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5.1 Introduction

Risk‘plays an important role i the allocation of the world capital stock
and in the growth perfgrnmnce of individual economies. During recent
years several economists have developed intertemporal stochastic
models directed at investigating these issues. Early models by Solnik
(1974), Stulz (1981, 1986, 1987), and Adler and Dumas (1983) focus on
the implications of risk for international porttolio allocation. More re-
cently, authors such as Grinols and Turnovsky (1994), Turnovsky and
Grinols (1996), Turnovsky (1993), and Obstfeld (1994) have analyzed
the implications of risk for economic growth and welfare. The frame-
work adopted by these authors describes risk in terms of Brownian
motion processes and generates an equilibrium in which the means and
variances of relevant variables are jointly determined. This mean-
variance equilibrium has formed the basis for important empirical work
pertaining to interest parity relationships, and the determination of
foreign exchange risk premia; see Frankel (1986), Lewis (1988), and

Engel and Rodrigues (1993).

The prototype model adopted by these authors describes a highly
However, risk is likely to be a more

for the economies for less devel-

oped countries (LDCs). These countries are typically ex;eedmgly vul-
nerable to external stochastic influences, such as te}‘rfls-ot-tradci shoclfs
and oil shocks. Also, by their very nature, LD‘Cs internal e?t?l?orr::llg
conditions are inherently volatile, because of shallow Ca[plt'co ns.; g
financial markets, and excessive amounts of government reguid lons, &

We thank Charles Engel and the confer '
an earlier draft, Paul Gruenwald for assistanc
assistance.
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. . +here has been little formal assessment of i

But despite this there has B s i ~, t nt of rigk o

£ enich economies. Une 1SsUc tlatl Nas g lracte 1g

performance of such econ ed the atte,

ent economists is that of the effect of eXport in

tion of developm o 1 stabi
analyses of Kenen and Void \

rowth. The empirical odas (109:
(\“1“;&1\“ (1074)_, Yotopoulos .:fmd Nugcnt (1976). én(] Orler )zi;
Harriean (1988) have resulted 1n a multlFudc r?f‘ seemingly conflictin,
correfations hetween measures of export instability and growth, Brock
(1991) and Turnovsky (1995, chap. ?5)1 have employed a simple stochye
tic erowth model to provide a conciliation between these diverse findins
n terms of the sources of the underlying stochastic disturbances.

In this chapter we use the insights of the stochastic general equilib
rium growth model to help understand the effects of risk on the real

risk-adjusted return to capital, capital flows, exchange rate policy, and
economic growth in two Pacific Basin economies, Mexico and Indonesia
over the period 1973-95. Two important factors render the Mexican and
Indonesian economies as interesting case studies to use as empirical
applications of stochastic general equilibrium models. First, both coun-
tries are dynamically and rapidly developing, despite their exposure [0
(identical) severe world price shocks that affected their major export
comquity (crude oil). Second, while the structures of these economies
are quite similar, their economic experiences over the past twenty-ive
years have been markedly different.' While the 1970s were periods of
solid growth in both economies, thereafter their experiences diverged.
Through the 1980s, Mexico experienced hyperinflation and a debt CTISIS,
}Nhfr.eaﬁs Indonesia 'continued as a model of economic development. In
B etanoes o th ok % 1o Bibject the stochastic model to the YeH
improve our insights ; countries and examine which parts of the mode!
il siski Sgb'si Into 'll'le performance of these economies.

" Yy d:sed Ot a nominal model of exch determind-
1on under stochastic conditions d s oxchange I ate ge

ns developed in Grinols and Turnovsky

(1994) and, on its extension. Turne
B 0 e n(;miunlznovsky and Grinols (1996). This mOd.el
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by ceal bUSINESS cycle theorists and others, thouel nethods adopted
d X e - ) Nion r‘ ; o .
ee e.8., Cooley, 199 G .... | 2N at a less J
16\*61 (,su.'t.é : ) D). In some CASES, In particular with s
Jata relating to real rates of return., 1t 18 pos i i /ItN respect to
st S POssible to calibrate the mode]

agaiﬂSt [ e Wi(h I:CE]SUI];]])](.. precision. But for the

-ecognition of the lmitations of such a small qt(,(th:qﬁ.r aspects, in
focus 1S 11 using the msights it offers to help un(ler%t;n;d :;PT“(}TL" o
empirical e}(perlencesr of these countries. The model is ‘qujdgt:)lil: ],WW?
rour specific sets of 1ssues: (1) real financial rates of returﬁ ;:fiimmel
fisK premia. (2) composition and stability of portfolio %hafe'%c (sa
qime. (3) growth, and (4) implications for the rate of exchénge ra?;

depreciation.
The critical innovations mtroduced 1n this stochastic general equilib-

+um framework are the variances of those variables whose stochastic
shocks influence key equilibrium relationships. These variances need to

he constructed and this is done by considering the sum of squared residu-
JIs of these variables about their respective means. To do this requires a
fairly long time period and we estimate the variance using annual data
over the twenty-three year period 1973-95 (inclusive). The basic model
assumes stationarity of the underlying stochastic structure, an assump-
tion that is at best dubious for these two economies over this recent
period. Accordingly, we also break down the overall twenty-three year
period into three subperiods, 1973-81, 1982-88. and 1989-95, esimaling
the variances over each. These three periods roughly correspond to (1)

periods of initial steady growth, (2) ol shocks and debt CrisIS (NICKICP)-.
ider and com

. Our results suggest that L.DCs
telons _fO.I‘ model§ that incor:porate r" '. vth, For exa mple, we
Xplammg nominal behavior than 1t
find tha once real interest rates arc @
exphdﬂy, the additional variance compoO
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4t of return in Indonesia, and 18 crucial 1n

ad]uSted real returns show clear Pattems ! .

u : . _
C}I:Certalnty in the two econo ' long run it traci
Nge rate policy suggests that OV¢



Theo S. Eicher and Stephen J. Turnovsky

150
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Wel]l.. P rate depreciation, and the model suggests that Mexic
exchange r¢

Indonesia did not devalue sufficiently fll;]””f "m(;i“; “,f li’nfa(;r()ccmnr)rnw_,
. tahilitv. The models also suggest a path O more grac “"'I‘(J“i‘/allJatmn
SRRy < | d, in stark contrast to both countries’ <n,..
should have been followed, 1n Sta 5w gl SPOradic
and dramatic devaluations dur‘mg lerms-—oﬁﬂ-trd( e lcr:scs. ﬁ

The calibration of the P()f”“_h“ s_hares . pr()hlf_:ma;nc, AS with
other stochastic models, we run 'mt() Issues re':lated to thte'eq Uity premiyr
puzzle. In his numerical calibrations of a Slmlilal‘ st()c]:]astlc gmwtﬂh mode]|
Obstfeld (1994) found that in order to ()btaln_plaUSIbl§ portfolio shares
he needed to assume a coefficient of relative risk aversion of at lgast SIX.
and indeed other researchers have suggested values in excess of e ghteen
as being plausible; see Kandel and Stambaugh ( 1991).. We find thﬂt n
some periods the variances are simply too small Telatwe to the d@er-
ences in the real rates of return, making the portfolio share VETY sensitive
to assumptions one chooses to make about the degree of risk aversion. In
mterpreting our results here it is probably better to focus on the patterns
of shares across the time periods, rather than their absolute levels. With
this caveat, we suggest that the stochastic model accounts quite well for
changing portfolio distributions that reflect capital flow fluctuations into
Mexico and Indonesia. For Mexico. the implied variation in portfolio
shares clearly indicates (1) the positive effects of the Brady plan in termg
of the resumption of private capital inflows, (2) the large volume of
foreign borrowing by both the Mexican private and public sector, (3) the
resumption of foreign financing, and (4) the deterioration of the current
account. The Indonesian portfolio share instead reflects the countrys
casy and stable access to the world financial market. Again we find that

the mode] Captures the effects of financial and macroeconomic instability
quite well,

Our calibrations for the growth rate suggest that investors were not

the added risk In Mexico. because the high
§ | and in a free market this would

)I!/

r)]

nd Indonesia, we find evidence for Rodrik’s (1996)

Positive correlation between government size and

openness is driven by the fact that larger governments can better insure
and smooth external shocks.
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Following this
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. e the model to the rece x analysis. Section 5 4

HPPIILS i Nt \ll('l"'""llf €S of \'; l '

<hile section 5.5 draws some conclusions ' and Indonesis
Backeround on Mexican .

5.2 s exican and Indonesian economic conditions

After discovering o1l in the early 1970s, Mexico and Indonesia <
similar growth paths with 6.3 and 7.2 percent annual w“:;hw J?;”ljd
specti\’el}’- between 1970 and 1980.° The average ;ﬂmmmiornwt}:r”fft; _r;; "
the 1980s (1980-93) show, however. a wide disparity wurh \4*,“(,:;:‘)-,{2%]”;
percent annual growth being only a fraction of Indonesia’s ‘>U~< perrjent
This marked bifurcation of the growth paths in the early 198 s mccufrrpd
despite the fact that the countries’ comparable development i[rilt‘t":o];;
were rocked by i1dentical exogenous shocks. Mexico banked itsu mfmn
phase of development on skyrocketing oil revenues in the 1970s, as also
did Indonesia. In the early 1980s, however, oil prices declined sharply
and tight fiscal policies 1in the United States and Britain increased world
interest rates abruptly. Around 1986, both countries faced a second

dramatic oil shock (due to a depreciating dollar), which was also accom-
panied by a major earthquake in Mexico. Both countries pegged their

real exchange rate to the dollar, by allowing some gradual nominal

depreciation accompanied by large, intermittent discrete devaluations.
Table 5.1 summarizes the mean annual inflation rates and the mean

per capita growth rates of output and consumption for the'two countries
over the full period 1973-95, as well as the three subperiods, 1973-81,
1982-88. and 1989-95. These are annual averages and the standard de-

viations reflect the fluctuations in these averages ‘over the various peri-
ods. These figures conveniently summarize the divergent growth paths

followed by the two economies. Overall, Mexico is seen to be a higher-
inflation, lower-growth, and higher-variability.economy (_as .meas.ured‘by
the coefficient of variation). Whereas Indonesia reduced 1ts mﬂ‘atjgg rate
steadily since the 1973-81 period, in Mexico the period 19820 ¥
e one of hyperinflation, with inflation oradually declining mr(l) ;/3[ s tt?e
Indonesia sustained positive growth throughout, \;hell‘?es iln e
period of hyperinflation was also One of steady declin '
cs: the brief and

altond .
F‘g ‘:Jn Dornbusch and Werner (1994), Gould

> The data in this chapter are based on Inte
in Indonesia is drawn from

selected survey of the Mexican events is base

(1995), and Aspe (1993). The brief review of events

d Pangestu (1992).
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Table 5.1. Background statistics (in percent)

e ——————————————

— — -_"-_'-'_‘—"\-r—--\__
— - -
e ———— e ——

Inflation Output Growth” Growth:
Year Mean St. dev. Mean St. dev. Mean St. dg:
Mexico |
197381 18.1 6.2 5.0 by P 3/ 12.6
1982-88 ’8.0 29.0 ~4.6 5.8 ~3.0 5.1
1989-95 19.5 9.7 i 2. 23 35
1973-95 39.3 SOtY 10 5.8 X1 573
Indonesia
1973-81 18.3 10.0 972 6.5 Y./ 6.9
1982—88 8.5 2.3 2.6 4.9 2.9 3.0
1989-95 8.4 e 4.9 7.0 473 10.5
1973-95 12 8.4 5.9 6.6 4.4 5

i | Mexico

Until the mid-1970s, Mexico was a low-i . _
' : : -inflatio ; that
period Mexico pursued inward-look: raton country. During

spending, and price controls. The 1973 oil
ary fiscal and monetary policies.

and Mexico devalued the peso b
discoveries. Instead of

Portillo government i

price rise brought expansion-
A balance“Ot‘Payments crisis developed

y 60 percent in 1976, the !
st 'R , the year of huge o1
structural adjustment after the ojl discoveries, the

SIVE liscal expansion largely
debt crisis with the fall of

? sion of debt service, nationalized the

capital controls. With the aid of an IMF-spon
Mexican government embarked on

T e : -
e el R
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reforms Desplte thC i“(_‘1 “\I]l r\/](‘\]&” avera
B POT-a i uill between 1982 and 198K

{ ) (

y O \ ' |
ged net transfers of percent
Official Institutional le

' - ) 2 E , X7 | ; n(i.

(largely oy 1h(¥. s }llk) was the only source of foreign capital d =
. 2 B & : p . , 3 | A }1 ( l

that (1me period. Inflation and money growth did not sl \,ﬂt f ——

iy W, nowever,

hecause the mitial reduction in the fiscal deficit
expansion In 1984'. were financed by inflation 1:ﬁ1><1 |
| Du'rmg 1hLi‘ PC‘I}OdF 19(‘?5'.8(1., M(*xi(“() was hit hard by the second nega.
tive oil shock 1n t:011]11m110n with the sharp depreciation of the dc ”’{
shortl'}’ after a ma]gl L:‘arlhqua.kc In Mexico City. The economy (Jdege)n ;:
ated Into hypelltn atpn, until thc‘ government announced a credible
program to cut iflation through tight monetary policy and wage and
price controls i November 1987 (Pacto 1987). The Pacto between
unions, business, and government would see fifteen subsequent exten-
sions and amendments, well into the 1990s. While inflation was soon
brought under control, large sums of capital did not start to flow back
into the country until the Brady Plan was announced in 1989. Private
lending subsequently increased faster and i larger amounts than ex-
pected. Capital flows were further aided by a banking reform, financial
deregulation, and a booming stock market that rose by 125, 25. and 30
percent in 1991, 1992, and 1993, respectively.

An increase in the tax base and greater public savings did not offset,
however, the sharp decline in private savings between 1989 and 1992.
Consumer credit increased 50 percent per annum and commercial bank

credit to enterprises increased by 25 percent. Witt} I_nassive cap.ital in-
flows the current account deteriorated from a $3.5 billion surplus in 1987

to a $24 billion deficit in 1992. The bonanza of the post-Brady years was

also accompanied by an increasing overvaluation of the Mexican peso.

Shortly before the peso collapse . December 1994, Dornbusch and

Werner (1994) argued (somewhat clairvoyantly) for at least a 20 pgrcggt
devaluation, largely to reverse a period ot negligible growth and signifi-

cant demand shifts toward foreign p00ds.

and renewed fiscal

522  Indonesia

' | ; f Indonesia was
| | Os the financial system of In . |
g g S t. There was a gradual increase 1n

still in the early stages of developmen ¢ looming “Dutch dis-

regulatory government control 1n order to preve

- " ffects of real exchange rate
& m ed with the adverse € _
e Pro}:le . ports Distortions and rent seeking were ram-

In Indonesia, the external ShOSSS 0 " Gop in 1982 and 1986

mi‘:‘l‘“wﬁ;%% A.Fﬁ‘-ll-';*_r_h-\.-_rﬂ_l— - .-\.-. - -_ﬁd-:- - .:._ 1 5 ., _.-_. o o ? | .
"-'__“.-' s g
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respectively.’ Both shocks were l"()”(‘)W‘(f‘f(l ('W drastic Adjustmens,
ruptah was devalued 28 pcrcrc‘nl N M:Il”(th | )8 ), and public :
were curtailed significantly. The l"‘(‘(lll(,‘illf)ll of the inflatic ¥ bolon s
percent was achieved n.I the cost ol fl(‘ig?""/“ ﬁil"iwm N 1982 and declinin,
investment until the mid-1980s. Just when thc economy had reCOVerad «
a solid S percent growth and C(mtlm{c(l I(?W |r1.fl;|tmrp the second ¢ shocl
brought about a 34 percent deterioration in the terms of trade [
gove;"nmcnl immediately devalued the rupiah by 31 percen and cys
ﬁscal investment by 25 percent. The fiscal deficit was reduced from4.1 ¢
1.3 percent of GDP by 1990.

While the first adjustment period was characterized by Increased fiscs|
control and regulation, the second o1l shock brought a period of wide.
spread economic liberalization. Another devaluation proceeded wide-
spread trade and financial liberalizations in 1988 and 1989, respectively
These reforms were the impetus for increased economic activity, with
growth and inflation stable at around 7 percent. The liberalizations also
introduced uncertainty into the macroeconomic landscape, which mani-
tested itself in roller-coaster stock market performances and bankrupt-
cies of large financial institutions. However, with a low foreign debt ratio
of about 30 percent of GDP., private investment and lending remained
strong. T'he introduction of private financial institutions and fully hiberal-
1zed interest rates generated some Instability in the money multiplier and

iz
resulted in strong money growth, a surge in external borrowing, and 2
SUTgINg current account deficit between 1990 and 1992.

j#‘]!r,

5.3

A stochastic general

equilibrium model
This section briefly illustrates

- . the analytical structure underlying our
numerical analysis. It is based

_ on the stochastic general equilibrium
fepresentative agent model developed by Grinols and Turnovsky (1994)
and Turnovs!(y and Grinols (1 796), where details are providea. Here
::Noen Sr;‘ndeerf]y highlight the main cquilibrium relationships that we shall

" In addition to declining oil prices, |
rubber prices.
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B*: and equity claims on capital, both of which are imternationally
iraded. w AR J
The three prices in the model are P. the domexsti price of the traded

s00d: O the foreign price of the traded good; and £, the exchange rate
meaSUTed n 1crnls: of units of domestic currency per unit of foreign
currency. These prices evolve according to: |

dP

> :pd!+dup (1a)
d¢

dLE

——=edt + du,

. (1c)

where pdt, gdt, and edt are the rates ot change of P, O, and E over the
instant dr. The terms du,, du,, and du, are temporally independent,
normally distributed random variables with zero means and variances
O'?)d[, O'f]df, and o2dt. With free trade, price movements must be tied to

one another by the purchasing power parity (PPP) relationship
P=0Fk (2)

which through stochastic differentiation implies

(3b)

where o,,dt is the mstantaneéous covariance between du, and du,. While
the foreign price level ¢ is always assumed to be exogenous 1o the small

open economy, the determination O

the monetary authority. |
Domestic and foreign bonds are assumed to be short bonds, paying

deterministic nominal ‘nterest rates of 1 and i*, respectively. Given the
stochastic structure of the economy, the real rates of return to domestic
consumers on moncy, the domestic bOHd, and the toreign bond are

f P and E depends upon the policy of

respectively
dR, =rydt—du,; =-p+0, (4a)
dR, = rzdt —du,; rs =i=p+0, (4b)
ARy =1t —dug; Te=i*=4+0,. (4c)

The understanding of how the variance contributes

. o ..
o the understanding of the modeling of risk the return is

1al t | :
crucial in a Brownian

T g, o A ey S Ve
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motion stochastic framework. The real rates (Iéllwrﬁ [rom the
deterministic quantities by two terms, the ‘x‘l()(h}lhil(.' COMponent gng h
variance. Consider the rate of return on money, which can be defineg ,1
dRM - d(l/p)/(l/l’)_ If we take II]C)SCC()H(I—-()I’(I(tr (ll”(il’f:ml:—il‘ this €Xpres.
sion vields dR, = —dP/P + (dP/P)", where the second term equals o
Due to the convexity of 1/P in P, the variance of the stochastic U)m;”
nent in P contributes positively to the expected rate of return. The
intuition 18 analogous to standard portfolio frontier analysis.
higher risk requires higher return to render the investor indif
behtween assets of various risks.

An immediate, but important, consequence of considering the rates
of return in a stochastic context is that the variance of the price
level 1s introduced as a component of the real rate of return. As
will become evident in our numerical analysis, this additional term
s unimportant for the United States. In a macroeconomic ENVIron-
ment where prices are relatively stable, the variance component is
negligible compared to the usual measure (i — p) and can sately be
ignored. In contrast, in both Mexico and Indonesia, periods of
rapidly changing prices were associated with large variances in prices, to
such a significant extent that the variance is comparable in magnitude
with the conventional rate of return and indeed dominates it in some
cases.

The flow of output, dY, is produced from capital, dK, by means of the
stochastic constant returns (A-K) technology

dY = aKdt + oKdy

1.,\/(:”-kn()wn

Where

ferent

(5)

wherg 018 the (constant) marginal product of capital and dy is a tempo-
rally independent. normally distributed, stochastic process with zero

' 2
mean and variance qydt. In the absence of adjustment costs, the real
return on equity (capital) is

(4d)

pends upon consumption C(f) and

real money py| S
represented by the isoelastic utility function . ances M(1)/.P() 8
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9 /\7(1)\" ¢ ‘
P(’) | 9 18 anw b e g (6a)

/

E'[m-—l- (‘(r)

«ubject 1O the wealth constraint:

o B SN Y S
TR R T T i ofe X

A . (6b)

where W denotes real wealth, and the stochastic we
equation:

alth accumulation

AW = VV[n]dRM +1n,dRy + nydRy + nydR, ] — C(t)d[ - gl (6¢)

where portfolio shares are: n, = (M/P)/W = share of portfolio held in
money; n, = (OB/P)/W = share of portfolio held in government bonds:
1. = K/W = share of portfolio held in equity (capital); n, = (EB*/P)/W =
share of portfolio held 1n foreign bonds; dT = taxes paid. Note that we
permit 77, to be negative, interpreting that as a net debtor.

Taxes are endogenously determined to satisty the government con-
straint, specified in equation (9a), and therefore include a stochastic
component reflecting the changing need for taxes. Because in a growing
economy taxes and other real variables grow with the size of the
economy, measured here by real wealth, we relate total taxes to wealth

according to

dT = TWdt +Wdy
where dv is a temporally independent, normally distributed random
2 4. The parameters 7 and dv

variable with zero mean and variance O, , e sab
must be set so as to ensure that the governments budget constral

(7)

met. | |
The first order optimality conditions to this problem can be written 1n
the form:
C 4 — By - L M o (8a)
Consumption: _ﬁ/_ = m{ﬂ Py ) 7(7 ) }
1-0\C/W (8D)
Money holdings: ! B Y

= (1 - y)cov[dw, duy, +du p] (8¢)

i e ds: — 1 |dt
Equities and bonds (rK B) )COV[dw, ~du, +duP] (8d)

(rF —-rB)dt-':(]-"'y

where
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dw = ---—--~~(nl + n‘,)du,, b nayduy + nydu, — dy

o e

denotes the stochastic component of dW/W . and

I'{((i‘l‘ 1') ) ) ) ) ) ), ) |
O = — (N + 17)) (T,, N (X (Tl, a4 l fo, rO
W '
Al

j

i

rra’i V

+ 2”1”4 (X(T‘,q Y 217._10!()'1.1.,( SFY 2”10{,1,.

These relationships will eventually be embedded into our
general equilibrium. Of particular relevance will be (8¢) and (8d) that
describe the differential real rates of return on the assets m terms of their

respective real risk differentials, as measured by the covariance with the
overall market return.

Stochastic

0.3.3  Government policy

Government‘ policy is described by the choice of government expendi-
tures, the printing of money and

E ol : bonds, and the collection of taxes. all
0 wmgh must be specified subject to the government’s flow budget
constraint:
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Debt policy 18 formulated in termg o maints
AINtainine

~ government (nontrade ;, |
dol‘I]ESth g ( llll:](l( (I) I)()I'l(l'”w |“ ln(”“\ i ‘l‘ﬂ’.f {l ]"'_”“l ‘11
b
7: A
A
(E)fl)

wher€ Als 2 PO“C-\:; parameter set by the governme -

-an be thought of as being a stochastic ‘Wmi”nm( ?‘; Mhis «
equilibrium ass-umplmn and has a W(‘”(‘Hl;lhliqhu; hr? ‘h;—ll:fin(f,:(l orowth
etary orowth ht’cralurc (see, e.g., Foley and Sillrf.l:i:?ry(m the mon-
present international context, the choice of A alsq (rc;l 111 l| )71 ). In the
policy. Given the policy specification (9b) — (9d) Lh()th t;zt% gntren,l,]/amm
stochastic component of taxes d7 must be set In oridermrf"ln and the
government budget constraint (9a). 0 meet the

pecification

534  Product market equilibrium and balance of payments

Net exports of the physical commodity are determined by the excess
of production over domestic uses, dY — dC — dK — dG. Balance-of-
payments equilibrium, in turn, requires the transfer of new foreign
bonds (in excess of interest on earlier issues) to finance net exports of the
domestic country. This is expressed in real terms by the relationship.

B* B*
? | el =[dY-dc—dK—dG]+ = IR (10)
O Q
The solution can be characterized as one where risks and returns on

assets are unchanging through time so that the same allocation of portto-

lio wealth is chosen at each instant of time. . | ;
In addition. there are some technical onsiderations such as the de-

termination of initial price levels (through appropriate jumpsg. 32?15%6;
tain feasibility conditions (such as intertemporal solvency condl

be met. These aspects are not discussed here.

53.5  Equilibrium growth, ~onsumption, and por (folio shares

Sections 5.3.1-5.3.4 determine a macroecon S i equilibrium
the deterministic and stochastic corn}“)onenflsﬂhoe quilibrium determines
variables are endogenously determined. ‘erized as One

both real and nominal quantities, and can

where risks and returns On
that the same allocation of portfolio
of time. With portfolio shares remal

omicC equilibrium in which

ning €ons
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components of wealth must grow at the same stochagtic rate

. [d()l'
> » equilibri an be summarized by the fall .- Ol
purposes, the L(]llllll_)l!lllll IL o el A Ollowing Pig o
equations that dclcrmn-\c the share of capit: e traded portiof, "
the consumer s ])01'110]10.. W = ny/(n, 4 n,), and the (1(4|J|llhr|um fJI‘f;‘MI
rate, y.
o 2 )
()(——(1'*~—- q+(f(,) o,
W, .2 ) (11.
i 2 2 4 :
(1 o y)((x g, +(7(,) X U, T0,
r=¢)+(l-w)|i*~g+0’ ie
l//:(O(Y(l—“g—( L B ({1 / q (111

where c=C/Y = C/(aK) = C/(axn,W ). Equation (11 a) provides an explicit
solution for the relative share of capital in the traded portfolio of the
representative agent’s portfolio. This equation is a standard eXpression
n stochastic models, describing the net position in terms of the risk-
adjusted differential real rate of return plus a hedging component. It is

determined entirely by real quantities and is therefore independent of
the domestic government’s finance policy. Equation (11b) expresses the

mean growth rate as a weighted average of the domestic source of
growth and the growth attributable to Interest earnings from abroad, the

weights being the relative portfolio shares, o, (1 — w), respectively. The
consumption—-mean income ratio, ¢, depends on the C/W ratio and the

portfolio share of domestic capital, n;, both of which are endogenously

determined, along with the remaining portfolio shares. particularly the
share of money, n,.

Having determined @, the remai

ool , ainder of the equilibrium can be deter-
mined in terms of the domestic nom;i

ominal rate, ;. debt policy, A, and other
€xXogenous real parameters, such as

eal the exogenous sources of risk n
the form of Output, monetary, and foreign price shocks, o, o .
ief§rence$ 0, p; technology, o: and the government share in output, &
An important vonsequence of the specification of debt policy by (9d)

1S that the equilibrium growth rate d | '
- gt cpends on the domestic nominal
Interest rate, i. This provides the . domestic n

1Issuance.

R e ol a%n



Risk and financial development

5 3.0 N(NHfH(I/ (]HHNHFH'(',\

Once iJ,\,:L1111m.nl inance policy is specified. th 1

i e P 111 ||‘ -
for (]) the rate of iflation, p: (2) the rate of exch. l s,
3) the domestic nominal rate of infere t nge

and (
following three relationships:

Jill”lnl‘ih
!lt |11"¢"i I,HHIH_ {
. can he Attamed from th,

Py g, m(x!:
p=u-vyliA)+o;
(17h)

=0+ i N Eon (] )/)(Yﬁ(!)()'j m ! (4
| I 11 2¢)

Equation (12a) 1s just the PPP equation (3a): equation (12b) describe

the adjustment in inflation necessary to maintain portfolio bal: muj m,n;
the equilibrium growth path; equation (12c¢) is obtained by evaluating the
consumer optimality condition (8c). These equations are expreqqe;i in
terms of the variances of exogenous variables. Target values for p, ¢, or
i depend on the choice of monetary instrument. In general, this can be

accomplished in a multiplicity of ways:

Financial growth rate: The monetary authorities can attain the target
rate of interest, i say, by directly setting the common growth rate of its

financial assets in accordance with

u=f+y/(f, l)——a+o€ +(1—y)a2a)of —(1—)/)0'2

Exchange rate depreciation: Alternatively, the monetary authorities can
nd allow their financial liabili-

target the rate of exchange deprec1at10n a
the implied rate of exchange

ties to adjust appropriately. In t
est
depreciation can be expressed b _adjusted nominal interes

differential: o
(1

e--z—-—z*+y[ (1 a)) ]+<1.E R
- Hlicies are equivalen
[t is important to note that under certainty these policies are €4

in all respects.

53.7  Optimal exchange rate policy

An important issue is 1O determine the extent to
rate policy followed by Mexico and |
optimal. This issue can be convenlently --
optimal rate of exchange ¢ depreciation, &
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- Jfare of the representative agent. aq o
. = % o " ]C WLI“IIL ()r o .
consider 18 ]

15 | '1' ) (()‘]) (‘V“I”Ht(“(; ‘g](- : | l(l(l l’)*/ |
intcrlempoml utility functi B} @ d along the T ,
, il
halanced-growth path. o _,
The 1ssues nvolved can be seen most ¢ early in the cgen of 1

i L 11 {7 O 1£. € |

e utility function when the optimized welfare riterion .,
, -

’ . | -6 et
;\T{Kn +‘gﬂ'J — "(—)‘ ]n(@p)-I- In I, P *//;" + — lnf () .
0 - by |

P % el BT j
%
1
+—1——ln KU-I—E—Q— - zo'i_
P s 2P

Apart from exogenous constants, and the initial stock of traded asset
imtertemporal welfare depends upon four elements. The first is the
utility from holding real money balances: ((1 — 6)/p)lnn,. The second
term, y/p’, is the utility resulting from the growth of wealth, insofa
as this increases future consumption possibilities. The third. represented
by the term (1/p)In(w/n;), results from wealth effects due to initia
jumps in the exchange rate. The final term, —(1/2,02)0'3“,.. represents

the welfare losses due to the exogenous sources of real risk to the
economy.

, doing so through its impact on (he
novsky and Grinols (1996) show that for t¢

y functlon, the optimal RSP TT d
by the quadratic equation in Pumal interest rate target is de
2
AL AN ~6)i-p(1 ”)29(1 -6)=0 (15)

IS t}?e optlmaﬁl domestic nominal interec
f)p'tlmal‘nommal Interest rate jg Ind ¥ in!
istics of the cconomy. This i il
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o elnployed the real return LO capital as
l(l:llle cate of g]‘OWlh of GDP as d percenta

: G G * £€ Of the
e) but this does not result in any imp,
rawv,

Jare nolv enough. the e
mterestingl) 811, the model also predicts

or 3 ) EIII(I\AK1|1 ¢ | |
1 72 pcrccnl for Indonesia over the entire e rate of are

\ | f‘i()(l ']{)”] A S
this 18 independent of the degree of risk aversion Lhis is

sstimatc of the average porttolio share is @’
1\ ~ffectively determined entirely

umrl
- and again
h(_;f,;fill“-aff ”’lf,
~ (), S0 that the Prowth rate

! patiiy I?y the I()I’C:ign COmponent. Althoueh
data on the rate of return on capital cannot be constructed from /F
s )

data, the numbers' using-llu':ﬁrc.lurn on bonds as a proxy are more plau-
qble for Indonesia. lhis 1s likely so because conditions were mere
stable in Indonesia, SO that bond and capital returns moved relativel;
Joser in tandem. The results capture the qualitative pattern of Indone-
sian growth, namely positive growth, followed by a reduction. and then
an improvement. However, 1n all cases the magnitudes of the changes are
seriously overstated, with declines being predicted for 1982-88. The
absurd growth rate for the more recent period is a direct consequence of
he unrealistically high estimated values of ®, which is completely out of
ine with the risk and return characteristics of domestic and foreign

assefts.

o government expenditure. While 1t averaged a}‘ound 91. p—
Mexico, it is around three times that for Indonesia. One Lmitatic

| as a draimn on
the model is that it treats government expenditure purely as a df

‘ aller fraction
E . . ual. a country with a sma | 1
ISRt mthec: things beingio® lower growth rate. This does

not capture the productive use 1O which g
PUL in improving productivity
Maybe cven more importantly,

A 35 e n a cou
Slatistically robust positive association betwee

ent. He provides

- s " i g . = 5 - = o SR 3 P |
e A L RSt Lt g T e, e S o St s A SRS ~a .
L B P = S | i T - e d i s r.T s
i ot = . GELR P , .
g e L i A o i -, ! 3 ’ . b
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' clation
544  Exchange rate depreciali

Finally we examine the implications of this stochastic mode] ¢
' | » : ‘ " b4 : - )T
change rate policy. Recalling (13b), the implied rate of CXChange 4. "
C v : ' P ‘ . ” _; . ~ fi;ﬂ‘f*
ciation. corresponding to any arbitrarily set target value ; of the e
interest rate, 18:

| ) 21 &t
(‘!:i —“l* - )/[6“. _*(l _(U)Gq} t Gr‘
The optimal rate of exchange depreciation, é, is then given by
kAP EA 2 2 2
e=1—-1"+4 'J/[O'w '—(1 —G))O'q]'f"o'x,

where i denotes the optimal nominal interest rate target. In the cage

the logarithmic utility function, 7 1s determined by ( 15”). For numeric,
purposes we shall assume values of 6=0.8, p=0.045. 1 = 5. This implie:

an optimal nominal interest rate of around 14 percent. which we nave
arbitrarily applied to both countries. In addition. given the arbitrariness

of these parameters, we shall assume that ; = 14 percent for all assumed

values of the risk aversion parameter. It is Interesting to note that even
for the logarithmic utility

function, uncertainty still affects the optimai
rate of exchange depreciation. In contrast to the real returns that are
fpnctions of variances of the prices, or the capital shares that are func-
tons of the variances of the domestic productivity and foreign price
shocks. the optimal rate of €Xchange depreciation depends on ;he varr-

ance of the monetary growih rate. The calculation of that variance
Ecessary to compute the Optimal

€xchange rate policy. was done I
exactly the same wa as t ' : S P y ® ‘ |
rate. Y as the estimation of the variance of the inflation

- 8

5 5 and show ¢
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g (
pange dcplumlmn over the full period. sioo.
qt,-lndl)()il]i Iﬂdﬂl]t‘\lil WAas I(IH{}\J\ INO ¢ vk
: ] ; : . sy % 5 | |
e = Wwith a mott stable monetary policy 1

1€, 2 ‘ '
D te contributes more modestly to the

hl\_‘ 1 1 ‘l ‘ l [ I !

"'l“ (Y ar
cdl) ¢ _

mi\’ti“\.” Man, 1 e

: /

1C VAL
1:1!\_*' “-1 ”l' IMong

(]\ . . . o 2 I Hi“i‘l‘ {‘ | Ll ¢
4 preciation (around 1.75 percentage points over {1 o~
h , ’ | ~ 3 ("= | O [.1 1 " l
. 3 )‘h | ‘ : | l ”: {1_ ’ Ye
(he model performs quite well in the 1070 1 Orizon )
708

1“.}“-Cdicls the rates ol d(‘ln'(‘(‘l:llinn of the 10929 _9g
and®t - on of the data and circ the 1982-88 period. Clos
: ()]] ()1 1 ]L ( (] t Al1( CIT1( IIIH\IHH( b ‘n(“( f”(““' } 1(ISET

3] 1S censitive enough ‘10 pick up the extreme {:|<~];,}::i:7:’:j; hat the
apreSsiO“ du1"mg that period, due to a nationalized bankine li;-?{{m
estricted Capl_ml ﬂows. and a government-imposed interest ;atea“fhtmp
cent. The implied and optimal rates of depreciation are :;;:,“;9!:
y the Indonesian interest rate, which was clearly divr:rcf::(; mm;
»cONOMIC rundamentals. This distortion 1s picked up by the m;J‘del to
senerate the implausibly low depreciation during this period. '
" However, the pattern of implied and predicted depreciation improves
clative to the historical experience as financial liberalization is imple-
—ented. After financial liberalization, the implied rate of depreciation
fiects Indonesia’s relatively stable monetary growth rate over the
1080s, and suggests that its monetary and exchange rate policy was not

..r from the implied depreciation rate. Again the optimal rate reflects

the pattern of the implied rate, but the level 1s too low.
By the early 1990s we find the same pattern in Indonesia as in Mexico.
Massive deregulation and the ensuing investment

financial instability that led to increased risk and mone
the case of Mexico, Indonesia did not devalue the rupiah to the extent

that the implied risk-adjusted interest rate suggests. Comparefi with that
of Mexico, Indonesia’s relatively more stable macroeconomit environ-
ment generated an annual implied rate of depreciation (106 percegi)l
that is close to the actual (9 percent),..,7 As in the Mexican case,.the rnouch
predicts that this depreciation should have been I}lar}agéd In 13 m
more pradual manner than the Indonesian authorities instituted.

tary

d”‘ldl '!J.1tl *

e a2l lll'ti'!-

3.5 Conclusion
o h model

Ehis chapter employs a stochastic general
? S¢e what insights it offers 1nto the effect O

ISk n s , :
Ik adjusted return to capltal, capl

e
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1 /0 D

conomic growth in two [LDCs, Mexico and Indonesia Botl
CLL

' Coun
able | r
syarticular. and LDCs in general, are vulnerable to eXOZENnous .
l s L | wd R

shocks. such as oil shocks, and are suhjcct. to relatively gregt.
instability of both an economic and political 1[]1}”!11;’(; "hus .
1‘@3501131;1,\’ expect that slochastuc general C(lllqlllhrll{m Models my,
highly relevant to the analysis of mncr()(?cnnomlc policy in LDy

Oﬁr results suggest that the stochastic m()nctflry growth mo
offer useful insights into the experiences of Mexico and Indones;, Sifke,
the early 1970s. For example, we find that once real Interest rateg ,”;
amended to mcorporate price shocks explicitly, the additiona Variancg
component becomes a crucial component of the rate of retyrn durin,

1€q |
(J (:‘ FI{”:‘

the United States, with its relatively stable prices, it is generally impoy.

tant for Mexico as well as for Indonesia during the 1970s. After account-
ing for the variance of inflation, our analysis suggests that the average
real rate of return on bonds in Mexico since 1973 was around +73
percent rather than —5.4 percent, when this element is ignored. In addi-
tion, the Mexican inflation variance shows a clear pattern that reflects the
tremendous variation in the degree of risk in the economy, and picks up
nicely both the hyperinflation and the debt crisis (1982-90). Although
the variance of inflation is smaller in Indonesia than in Mexico, it is larger

s a percentage of the mean in Indonesia than in Mexico, and also larger

Indonesia than in the United States. Interest-
n of risk allows us to highlight that not only
ationary episodes can be characterized by high

we find that the model is consistent
domestic and foreign assets held in
he portfolio shares over time clearly
the Brady plan in terms of the return
arge volume of toreign borrowing by

| » (9) the return of foreien
ﬁnancmg, and (4) the deteriorat; ;

40N of the current ace r

. g . ccount. The Indone

s1an porllohoi bhdrt? Instead reflects (he vOunlry’s easy and stable access
to the world financial market, T - '

has a higher share
Again we find that the model
MAcrocconomic instability.

While our overall estimates of -
successful, it is not too bad ovg’l t:c ain s o partlcularl‘y
completely misses the 198288 contract;
calibrations suggest that Investors
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