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Abstract 

This paper develops a model merging t he  monetary approach to t h e  

balance of payments and a neoclassical growth model into a uni f i ed  frame- 

work in which inflation, growth, and the balance of payments are sirnulta- 

neously determined. The empirical part  of the paper presents estimates o f  

the key parameters of the model f o r  a sample of seven diverse  developing 

countries and tests t h e  validity of a subset  of the theoretical assump- 
tions. The estimated model is then used for a variety of comparative 
static exercises, including the effects of fiscal and monetary policy 

changes, and devaluation. 
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*The author is grateful  to Mohsin Khan, Carlos Medeiros, Peter M o n t i e l ,  
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I .  Introduction 

The concept of "growth-oriented adjustment", or t h e  notion that 
economic growth is essential f o r  the achievement 05 the twin goals of a 

sustained reduction in inflation and a viable balance of payments, has 
recently received the attention of policymakers and academics alike. 
Indeed, growth-oriented adjustment is considered a key characteristic af 
the policy packages tha t  make up Fund-supported programs. Examples of the 
blossoming literature on the subject  of growth-oriented adjustment can be 

found in Corbo, Coldstein,  and Khan (1987). lJ 

Any analysis of the effects  of p o l i c i e s  on the multiple targets of 

growth, i n f l a t i o n ,  and the balance of payments requires a consistent and 

unified framework. Further, because this issue is particularly relevant 

for developing countries, it is desirable that th i s  framework be suffi- 

ciently simple so as to allow its appl icat ion  to countries in which data 
availability is limited, and at the same time be general enough to ensure 
its applicability to a diverse set of countries. The model developed by 

Khan and Montiel (19881, which merges a variant of a neoclassical grawth 
model with the monetary approach to the balance of payments, is one 

example of such an integrated framework. 2/ 

While simplicity makes a madel more tractable from an operational 

standpoint, it nonetheless has several drawbacks due to the necessarily 
restrictive assumptions k t  employs. This paper assesses the usefulness of 

t h i s  model for policymaking by examining empirically the tradeoff  between 

its simplifying assumptions and its a b i l i t y  t o  f i t  reality. This txadeoff 

can be assessed by apply ing  the model to a variety af countries. For each 

country considered it is p o s s i b l e  to ask the following questions: (a) A r e  

the key parameters of the model s table?  (b) How sensitive are the policy 
multipliers to these parameter est imates  --that is, how robust are t h e  

policy implications? and ( c )  A r e  some target variables more vulnerable to 

forecast errors than others? 

This paper examines these questions f o r  a diverse sample of seven 
capital-importing developing countries and, in doing so, attempts to reach 

some conclusfons about the usefulness of the model to help  in designing 
policy. The countries considered here are: Burma, Chile, Ghana, Honduras, 
Korea, Pakistan, and Tanzania. The sample thus includes low- and middle- 

income countries, manufacturing- and primary-exporters, as well as service 
and remittance countries, and one heavily-indebted country. This diver- 
s i t y  makes the sample reasonably representative of developing countries in 

general .  

See the references contained therein, particularly Michalopolus. 

Khan ( 2 9 8 7 )  also provides a broad survey of t h i s  literature. 

For a more detailed discussion of the building blocks of this model ,  

see Khan, Haque, and Montiel ( 1 9 8 6 ) .  



The renafnder of this paper proceeds as fo l lows:  Section 11 provides 
a brief outline of the theoretical framework and examines its properties. 
The estimates of the key parameters of the model are described in Section 
111 and the stability of a subset of these parameters is tested.  Special 

attentian is given to the adequacy of the model's specification of output 

determination, the demand for money, and private savings behavior. 

Section IV contains some comparative static exercises dealing with a 
variezy of exogenous and policy-induced shocks, given the estimated para- 
meter values. The shocks t h a t  are considered are at the center of most 
adjustment programs: devaluation, changes in domestic credit, and changes 

in government spending. lJ This section concludes with an analysis of the 
"robustness" of the pelicy implications of the model under varying para- 
meter values. The final section reviews the key results, discusses the 
limitations of the approach followed in this paper, and highlights some of 
the directions in which the theoretical and empirical work could be 
extended. 

TI. Summarv of the Theoretical Framework 

The model outlined in this section, which follows Khan and Montiel 

(19881, will serve as a benchmark f o r  the subsequent empirical a p p l i -  
cation. The model  merges a growth block s imi lar  to that  employed by the 

World Bank 2/ and a monetary block that  5s central to the monetary 

approach ro the balance of payments associated with Fund-supported 

adjustment programs. 3J 

The framework describes a small open economy, representative of a 
developing country, that maintains a f ixed exchange r a t e .  Equations (I]  
through ( 7 )  define the basic identities of the model, as well as the 
budget constraints f o r  the private and public sectors. The private budget 

constraint: 

(1) Yt - Tt - Ct - Spt s 0; 

The al locat ion of private savings: 

1/ See,  for instance, Khan and Knight (1985). - 
2/ See Khan, Montiel, and Haque (1986). - 
3J See IMF (19771, (1987). - 



The government budget constraint: 

1 3 )  etdFt + dDgt - Gt + i t e tF t  - Tt - Tgt ;  

The sources of changes in the money s tock:  

&ISt - et,ldRt + dDt; 

The composition a f  changes in domestic credit: 

I n t e r e s t  earnings on f o r e i g n  reserves transferred to t h e  government: 

Tgt = i,e,R,; and 

Gross n a t i o n a l  product: 

I n  o r d e r  of appearance, the v a r i a b l e s  a r e  d e f i n e d  as: 

Y t :  Gross domestic product 

T t :  Taxes fro~fi the p r i v a t e  sector 

Ct : Private consumption 

sp t :  F'riva t e  sav ings  



Price of domestic output 

The change in the capital stock (-investment) 

The change in domestic credit to the private sector 

The change in domestic credit to the public  sector 

Government purchases o f  domestic output 

Foreign currency value of government foreign debt 

Interest rate on foreign debt 

Nominal exchange rate--number of domestic currency units 
per  unit of foreign currency 

Change in the money stock 

Foreign currency value of reserves held by the central  bank 

The change in total domestic credit 

Interest earnings on foreign reserves transferred to the 
government 

The " d ' s "  denote changes from time t - 1  r o  time t, i . e ,  , dxt-xt-xt-1 

The centerpiece of the growth block of the model is a neoclassfca l  

production function. Capacity,  o r  poten t ia l  growth, depends on increases 
in total  factor productivity, changes in the size of the labar force,  and 
in the c a p i t a l  s t o c k .  Combining technologically-driven productivity 
changes and changes in labor supply into one exogenous variable  11, the 

production function takes the following form: 

where the lower case l e t ters  denote seal magnitudes. The coefficient of 
investment, al, is rhe marginal product of capital, and the constant term, 

aol denotes the combined e f fec t s  t o t a l  factor productivity and the change 

lJ These are combined f o r  simplicity in the theoretical model (as in 
Khan and Montiel, 1988). In the empirical work t h i s  assumption is 

relaxed.  



in the s i z e  of the labor force. This production function specification is 
a more generalized version of the  "incremental capftal output 
re la t i onsh ip"  (ICOR). lJ 

The second behavioral relationship in the growth black describes 

private sav ings .  It is assumed t ha t  real private savings is proportional 
to real disposable  Income: 

where s is a constant representing both the marginal and average savings 

rate. 

The t h i r d  building block of the growth model links savings iden- 

tically to investment. Substituting the definition of the money s t o c k ,  

the government's budget constraint, and t h e  savings function i n t o  ( 2 1 ,  we 

obtain the fo l lowing  expression far the change in the c a p i t a l  stock: 

(10) 
F-R dF - dR 

dk = ~ ( y - t ) ~  + [ t t - g t  -ie(-)I + e(- 
t 

> t 
P ~ t  ?DL 

where the f irst  term represents real private savings, the second real 
p u b l i c  saving, and t h e  t h i r d  is t he  real  current account deficit ( r e a l  
foreign savings). 

Since  y t  = y t - ~  + dyt,  and P D ~  = P D ~ - ~  + ~ P D ~ ,  we can express 

capaci ty  growth as a function of domestic prices, reserves, and the 

exogenous variables  and parameters: 

- 

A/ See Chenery and Strout !1966), Sato ( 1973 ) ,  and WaL (1985). 



The monetary block is also defined by three relationships I/ starting 

w i t h  the f l o w  supply of money: 

The second relationship Is the flow demand f o r  money, here s i m p l i f i e d  

by the assumption thar velocity is constant: 2/ 

where P is the aggregate p r i c e  level, defined below, and u is the inverse 

of the income velocity of money. 

The last relationship in the monetary block determines money market 

equilibrium: 

Defining the change in the aggregate price l eve l ,  dPt, as a weighted 

average of the change in the price o f  importables, dPZL, and the change in 

the price of domestic output, ~ P D ~ ,  with weights 8 and ( 1 -  B )  , respec - 
tively, we can write: 

Assuming that B and the foreign-currency price ef importables are  
constant, initial conditions are s e t  so t h a t ,  eg - P,o - PDO - 1 and tha t  

the law of one p r i c e  h o l d s ,  we obtain: 

1J See Robichek (1985). - 
The underlying specification is M~~ - vPtyt, with v constant. 

This type of restrictive assumption is not essential to the model, as the 

analysis carries through with a more general specification. 



Using ( 1 4 ) ,  (15), and the definitions of flow maney demand and supply ,  and 

substituting these back into the money market equilibrium condftkon 

(equation (13)), we arrive at an expression for the change in domestic 

prices as a function a £  output, reserves, the exogenous variables, and the 

parameters of the system: 

2 .  The merged - model 

Combining the growth block,  equation { l o ) ,  with the monetary block, 
equation (16), does not close the system, as we have two equations in 

three unknowns, dyt, d l ' ~ ~ ,  and at. The additional relationship that 
enables chis  system to be fully determined is the balance of payments 

identity : 

where Xt and Zt are the fo re ign  currency value of exports and imports. 
Defining the  trade balance in foreign currency terms, Bt - Zt - X c ,  it is 

assumed that : 

where a and b are positive constants; 50 is constant whose sign is 

undetermined. Equation (18) implies t ha t  the trade balance improves in 

foreign currency terms when the real exchange rate depreciates (e/PD>l) o r  
when real outputl f a l l s .  1J Recalling that Ft = Ft-1 + dFt and, s i m i l a r l y  

for Rt, equations (17) and (18) y i e l d  an expression far the change in 
reserves : 

1/ Because imports ( Z )  decline in the latter case. - 



where a'=a/(l-i), b"b / ( l - i ) ,  i'=i/(1-i), and BQ'-Bo/(l-i). 

Having obtained an expression f o r  reserves, equation (19), the system 
can be solved in terns of equation (lo), which s m a r i z e s  the growth 

block,  and equation (161, which summarizes the monetary b l o c k .  

Prom the substitution o f  (19) into (10) we obtain: 

Graphically, the growth block traces out  t he  locus in Figure 1 t h a t  
has been labelled GG. Its slope evaluated at dyt - ~ P D ~  = 0 is: 

where, 

and 

If q is negative, the GG schedule is upwardly-sloped as d e p i c t e d  in 

Figure 1. 

Similarly, substituting o u t  reserves in the equation representing the 
monetary block ,  equation (161, we obtain: 





Equation (21) traces out a negatively-sloped locus, labelled IW in 

Figure 1. The s lope  at dyt = ~ P D ~  = 0 i s  given by: 

where 7 - a' + u(1-8)yo > 0. 

The intersection of the GG and MM schedules in Figure 1 d e p i c t s  the 

equilibrium values of output changes and domestic inflation. 

3 ,  Parameters to be estimated 

The model outlined above is a p p l i e d  to a sample of seven countries. 
Table 1 lists the parameters t h a t  must be estimated in order to make it 

operational. 

Table 1. Parameters of the System 

Symbol Definition 

"0 Captures t o t a l  factor productivity and changes in the size of 
the labor force. 

al The marginal product of capital. 

s The private savings ra te .  

v The inverse of income velocity. 

B The share of importables in the aggregate price level. 

a The sensitivity of the trade balance with respect to the real 

exchange r a t e .  

b The sensitivity of the trade balance with respect to changes 

in output. 



111. Estimating the Parameters of the System 

and Testing the Underlvina Assum~tions 

1. General comments 

To test the empirical validkty of the model outlined in the previous 
s e c t i o n ,  we proceed to  apply the model to a s e t  of seven diverse devel- 
oping countries. The list of developing countries included fn the sample, 
and the time period relevant for each, are: Burma (1969-871, Chile (1976- 
8 7 ) ,  Ghana (1969-871, Honduras (1969-87), Korea (1969-87) ,  Pakistan 

(1976-871,  and Tanzania (1969-87). 

The common approach to evaluating a model's empirical performance 
involves a two-step process: the f f r s t  step is the estimation of the model 
as a system; the second step uses the estimated system to generate either 
in-sample forecasts, out-of-sample forecasts, or possibly both; and the 
final judgement on the model's performance is based on a comparison 
between the "fitted" values and the actual values--the forecast errors. 

One problem with the above approach is that it generally provides 

little or no direct information about what particular assumptions of the 
model are inappropriate, or what equations were m i s s p e c i f i e d .  The 
approach followed here, although similar to the one outlined above, varies 

in some important ways. The first step still involves obtaining estimates 

for the seven parameters that characterize the system. However, this was 

accomplfshed by estimating each behavioral equation separately using 
either ordinary l east  squares (OLS) or generalized least squares (GLS), as 

dictated by the data. The individual equation approach was preferred 

over the alternative approach--estimating the model as a system--as it 
allowed more efficient use of limited data availability, particularly in 
the cases where the available t i m e  series for  the same country had uneven 
starting point s .  The sample period covered by the empirical work for the 
individual equations was the maximum allowed by the availability of the 
data.  

To assess n o t  j u s t  the general f l t  of the model, but to be able to 

p i n p o i n t  where the specification weaknesses l i e ,  anot'ber intermediate s t e p  

was added to the evaluation process--the validity of n subset of the  
individual theoretical assumptions was tested, Particular attention was  

devoted t o  the specification of output growth, savings behavior, and money 
demand, as it is the parameters in these equations tha t  are central to the 

analysis. 

Finally, since the model was not estimated as system, and because we 

wanted to highlight the effects of certain po l i c i e s ,  the methodology 
adopted in this paper does not  involve a direct  comparison of the actual 

and f i t t e d  values of the endogenous variables. Instead, the estimated 

parameter values are used to construct reduced fcrm policy multipliers f o r  

each of the endogenous variables. The range of values these multipliers 

take, as the parameter values are allowed to vary, provide useful 
information on the "robustnessu of the model's policy implications. 



With the exception of the production function, which includes a proxy for 
the labor force, the subsequent empirical work includes as explanatory 

variables only those variables dictated by the theoretical model. 
However, in general, the specifications of the estimation equations d i d  

allow these explanatory variables to appear with a richer lag structure 
than that suggested by the theoretical model. In each case the data 
determined the relevant Tag pattern for the explanatory variables. The 

specff ic  details for each equation and for each country are outlined in 
the remainder of this section. 

To obtain  estimates far  the marginal product of c a p i t a l ,  ol, and the 

combined effects of changes in the s i z e  of the labor and t o t a l  factor 
productivity, ag, we began by estimating a simple growth model t ha t  is 

derived from an aggregate neoclassical production function. As in 
Robinsan (19711, IMF (19883, and Khan and Reinhart (1989), the growth 
function estimated takes the form: 

where the upper case D's indicate rates of change and L denotes the labor 
force, here proxied by population. Because the data was allowed to 

determine the lag pattern for the investment-output ratio, the particular 

form that (8a) assumed f o r  each country is presented in Appendix 11. The 
estimates presented in Table 3 were obtained by applying OLS to an 
equation such as (88 )  and imposing constant returns to scale, so that 

o2=(1-al) . 

This exercise has a twofold purpose: first, it yie lds  the relevant 

parameter estimates; second, it serves as a "testn of the usefulness of an 

aggregate production function in explaining actual output growth. As 

Table 2 highlights, the estimates f o r  the marginal product of capital  are 
reasonable in sign and magnitude across countries, averaging about 0.29 I/ 
{these are the parameter values t ha t  will be used in the subsequent com- 

parative s t a t i c  exercises). Unfortunately, however, a neoclassical 

production function does not explain much of the variation in actual 

output .  One poss ib le  explanation for the large proportion of output 

variation that remains unexplained is t ha t ,  in e f f e c t ,  the speci f icat ion 

traces o u t  a production possibility frontier--in rea l i ty ,  a significant 

number of countries, particularly developing cauntries, are n o t  operating 

I /  This average is higher than the 0.2 value obtained by Khan and 
Reinhart (1989) f o r  a cross-section sample of 24 developing countries, but 
in line with Tyler (1981), who obtained a value of 0.25. Balassa (1978) 
found the marginal product to be about 0.16. 



Table 2 .  Production Functions: How Well Can These Explain Output G r o w t h ?  

Tanzania Ghana Pakistan Korea ZJ ~ u s k a  Honduras Chile 

aO - -07 - .04 - .07 -08 - .02 - .05 - -07 
t-stat. (-2.25) (-1.06) (-1.35) (6.94) ( - . 6 6 )  (-2.10) (-2.61) 

al - 2 8  .I2 -62 .08 . 2 3  . 2 8  . 50  
t-stat. (2.60) (1.79) (5.01) ( 2 . 5 8 )  12-61) (2.01) (6.08) 

I$ - 2 8  .14 .71 - 3 4  .17 .13 .79 

D.W. 1.81 1.40 1.51 1.12 1.38 1.27 2 . 8 3  

The investment-output ratio has been de-trended. 



at full capacity. As such, a host of macro- and microeconomic factors,  
not embodied in the productton function, can push actual output growth 
tawasds or away from its potent ia l .  While this variation of the ICOR 
meets the criteria of simplicity, whleh makes it applicable even in 
countries with limited data availabflity, it has the considerable drawback 
of being unstable over tfme. Projections of output growth based on 
variants of a production function are routinely subject to large and 
variable errors and, yet, a neoclassical production functfon is one t h e  
key relationships of the "growth block" of the theoretical framework. 

Given the empirical inadequacy of the "ful l  capacity" assumption, one 
possible route for future research would be to incorporate the existence 

of persistent excess capacity (present in varying degrees in most 
developing countries). By so doing, the theoretical model would allow 

domestic and foreign "demand" variables to play a greater role in output 

determination. Empirically, th i s  extension should h e l p  reduce the share 
of output fluctuations t h a t  remains unexplained. 

3 .  Savinns behavior--Is the savings rate constant? 

The second behavioral relationship in the model's growth block is the 
specification of the personal savings rate. The theoretical model assumes 
t ha t  real private savings I s  proportional to real disposable  income. 

Variables t h a t  proxy the private sector" rate of time preference are not  

included in this specification. Similarly, other scale variables, such as 

weal th ,  are also  omitted. lJ 

The presence of negative levels of private savings for some of the 
countries in the sample for a subset  af the years i n  which the data i s  

available ruled out estimating a log  lfnear savfngs function. Furthermore, 

t h e  problem of hetereoskedastic errors makes the use 6f levels 
inappropriate. 

Equation ( 9 ) ,  however, impl ies  tha t  the marginal and average savings 
rates are equal. We proceed to use the average private savings rate, 

reported in Table 3, as our measure of s. 2J While this average provides 
numerical values for the savings parameter, it says nothing about the 

adequacy of assuming a cons tant  stable savings rate. To assess the 

properties of savings behavior, in particular its stability, given the 

aforementioned obstacles,  we focused on consumption behavior. Table 4 

reports the results of an equation of the form: 

j/ For example, the  role of wealth in consumption is emphasized in 
Heque and Plontiel (1989). 

2/ The construction of th i s  variable is explained in Appendix I. 



Table 3 .  The Savings Rate lJ 

Coun t r v  
Tanzania Ghana f akistan Korea Burma Honduras Chile 

Average 0.03 - 0 . 2 5  

Is the Savinps Rate Constant? 

Unconstrained Equation 

eo 
t - s t a t  

c1 
t - stat 

Unconstrained 

S . S . E .  0.152 0.211 

Cons trained 

S.S.E. 
F- s t a t  

y The sample period is 1963-86, except for Chile tn which a 1973-86 sample is used. 



where c represents real  private consumption, cg is a constant term, cl i s  

the average propensity to consume, and the D ' s  indicate rates of change. 
The results of (21) were used to test the assumption of a constant savings 

r a t e .  If the savings rate is constant, then the null hypothesis of co=O 

and c l = l  should hold i n  the data. In other words, to maintain the savings 

rate constant ,  income and consumption would have to increase at equal 
rates. This test of stability was preferred over the more traditional 

approaches, such as the Chow test, because in many instances splitting 
the  sample was n o t  advisable, given the limited number of observations 

available. 

The results  of an F - t e s t  comparing the res iduals  of the uncons- 
t ra ined,  ( 2 1 ) ,  and constrained equations indicate  t h a t  only in one out 

of the seven countries in the sample w a s  the savings sate found to be 

variable, making the assumption of a constant and stable savings rate 
reasonable f o r  most Pnstances.  In effect, the constrained equation 

imposes the condition t h a t  the sav ings  rate is stable while the uncons- 
trained does n o t .  If the savings rate is indeed unstable, then imposing 

t h e  constraints would generate large errors relative to the errors of an 
unconstrained specification and this would be apparent in the F - t e s t s  tha t  

compare the two versions of ( 2 1 ) .  The drawback ef t h i s  test is t ha t ,  even 

if t h e  savings rate is found to be unstable, as in the case of Honduras, 

this result could s tem from rnisspecification--in particular the omission 

of the  r e a l  r a t e  of interest, not  from behavioral i n s t a b i l i t y .  If the 
interest race belongs In the savings function, as several studies would 

suggest, 1/ then the constant term in  a specification such as ( 2 1 )  could 
simply be picking up the systematic influence of the emPtted variable. 

4 ,  Money demand--Is velocity constant? 

Having obtained estimates f o r  the three parameters t h a t  descrlbe the 
"growth block" of the model and having evaluated the relative merits of 

the assumptions that underscore t h a t  p o r t i o n  of the merged model, we 
proceed to do the same f o r  the monefary sector. The key behavioral 
re lat ionship  is t h e  specification of money demand. As equation ( 1 4 )  

indicates, it is assumed t h a t  opportunity cost variables do not affect  the 

demand for money, hence the income velocity of money is taken to be a 

constant. 2J 

As w i t h  the savings parameter, t h e  historical averages of the ratio 
of money to income are used to approximate v ,  the inverse of the income 
velocity of money. These averages for both  narrow and broad definitions 

of money are reported in Table 4 .  

To " t e s t "  t h e  validity of the constant velocity assumption, we begin 

with a generalized version of (14) which: (a) includes a constant  term, 

(which under t h e  null hypothesis of constant ve loc i ty  should be insignif- 

L/ See Rossi ( 1 9 8 8 ) .  
2/ This is, of course, an extreme assumption. 



Table 4. Velocity Behavior 

Tanzania Ghana ~ a k f  k tan Korea Burma Honduras Chile 

Monev Plus Quasi Moner 
Average 0.31 

Narrow Monev 
Average 0,24 

Is Velocity Constant? 

Honey plus Quasi Money 

Unrestricted 

do 0.11 
t-star. { 1 . 8 7 )  

dl 0 . 7 7  
t - s t a t  1 - 2 7 ]  

*2 (3.25 
t-stat ( 1.07) 

~2 
D.W. 

Restricted (dl -d2)  

do 
t-stat 

d l  
t-stat 

~2 
D . W .  

Narrow Money 

Unrestr l c t e d  

a0 0.07  
t-stat 1 0 .93 )  

dl 1.06 
t - s t a t  I 1.33) 

$2 0-37 
e -s ta t  ( 1 . 2 0 )  

~2 
D.W. 

do 
t - s t a t  

d l  

t-stat 



icantly different from zero); and (b) does not restrict  the coeff ic ients  

of output  and prices  to be identical, allowing f o r  the presence of 
economies of scale in cash balances. This generalized specification is 

equation {14a), 

where do is a constant term that represents D(l/u), t h e  rate of change in 

income velocity. This  equation was estimated over the seven countries in 

the sample (using both narrow and broad definitions of maney) with and 

without imposing t h e  restriction that dl-d2. The results are presented in 
Table 5. A t  one end are Korea and Chile with an insignificant constant 

term in a l l  specifications indicatkng t h a t  our null of no change in 

velocity cannot be rejected. A t  the o t h e r  end of t h e  spectrum, for Ghana 
and Pakistan a l l  specifications indicate tha t  velocity is not  constant .  

More genera l ly ,  it appears that it easier to reject the null hypothesis of 
constant velocity for broad definitions of money (five out of seven 

countries) than for  narrowly defined money (on ly  t w o  out  of seven). L/ 
The almost uniform poor f i t  of (14a) is another indication of the 
v a r i a b i l i t y  of velocity changes since, i n  the cases where the rate of 

change in velocity Fs canstant, (14a) would be an identity. 

As with the savings rate these results must be interpreted with care. 

The above results do not imply widespread instability in the demand for 

money, bu t  rather suggests t h a t  a specificatfon such as ( 1 4 )  is likely to 
be too res tr ic t ive .  In p a r t i c u l a r ,  it seems reasonable to expect that a 

developing country,  becoming increasingly monetized over time, would show 

secular changes In the income v e l o c i t y  of money. The significance of the 

constant term in many of the specifications presented in Table 5 may well 
arise from these institutional changes as well as from omission of other 

explanatory variables such a s  the nominal interesc rate, inflationary 

expectations, and exchange rate changes. However, the results do i n d i c a t e  

that future extensions to the theore t i c a l  and empirical  work should 
include more comprehensive specifications of money demand. In summary, 

the  assumption of constant velocity, like the assumption of fu l ly  
employed resources in the growth bLock, appears to be a weak link in 

the unified model. 

The remaining parameter in the monetary component of the model is 8 ,  

the weight of import prices i n  t he  general price level. This parameter 
was approximated by average share of imports i n  to ta l  (public plus 

private)  consumption and is reported i n  T a b l e  5. 

I/ We reject when both restricted and unrestricted versions coincide 



Table 5 .  Approximating the Weight of 
Import Prices In the Aggregate Price Level 

Country 

Tanzania Ghana Pakistan Korea Bunna Honduras Chile 

Share 
= B 0 . 2 5 2  0.114 0 . 1 ~ 8  a. lsl 0.096 0 . 3 0 6  0.201 

5. The trade balance 

Two external-sector relationships close the system: the balance of 

payments identity, equation (171, and the trade balance responses to 

autpuc and real exchange sate changes, equation (18). These two  remaining 
parameters (in the trade balance equation) to be estimated link the "real" 
and "monetary" sectors. The remainder of th i s  section outlines how 
estimates for  the parameters a and b were obtained. Because the trade 

balance changes in sign across countries and across t i m e ,  a log-linear 
version of (18) cannot be estimated. Also to avoid the problem of 

hetereoskedastic errors, the use of levels was deemed inappropriate.  

Instead, the trade balance was decomposed into i ts  components--exports and 

imparts. The relative price and income e last ic i t ies  of import  demand and 
export supplies were estimated using some variant of: 

(223 log(zt) - 60 + 6llogC~tl + 6 2 l ~ g ( p z t / ~ ~ t )  

for imports ; and 

1/ The use of the relative price of exports, P x / P ~ ,  in t h i s  

specification in lieu of the real exchange rate,  P,/PD, is jus t i f i ed  by 
the assumption of constant terms of trade in the theoretical model. 



f o r  exports .  In the export demand function, yf denotes real GDP of the 
industrial  countries. The specific form equations (22) and (23)  assumes 
for each coun t ry  varies accarding to the l ag  pattern the data reveals. 
These deta i l s  ere relegated to Appendix II. 

Proxies for a and b were constructed by weighting the "disaggregated" 

parameter estimates (obtained by applying GLS to the above equations) by 
the sample period averages of imports and e x p o r t s ,  respectively. The 

results of the estimation of import demand and export supply as well as 
the derivation of the relevant weights are reported in Appendix 11, while 

the "weighted" estimates f o r  a and b are reported in Table 6. In a l l  
seven countries, the real exchange rate elasticity, -a, has the correct 

sign (negative), and in a l l  cases, an increase in domestic income worsened 
the trade balance - - i . e . , b is positlve . 

Having obtained escirnates for  a l l  the parameters t h a t  characterize 

the theoretical model and highlighted the weaknesses of some of the key 

assumptions, we proceed to evaluate the policy implications of the model 

and assess the robustness of those irnplLcations. 

IV. Comparative S t a t i c s  and Sensitivity Analvsis 

1. Summary of findings in the crass-countrr comparisons 

Parametrizing the model is useful in comparing it's ability to f i t  

diverse circumstances, but  is only an intermediate step in evaluating the 
model's usefulness for policymaking. The purpose of t h i s  section is t o  

construct the policy multipliers associated w i t h  the estimated parameter 

values and address t w o  related issues. First, we examine the sensitivity 

of these multipliers to varying parameter values--the policy robustness 

question; second, we assess the relative precision of the forecasts for 
the t a r g e t  variables. 

Table 7 summarizes t h e  point estimates of the parameters of interest ,  

and it is these values t h a t  generate the "care" set of policy multipliers. 

However, as Table 8 shows, orlly limited confidence can be placed on these 
p o i n t  estimates s ince  some of t h e  parameters are unstable, Even in the  

instances i n  which the hypothesis of stability cannot be rejected, the 
precision of these p o i n t  estimates tends to be quite low ( L . e . ,  the stan- 
dard errors tend to be large). Thfs suggests that, f o r  any analytical 
purposes, a band af parameter values must be considered. The upper and 
lower bounds of such a band w e r e  calculated by r e s p e c t i v e l y  adding and 

subtracting one - h a l f  a standard er ro r  to the p o i n t  estimates. 

Figure 2 illustrates the configuration of the real and monetary 

sectors t h a t  rhe averages from our sample suggest. The ac~ual numerical 
values of the slopes oE the GG and MM schedules (and the range defined by 
the parameter band)  are  presented in Table 9 for the sample countries, 

The rewaitlder of t h i s  section considers  three policy exercises: an 

increase i n  domestic c red i t ;  an increase in govsrlunent spending; and a 



Table 6 .  The External Sector Parameters 

Countrv 
Tanzania Ghana Pakistan Korea Burma Rondura Chile 

Wei~hted real exchange rate elasticities 

Imparts -0.89 0.12 -1.38 -4.92 -0 .38 -0.05 - 3 . 2  
Exports 0.09 0.31 -0.56 3 . 7 3  0 . 3 7  0.22 - 0 . 2 6  

Trade Balance 
E E f  ect - 0 . 9 8  -10.20 -0.83. -8.65 -0 .75  -0 .26 - 2 . 3  

As a share of 
the "External" 
Sector lJ -0 .37  

Weinhted income elasticit ies 

lJ TO make the weighted elasticities comparable across countries these were scaled by the 
s i z e  of the external sector, here measured as the  sum of average imports and exports ( s e e  

Appendix).  





Table 7 .  Cross-Country Comparison of the Key Parameters 

Country 

Tanzania Ghana Pakistan Korea Burma Honduras C h i l e  Average 

1/ Uses t h e  broad definition o f  money, money plus quasi-money - 



Table 8 .  Tes t ing  the Assumptions of the Model 

Tanzania Ghana Pakistan ~ o r e a  Burma Honduras Chi le  

C a n  we r e i ec t  constant velocity? 

broad 

narrow 

Can we reject a constant savin~s rate? 

What percentaae of outgut variation is explained bv a vroduction function? 

2 2 2 8 7 4  34 2 0 9 9 1 



Table 9. The Graphfcs of t he  Ernpfrical Model 

Country 

Tanzania Ghana Pakistan Korea Burma Honduras Chile Average 

S l o ~ e  of the GG schedule 

Point e s t .  7 . 9  7 6 . 9  2 . 7  1 6 . 2  9 . 2  18.6 0 .4  1 8 . 8  
Lawes Bound 10.8 8 2 . 2  4.5 16.0 9 - 8  3 2 . 1  1 . 4  2 2 . 5  

Upper Bound 5.6 51.6 1 . 3  1 6 . 4  8 .  7 9.4 0.1 16.0 

Slope of the MM schedule 

P o i n t  e s t .  -1.7 - 4 . 8  -2.6 -0.9 - 1 . 4  -5.6 - 2 . 7  - 2 . 8  

Lower Bound -1.5 -4.1 - 2 . 6  -0.8 -2.1 - 4 . 9  - 2 . 5  -2.5 
Upper Bound -1.8 -5.3 - 2.6 -0.9 -1.6 -6.0 -2.8 -3.0 



devaluation. Since the model is static,  we evaluate the effects of policy 
by comparing the  pre-shock and post-shock steady states--that is, we 

calculate the relevant policy multLpliers. 

In a l l  cases considered, w e  assess the sensitivity of these multi- 
pliers to changing parameter values. The pallcy implications of the 
model are said to be robust Ef t h e  range of values assumed by the multi- 
plier remains narrow d e s p i t e  changes in the parameters. This section 

concludes w i t h  a discussion of the relative predictabi l i ty  of the target 
variables. 

2 .  An increase in domestic credit 

An increase in the rate of domestic credit  expansion (here we assume 

that the increase in credit  goes entirely to the private sector) creates a 

flow excess s u p p l y  of money on impact. In Figuxe 2, t h i s  sh i f t s  the MM 

schedule upward. At the t n i t i a l  level of output, this induces an increase 

in the price level which, in turn, increases money demand. However. for a 

given level of import prices, the domestic price rise also produces a real 
exchange rate appreciation and a worsening in the current account d e f i c i t .  

The worsening current account is mirrored in an increase in foreign 

savings and an increase in investment and output growth. Ultimately 

inflation rfses, output growth fncreascs, and the balance of payments 

worsens. I/ 

More formally, the increase in inflation is given by: 

and as before, 

L/ See Khan and Montiel (1988) f o r  a d e t a i l e d  discussion. 



The change in output growth is: 

and the change in the balance of payments is: 

- -  ( b - a ~  q - a') (nT ) - l  < o 
B 

Using the estimated parameter values and the corresponding parameter 
bands, the multipliers f o r  the three target  variables are reported in 

Table 1 0 .  As an example, in the sample average case, a ten percent 

increase in the r a t e  of growth of credit increases inflation by about 

1 5  percent (the range is 1 2  - 19  percent), increases output growth by t w o  

percent, and worsens  the balance of payments by s i x  percent. 

Note the large discrepancy between the inflation multipliers, which 

are h i g h l y  variable in most instances, and the relat ively  close values for 

multipliers f o r  growth and the balance of payments. This s u g g e s t s  t h a t  
the usefulness of the model, and/or the d e s i r a b i l i t y  of using c r e d i t  a s  a 

policy instrument, w i l l  depend, to a large degree, on  the form of the 

policymakers' ob jec t ive  function. I f  the primary objective of p o l i c y  is 

to meet an inflation "target",  then this framework of analysis, given the 

underlying parameter values, may n o t  be the best to employ. If on the 
other hand t h e  primary policy objective is a balance of payments or growth 

t a r g e t  t he  model is more useful .  

3 .  An increase i n  government s v e n d i n ~  

An increase in government spending, mainraining taxes and the rate of 
change in domestic credit at initial levels, s h i f t s  the GG schedule in 

Figure 2 to the left. The rise in fiscal spending translates i n t o  a 

h i g h e r  d e f i c i t  and, therefore,  less publ ic  savings .  The dec l i ne  in 

savings reduces capital accumulation and output  growth. As o u t p u t  growth 

falls, reducing the flow demand f o r  money and creating an excess supply ,  

inflation must rise to ensure the money market clears.  Wish output 

f a l l i n g  and pr ice s  r i s i n g ,  the impact  of the fiscal expansion on the 

balance of  payments is theoretically ambiguous and m u s t  be determined by 

the data. The effects  of a change in real government spending on 



Table 10. A Ten Percent Increase in Domestic Credit 1/ 

(Percent) 

Countrv 

Tanzania Ghana PakLs tan Korea Burma Honduras Chile Average 

The inflation rnult i~l ier  2J 

Point es t . 13.5 3 1 . 3  9.7 

Lower Bound 15.3 3 7 . 8  12.8 
Upper Bound 11.7 2 6 . 4  5 . 9  

Point est. 1.7 0.4 3 . 6  
Lower Bound 1.4 0 . 5  2.8 
Upper Bound 2.1 0.4 4 . 6  

The balance of ~avments multiplier 4J 

Polnt e s t .  -6.2 - 3 . 0  - 5 . 6  
Lower Bound -6.4 - 3 . 4  - 5 . 3  
Upper Bound -6.1 -2.7 -6.2 

1/ The upper and lower bounds refer to adding and subtracting (respectively) one-half a 

standard deviation to the underlying structural parameters--not to the multPpliers themselves. 

2/ a(dP~)/a(dDl 
3/ aId~)/a(dD) 
4/ a w R ) / a ( d w  



i n f l a t i o n  growth and the balance of payments are listed below while 
Table 12 summarizes the relevant set of policy multipliers. 

and 

Once again the fiscal multipliers for output and the balance of pay- 

ments are bounded by a fairly narrow range. In the case of a change in 
credit--a monetary shock--the bulk of the adjustment f e l l  on the nomtnal 
variable (inflation) with output growth and the balance of payments 

remaining relatively unaffected. This result is not surprising, given the 
very s t e e p  GG schedules t h a t  the estimated parameter values trace out. 

What is more surprising is that a change in government spending--a real 

shock, also  has a greater impact (and more variable) on inflation than on 
the real variables. It was also found that for a l l  seven countries the 

balance of payments improved after  the shock, indicating that the 
contractionary output effect dominated the  relative price effect. 

4 .  Devaluation 

A devaluation is both a real and nominal shock, and consequently 

s h i f t s  both schedules in Figure 2 .  A t  the initial price of domestic 

goods,  a devaluation increases rhe aggregate price level via an increase 
in the price of imports.  This increases the f l o w  demand for money. At 

the same time, the s h i f t  in relative prices induces lower consumption 05 
the importable and higher production of the domestic good, leading to an 
improvement in t h e  balance of payments and an expansion in the flow supply 

of money. I f  substitution ef fects  are dominant then the  increase in the 
flow supply of money more than accommodates the rise in demand and the MM 

schedule shifts to t h e  right--this effect is expansionary. In the "real" 
sector the foreign component of savings is lower, due ta the improvement 

in the balance of payments, this reduces cap i ta l  formation shifting the GG 
schedule to the left--a contractionary e f f ec t .  As shown in Khan and 



Table 11. A Ten Percent Increase in Government Spending lJ 

(Percent) 

Country 

Tanzania Ghana Fakistan Korea Burma Honduras Chile Average 

The Inflation multioliar 2J 

Point est . 4 . 8  6.1 24.4 0 . 7  3 . 3  20.6 14.6 10.7 
Lower Bound 3 . 3  5 . 0  18.0 0.7 2 .6  11.8 10.9 7 . 5  

Upper Bound 5 . 8  7 . 2  3 3 . 4  0 . 8  4.1 35.0 19.4 15.2 

The outvut multi~lieq 3J 

Point es t . - 2 . 9  -1.3 - 9 . 3  - 0 . 8  -2.4 - 3 . 7  - 5 . 5  - 3 . 7  

Lower Bound - 2 . 2  -1.2 -7.0 - 0 . 8  -2.4 - 2 . 4  - 4 , 3  - 2 . 9  

Upper Bound -3.7 - 1 . 4  - 1 2 . 7  - 0 . 8  - 2 . 5  - 5 . 8  - 7  .O - 4 . 8  

The Balance of Pavments rnulcfalher 

Point  es t . 0.2 1.0 4.2 -0.1 0 . 2  2 . 3  1 . 4  1.3 

Lower Bound 0.1 0.6 2.7 -0.1 -0.1 1.0 0.8 0.7 

Upper Bound 0 . 6  1.5 6 . 5  -0.1 0.4 4.9 2.2 2.3 

1J The upper and lower bounds refer to adding and subtracting (respectively) one-half a - 
standard deviation to the underlying structural parameters--not t o  the multipliers themselves. 

U aCdP~)/a(g> 
2J a(d~)/a(g) 

4/ a(dR)/a(g) 



Montiel ( 19881 ,  the latter effect dominates and output f a l l s .  T a b l e  1 2  
p r e s e n t s  numerical multipliers of a devaluation, the  p a r t i a l  derivatfves 

are listed below: 

for  growth: 

and the  balance of payments 

Two general characteristics are worth noting: first, the multipliers 

of a devaluation are relatfvely low when compared to those  assocfated w i t h  

c r e d i t  and fiscal changes ,  suggesting it takes Large devaluations to 

impact the target  variables in any meaningful way; second, as w i t h  mone- 

t a r y  and fiscal p o l i c y ,  although n o t  quite a s  pronounced, t h e  e f f e c t s  of a 

devaluation on i n f l a t i o n  a r e  greater t h a n  the output or balance o f  p a g -  

ments e f f e c t s ,  indicating char  rhe desirability of either employing t h l s  

framework, us ing  devaluation n s  a p o l i c y  tool, or b o t h ,  will depend on t h e  

relative importance o f  the Inflazion target Ln t h e  o v e r a l l  o b j e c t i v e  

func t ion  of the pol  icprnakers . 

V .  Conclusions 

The objective of t h i s  paper  was to a p p l y  to a d i v e r s e  group o f  

d e v e l o p i n g  countrtes  a model that, In p r i t l c i p l e  i s :  ( a )  simple enough t o  

he used operat Ionally i n  c n u r l t ) - i p s  where d n t n  availability is limited and, 

(b) cornprehet~sive e ~ ~ e u g h  t o  enable  a useful analysls a n d  evaluation o f  

growth-oriented policies to be undertaken. 



Table 12. A Ten Percent Devaluation JJ 

(Percent 1 

Counrrv 
TanzanLa Ghana Pakistan Korea Burma Honduras Chile Average 

The inf lat ion multiplier 

Point e s t  . 5 . 7  2 . 2  6 . 4  7 . 3  6 . 1  3 . 9  9 . 6  5.9 

Lower Bound 5 . 9  2 . 9  5 . 8  7 . 8  6.4 4.0 9 . 1  6 . 0  

Upper Bound 5 . 6  1 . 6  7 . 5  6 . 8  6 . 0  4.6 10 .5  6 . 1  

The o u t ~ u t  multi~lier 3/ 

Paint est. -0.4 - 0 . 1  - 0 .9  - 0 . 1  -0.3 - 0 . 2  -0.3 - 0 . 3  

Lower Bound -0 .3  -0.1 -0 .7  -0,l - 0 . 3  -0.1 -0.2 - 0 . 3  

Upper Bound - 0 . 5  - 0 . 1  - 1 . 2  -0.1 - 0 . 4  -0.3 -0.4 - 0 . 4  

The Balance of Pavments multiplfer 4J 

Point e s t .  1 . 9  0.7 I .  7 2.3 1 . 8  1.0 0 . 8  1 . h 

L o w e r  Bound 1 . 7  0.6 1 . 5  1 . 9  1 . 6  0 . 8  0.9 1.3 

Upper Bound 2 . 1  0 . 8  1.8 2 . 7  1.9 1 . 1  0 . 6  1 . 6  

lJ The upper and lower bounds refer to adding and subtracting (respectively) one-half a 

standard deviation t o  the underlying structural parameters--not to the multipliers themselves. 

u a(dP~)/a(de) 
3/ a(dy)/a(de) - 
4/ a(dR)/aCde) 



The f i r s t  step of this evaluation process was to estimate the model 
and test its underlying assumptions. The estimated parameter values were 
in accordance with the theoretical priors, but we identified two weak 

building blocks in the framework: tha t  output is assumed to expand at a 

technology- and endowment-determined rate,  and, that the income velocity 
of money is assumed to be constant. The low explanatory power of a neo- 

c l a s s i c a l  production function suggests that fu tu re  extensions to this 
framework should attempt to incorporate the presence of excess capaci ty ,  

which characterizes most developing countries. Similarly, the empirical 
variability in ve loc i ty  ind i ca te s  the need f o r  a less restrictive 
specification of money demand that allows for the secular ef fects  of 
rnonetizatton in developing economies as well as f o r  the impact  a variety 

of opportunity c o s t  variables. Lastly, the model is stat ic  and conse- 

quently, does not incorporate the possibility of  slow adjustment and the 
role of expectations in the analysis. 

The second part of the evaluation process involved using the 

estimated parameter values to construct reduced farm multipliers and 

analyze the effeccs  af a variety of policy exercises. Here, we found t h a t  

the robustness of the model's p o l i c y  implications depend heavily on two 

factors.  

First, "robustness" depends on which of the target variables are 
being considered--for output growth and the balance of payments the range 

for multipliers is narrow, despite sizable variation in parameter values. 

For i n f l a t i o n ,  the range of values the policy multipliers assume are quite 

broad. This suggests that, more likely than not, the forecast errors are 

bound to be l a r g e  i f  t h i s  model is employed to forecast t h e  effects  of 

p o l i c y  changes on i n f l a t i o n .  So, in effect, the usefulness of this model 
f o r  policymaking (given t h e  parameter values] will depend crucially on the 

policymaker's objective function. In general, the model is less useful if 
the primary object ive  of p o l i c y  is to meet an inflatian target. If on the 

other  hand, the balance of payments or growth are the principal targets, 

then the projected outcomes suggested by this model are more useful. 

Second, the r e l i a b i l i t y  of the policy implications depends on the 
policy instrument being considered. From the multipliers calculated in 
the paper, it is evident that effects  of a devaluation (on all target 
variables) are less sensitive to parameter changes than the multipliers of 

changes in credit or  fiscal policies. 

While some possible extensions to the theoretical framework have 
already been mentioned, tlhere are a number of ways in which the empirical 

work can be enriched. In particular, when maintaining a consistent 
methodology across countries is not a binding constraint, as it was in 

t h i s  paper ,  more e f f i c i e n t  use can be made of the greater data avail- 

a b i l i t y  in some countries. This wauld allow far more rigorous t e s t s  of 

parameter i n s t a b i l i t y .  It would also  enable the estimation of the model 

as a system and a more formal assessment of forecasting errors. 



In conclusion, the present model is a useful starting point for 
the design of growth-oriented pol lc tes ,  although 5ts usefulness across 

countries is by no means uniform. There are countries where none of the 

theoretical assumptians appear to be adequate--Honduras--and where, 
consequently, the effects of macraeconomic policies suggested by the model 
are subject to a large degree of uncertainty. There are countries where 
the assumptions appear to have greater e m p i r k a l  validity--Korea and 
Chile--and the pol i cy  implications are relatively more robust. In 

general, t h i s  analysis would indicate that a reasonable next step In 
enhancing the operational usefulness of basic  model would be to relax 
some of the more rigid assumptions, while attempting to keep the added 

degree of complexity to a minimum. 



APPENDIX I 

a. IMF, International Financial Statist ics  ; and 
b . IMF, World Economic Out look. 

The definition of the variables used In the estimations are, in order 
of appearance : 

Yt: real GDP; source b .  

dkti'y t - 1: investment-output ratio; source b .  

Lt : population; source b. 

average private  savings rate. Constructed by subtracting 

government savings from gross savings; sources a and b. 

ct: nominal private consumption deflated by the consumer price 
index; source b .  

(y-t) t: nominal GDP less nominal taxes de f la t ed  by the consumer 
price  index; source b. 

Mt : Nominal money stock--the analysis will indicate if narrow 
or broad money was used; source b. 

Pt : consumer price index; source b. 

zt: nominal imports deflated by the unit value of imports; 
source b. 

Pzt: unit value of imports; source b .  

P D ~  : GDP deflator; source b .  

x t  : nominal exports deflated by the unit value of exports; 

source b. 

Pxt : unit value of exports; source b .  

y f t :  real GDP for industrial countries; source b. 



APPENDIX I3 

1. SpecifEcation of the Production 'Function 

The specification of (18a) f o r  Tanzania and Honduras took the form of: 

For the remaining countries, lagged values of the investment-output rat io  

were included along the lines outlined below: 

For Burma and Chile; n, the number of lags included equals 1 
For Korea; n=2. 
For Ghana and Pakistan; n-3. 

2 .  Import and Exwort Demand Svecifications 

The generalized version of the estimated import demand equation is given 

by : 

For Pakistan, Korea, and Chile; i=0--no lag. 

For Honduras; i-1. 
Fox Burma; i-2. 
For Tanzania and Ghana; i=3. 

The generalized version of the estimated export supply equation is given 

ay : 

F o r  Honduras and Chile; i-0. 



For Ghana and Pakistan; i-I. 
For Tanzania, Korea, and Burma; E-2, 
Equation (23) a l s o  includes a time trend for Tanzania. 

3 .  Derivi_na the Weiahts 

To construct the p r i c e  and income elasticit ies  of the trade balance, B, 
from the estfmates obtained by estimating import demand and export demand 

individually we proceeed as follows: 

dz dx dz 
Since dB = a - - x - , d[log(z)] - - dx 

, dllog(x)l - - , 
Z X z X 

and recalling t h a t  the terms of trade, Px/Pz, is assumed constant in the 
theoretical model (and equal to one at t-O), we obtain, 

As usual the estimated elasticities are u n i t  free, however, the relevant 
weights, z and x ,  are not. To make these weighted elasticities comparable 

accross countries the above was divided by the sum of imports and exports, 

z+x . 

dB z dv x d f  z x d(Pz/PD) - = -61 -- - - E ~ ~  - [-b2 + - C Z ]  

zix z+x y z*x yf z+x z+x W,/P,) 
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Table A l .  Trade Parameters: E s t i m a t i o n  Results 

Countrv 
Tanzania Ghana Pakistan Korea Burma Honduras Chile 

Import demand 

60 
t-stat 

61 
t-stat 

62 
t-stat 

D . W .  

' 0  
t-stat 

1 
t-stat 

' 2 
t-stat 

D.W. 
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