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The variables that failed to have a t statistic higher than 

1 were discarded, and when several lags appeared to be 

significant, we tried polynomial distributed lags of different 

degrees and lengths. Finally chose the regression 

for the period 63I - 76I which is 'reported under number 

(20) i n Table 4 . 

The main differences between (20) and (17) are as 

follows: 

1) Agricultural and manufacturing price inflation 

lagged one period, enter as explanatory variables in (20), 

but not in (19), while service price inflation - which 

appears in (19) - was not significant in (20). 

2) Twenty, instead of seven lagged rates of grcwth 

of money supply enter as explanatory variables in (20). 

These differences are not surprising: agricultural 

and manufacturing price inflation in the immediate past 

are probably the main determinants of future nominal wage 

increases and adjustments in the exchange rate. The 

adjustment in the price of services (energy , transportation 

and gas) within a two- quarter span must be closely 

related to past changes in other prices (which enter into 

the costs of services) and there the rate of increase 

in the price of services one- quarter ahead becomes unin­

formative once current and past increases on other prices 

are introduced. Finally, in the absence of information 
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about the rate of growth of money supply in the next two 

quarters, a longer history of past changes in money 

supply is used to learn about Central Bank behavior on 

that subject. 

Table 7 reports other regressions that one could 

conceivably adopt as alternatives to (20) in specifying 

people's formation of expectations about future inflation. 

(20a) is a regression of ::_!.'...!.. _~_rr c_ on twenty lagged rates 
"J. 

of inflation ( 1 _ , ,,, 1T_l") with coefficients constrained to 

a polynomial of degree four. Note that the standard 

error is 0.071 - twice that of (20). (20.c) is similar 

to (20.a) but twenty lagged rates of growth of money 

supply are added. The standard error decreases to 0.065 

showing that past rates of growth of money supply convey 

information additional to that provided by past rates 

of inflation. Finally, regression (20.b) could be seen 

as a simple quantity theory specification. If MV•PQ, we 

can write : • ms + q + v where q is the rate of growth 

of GDP at constant price and v the rate of growth of 

velocity. If we assume v is a function of expected 

inflation, which in turn in a function of current and 

past rates of growth of money supply and real output, we 

discover that can be seen as a function of past rates 

of monetary expansion and past rates of real growth. 

(20.b) uses twenty lagged values of the rates of growth 



\-- - .... - ...... _..,, ___ • __ , ................ - ------ ·-·- _.... - ........... --~-·--------....._ _______ ,......lioJ"""' __ 

J 
\ . 

r 
Table 7. ALTERNATIVE REGRESSIONS TO PREDICT FUTURE INFLATION 

.>,> 



! 
( 

j 

) 

l 
1 ; 

I 

;; 

. 41. _w . £~£,___ .... z ,____& .. &&@ .. __ e a_ .. x ~ 

-244-

of money supply and real GDP with coefficients constrained 

to a polynomial of the fourth degree. The standard error 

is 0.078 and the Durbin-Watson statistic is 0.54. The 

latter shows a misspecificatio:... oroblem and the former 

shows that the explanatory power of this regression is even 

lower than that involving only past rates of inflation 

(20.a). A regression including past values of money 

supply, real output and past rates of inflation (which 

could be seen as a quantity theory version involving 

autoregressive inflationary expectations) is very 

similar to (20.b) with insignificant coefficients for 

the past rates of real GDP growth. 

The comparison with (20) of all these alternative 

regressions shows that input prices for one-quarter ahead 

and for some past periods constitute an important piece 

of information in predicting the average rate of inflation 

which will prevail in the next two quarters. 

We can now generate the values of expected inflation 

and its variance for our basic sample period 19631, 19761. 

The following steps are involved in the computation: 

1) Estimating the parameters of equation (20) using 

information for the preceding 48 quarters (12 years> 13 • 

t3 
Note that we are still giving people too much information 
in letting them know in advance the right specification. 

~ ;:;:~z;;; a :w WW!!W 
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The length of the sample period is kept constant . Therefore, every 

time an additional observation (referring to a more recent quarter) 

is added, the oldest observation is simultaneously dropped. The 

48 quarters length for the "movins " sample period is the longest 

one that the availability of published information permits. The 

size of the sample used in estimating (20) for more recent quarters 

is not increased because there is no reason to assume that economic 

agents in recent quarters were actually exposed to a longer "learn­

ing" period than that of the economic agents in previous quarters. 

2) After having estimated equation (20) based on information 

from quarters t-1 to t-48, we use it to predict 1Tt+l+ ,,-t using the 
2 

actual values of the explanatory variables Cwt' wt-l' Pa , Pa , 
t t-1 

P -:r- ms i=l 20) This predicted value is taken to im ' t-1' t-i' , ••• , • 
t 

be expected inflation in period t (lT"~) . 

3) The variance of predicted inflation is computed as: 
2 2 

(i.... = s [l + x' (X'X)x ) where !.n is the vector ·of 
I\ -p -p r' 

actual values of the explanatory variables used to compute expected 

inflation in step 2); Xis a matrix with the historic information 

on the explanatory variables used to estimate equation (20) in 

step l); and s 2 is the standard error of the estimated equation. 

Steps 1), 2) and 3) were undertaken for periodst= 6itv to 

t= 75IV. The estimated rr and G.; appear in Table 5.8. Table 
e e + r-5. 9 shows a plot of rrt, rrt - ( ~t and the act.ual values of 

irt+1 + rrt • 
2 
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F . Es tima tion of the demand for money 

Having obtained estimated values for expected inflation 

and its :varianca1-~he next step is to estimate the equa~ion 

for the demand for money. 

The parameters of equations (9a) and (9b) of Table 5.4 

were estimated by Ordinary Least Squares based on inforrna-

tion for the period 1963! to 19761 . Those of equation (17) 

were estimated by Non-Linear Least Squares, taking into 

account the restrictions on the coefficients. 13 

The results are reported in Table 5.10. Note that in 

the three regressions, a dummy was introduced to represent 

periods during which p~ice controls were effective . 14 Ex­

pected inflation does not appear in (22) and (23) because 

it was excluded from the regression. 

The main difference between (22) and (23) on the one 

hand, and (21) on the other is, precisely, the role of 

13 Note that . in (17) the coefficient of log :71 is equal to 

M_l · MS' 
the product of the coefficients of log ~ and log ~ , 
times minus one . 

14 The dummy assumes value 1 from 67II to 70IV when wage 
controls and price agreements were being applied. Since 
711 the value of the dummy is decreased by 0.25 each 
quarter and becomes zero in 71IV. This way we try to 
capture the grad1Jal elimination of the wage and price 
control system during 1971. In 1973III wages and price 
controls were again imposed. The dummy is set equal to 
1 from 73III to 74!!. Since 71III the system began to 
be relaxed and it was practially inoperative by 75III. 
Again, the dummy is decreased by 0.25 each quarter be­
ginning in 74III. 

... · ;- ... 
-~ - .~·~ 

.~ 
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Table 5.10 

ESTIMATED DEMAND FOR MONEY EQUATION. 

(21) log M = 0.62 log <~>_1 - 0.80 we + 92.57 r 2 + 0.03 DPC 
E (13.67) (-12.53) (5.04) lT (2 . 33) 

- 0.78 
(-8.72) 2 R =O. 95 

S.E . =0.041 
D.W.=l.624 
h=l. 460 

M M_l 2 
(22) log - = o. 74 log ~ + 59.65 VT( + 0.04 DPC - 0 . 52 

E (34.55) (3.70) (2 . 05) (10.95) 

R
2=0.963 

S.W.=0.038 
D.W.=l.662 
h=l.152 

M M MS' M_l 
(23) log E = 0.39 log(E)-l + 0.87 log~ - 0.34 log~ 

(8.32) 

where: 

2 + 56.72 a~+ 0.05 DPC - 3.28 
(4.32) (2.62) (-3.48) 2 R =0 . 982 

S.E.=0.028 
o.w:•l.893 
h•* 

DPC is a dummy variable that assumes value 1 

from 6711 to 70IV and then declines by 0.25 

each quarter beginning at 0 again in 71IV. 

It is also 1 from 73III to 74II and then 

declines by 0.25 each quarter until it reaches 

zero in 75III. 

The numbers in parentheses are observed t's. 
* not applicable because TxV' CbiJ> l. 

J 
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expected inflation. While in (21) {which corresponds to 

the partial adjustment in t e rms of real money) expected 

inflation is a crucial explanatory variable (the t statis-

tic is -12,53), in (22) and (2 2\ (which correspond to the 

partial adjustment assumption in terms of nominal money) 

its coefficient is zero. 

The statistical results are largely favorable to (23) 

on all scores . This is not surprising since specification 

(17) includes MS' on the right-hand side; MS' differes from 

M on the left-hand side only in that M includes the effects 

of the endogenous part of the balance of payments. 

The comparison of (21) and (22) shows that from the 

point of view of the statistical results, the latter, i . e., 

the regression that implies a partial adjustment assumption 

in terms of nominal money has a standard error smaller than 

the former, and a Durbin-Watson statistic closer to 2 . In 

spite of these statistical results, the choice between (21) 

and (22) or {23) is still difficult because it implies 

deciding between values of the elasticity of demand for 

money with respect to expected inflation of approximately 

0.35 or of zero. 

So far, all the previous estimations of the demand 

for .money done by other researchers showed a significant 

effect of expected inflation (whatever the form in which 

this expectation was specified) •15 Why do our results 

differ from theirs in equation (15)? Simply because all 

15 See, for example, Diz [1962) , and Mallon and Sourrouille 
[19751. 
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previous estimations used a partial adjustment assumption 

in terms of real money. If the true adjustment takes 

place in nominal terms, but the e xplanatory variable is 

as in 
M_l 

(21), instead of log~ as in (22) and 

E_l . 
(23), a term log ~ l.s left. out of the regression and, as 

a consequence, expected inflation, which is highly correlated 

with log turns out to show statistical significance . 

Once log M is substituted for log (E)_1 , expected infla-

t . i 1 . . f . t 16 ion s no onger signi ican • 

The choice between (22) and (23) is not so crucial, 

for both imply very similar values for the coefficient of 

the demand for money . While the coefficient of adjustment 

by demanders in (23) is more than twice the coefficient of 

adjustment in (22), this discrepancy does not generate 

large differences in the extent of the monetary dise9uili­

bria that emerge from the two estimated money demands. This 

is so becuase in the case of (22) the small coefficient 

of adjustment is not taken into consideration in computing 

the monetary disequilibrium. 17 In fact, equation (23) con-

firms that such omission is reasonable since t~e slow ad­

justment in (22) cannot be interpreted as due to the 

behavior of demanders. 

16 The same results were obtained for the U.S. by Modigliani. 
See Modigliani, Rasche and Cooper [1970] . 

17 Seeequation(ll) in Table 5.3. 
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Only after checking through pre liminary regressions 

and finding that the choice did not significantly affect 

the estimation of the parameters of the aggregate demand 

and supply euqations, did we a~ ~ ide to use (22) as our 

demand for money . 

Note that (22) implies that, except for the influence 

of the variance of expected inflation and the effect of 

price controls, "desired" velocity is a constant. The 

variance of expected inflation, which turns out to be 

highly significant, has a positive effect on the demand for 

money, i.e., desired velocity of money decreases when 

people's prediction of future inflation becomes more un-

certain. Price controls also increase the demand for 

money. (23) is both conceptually and statistically superior 

in some respects, yet we chose (22) to report the estimation 

of aggregate demand and supply equations because, while in 

preliminary regressions we found that the estimated coef f i­

cients of aggregate demand and supply were fairly similar 

regardless of which equation is used fo~he demand for . 
money, the significance of the monetary disequilibrium 

variable in both aggregate demand and aggregate supply 

was higher where we used (22). 

G. Estimation of aggregate demand for and 

supply of commodities 

Having estimated the coefficients of the demand for 

money, we have all that we need to undertake the estimation 

... • 
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of the aggregate demand and supply equations . 

Prelimi nary regressions 

The results of preliminary regression by Ordinary 

Least Squares (OLS) showed that residuals in equations (3) 

and (4) were highly autocorrelated, with estimated auto­

correlation coefficient very close to 1. For this reason, 

we decided to work with first differences in (3) and (4), 

that is , with specifications (5) and (6). After this 

change in the speci fication, autocorrelation disappeared . 

The results of these preliminary regressions were 

also used to choose the lag structure for the different 

explanatory variables . The following were the main findings: 

1) The capital stock variable in the aggregate supply 

equation showed completely insignificant coeffici ents up to 

the third lag, and then they became insignificant after the 

ninth lag. A polynomial lag structure of the second degree 

was chosen and the .estimated temporal "weights" for the 

capital stock variable were 0 . 11 ; 0.18; 0.21; 0.21; 0.18 

and 0 . 11 for lags fourth to ninth respectively. 

2) The real wage rate in the same quarter was com-

pletely insignificant and it had the wrong sign in the 

aggregate supply equation. But from the first until the 

sixth lag it was significant and it had the right sign. 

A second degree polynomial lag structure .was used and the 

estimated "weights" turned out to be : 0 . 321 0.25; 0.18; 

.. y - · ~"'"¥ ·?~~ 
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0.13: 0.08 and 0.04 for lags first to sixth, respectively. 

3) The variables, "real Bank c:.:edit to manufacturing" 

and "variance of expected inflation" proved to be signifi-

cant only for the same quarter. Therefore, no lagged 

values were included for these two variables in the aggre-

gate supply equation. 

4) In the aggregate demand equation, real income in 

the same quarter appeared to be insignificant, but all .~he 

lagged values from the first to the sixth turned out to 

have significant coefficients. The estimated "weights" 

were: 0.42; 0 . 28; 0 . 17; 0 . 09; 0.03 and 0.01 for .lags first 

to sixth respectively. 

5) The monetary disequilibrium variable appeared to 

be significantly positive in the aggregate supply equation 

for the contemporaneous quarter and the first and second 

lags. In the aggregate demand, the coefficients of the 

monetary disequilibrium variable were in general insignifi­

cant and with alternate signs. 

If the real wage rate of the same quarter in the 

aggregate supply equation, and the real income of the same 

quarter in the aggregate demand equation (both of which 

turned out to be insignificant in the preliminary regressions) 

were eliminated, equations (5) and (6) would become a recur­

sive system and the use of OLS estimation would be justified. 

But the coefficients of these two variables may have come 

up insignificant simply because there is a simultaneity 

~~:!~ 
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problem that biases the OLS estimation. For this reason, 

we decided to estimate the whole model using Full Informa-

tion Maximum Likelihood (FIML). 

To simplify the estimation ~r.oblem we decided to keep 

the previously estimated weights for the lagged capital 

stock, real wage rate and real income variables. But the 

real wage rate and the real income of the current quarter 

were kept in the supply and demand equations, respectively. 

For the monetary disequilibrium variables; no results from 

the previous regression were used, so that for these 

variables, not only the sum but also each one of the 

coefficients came out from the FIML run. 

Main results 

The estimated equations are reported in Table 5.11 

under numbers (24) and (25). Both current quarter real 

income in the demand equation, and current quarter real 

wage rate in the supply equation, are still insignificant1 

thus the model was finally reestimated without these 

variables. The final results are reported under numbers 

(26) and (27). 

Beginning with aggregate supply, the following aspects 

of. the estimation results are worth noting: 

1) The coefficient of the capital stock variable 

(weighted average of lags fourth to ninth) is 1.06 with t 

statistic of 6 . 77. According to the theory of Chapter II, 

• >::;a:• • '* t • es a sct, _ 
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Table 5~11 

FIML ESTIMATION 

OF THE STRUCTURAL MODEL OF THE COMMODITY MARKET. 

(24) qma = l.07(k)_4 to -10 + 0.04 (Pvf-pma) 
(6.86) (~.46) 

( 25) 

- 0 · 54 <Pvf-pma>-1 to -7 + O.Ol(bc-pvf> 
(-2.41) (2.92) 

2 - 0.99DG"lr + 0.13(ms-md) + 0.07(ms-md) _1 + 0.02{ms-md)_2 (- 1.44) (3.45) (2.37) (1.10) 

Pma = l.03ne - o.20q + 0.12y + 0.28(y)_1 to _ 6 (24.32) (-3.41) ma (.145) (1.87) 

- O.Ol(ms-md) + 0.03(ms-md)_1 + 0.02(ms-md)_2 (-1.02) (1 . 98) (l.46) 

- O. 04ADPC · 
(-1. 62) 

<26 > Cima= l.06 (k)_4 to -10- o. 57 <Pvf-pma -1 to -6 
(6. 77) (-2. 57) 

+ O.Ol(bc-p f) - 0.93 Dv~ + 0.12(ms-md) 
(2. 90) v (-1. 36) (3 . 40) 

+ 0.07(ms- md)_1 + 0.02(ms-md)_2 (2.40) (1.38) . 

( 27) Pma = l.05ne - 0.15q + 0.25Cy> 01 to _6 - 0.02(ms-md) 
(26.07) (-3.33)ma (1.79) (-1.07) 

+ 0.04{ms-md)_1 + 0.04(ms-md)_2 - 0.04 ADPC 
(2. 02) (1. 98) (-l. 07) 

The numbers in parentheses are observed t's. 
The weights fork are: 0.11; 0.18; 0.12; 0 . 21; 0.18; 0.11 · 
The weights for Pvf are: 0 . 32; 0.18; 0.13; 0.08; 0.04. 

The weights for y are: 0.42; 0 . 28; 0.17; 0.09; 0.03; 0.01. 
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under constant returns to scale that coefficient should be 

1. Note that our estimation does not significantly differ 

from that a priori value. 

2) The coefficient of the real wage rate variable 

(weighted average of lags first to sixth) is -0 . 57, with a 

t statistic of -2.57. This implies an elasticity of manu­

facturing output with respect to the variable factors of 

production of 0 . 35, which although a bit low, does not seem 

completely implausible especially of one takes into account 

that in Argentina the possibility of firing workers is 

rather limited. 

3) The coefficient of real bank credit to manufactur-

ing firms is very small (0.01) but still significant with a 

t statistic of 2.90. 

4) The variance of expected inflation came out with 

the expected sign, but the t statistic is realtively low 

(-1 . 36). We decided to keep that variable in the estimated 

equation because in all preliminary regressions we found 

its coefficient to be almost insensitive to inclusion and 

exclusion of other variables, and, on several occasions, 

it had a higher t statistic. 

5) The sum of the coefficients for the monetary 

disequilibrium variable was estimated at 0.21 with a t 

statistic of 3.13. The estimated coefficient for monetary 

disequilibrium in the current quarter is 0.12 with a t 

statistic of 3.40; for the first lag, the coefficient is 

0.07 with a t statistic 2.40; and for the second lag, the 
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the coefficient is 0.02 with t statistic 1.38. 

In relation to the aggregate demand equation, the 

main results are the following: 

6) The estimated coefficit .. "'t for expected inflation 

is 1.05 with a t statistic of 26.07. It is not possible to 

reject the hypothesis of its being equal to 1 that is implied in 

the price-adjustment scheme specified in equation (2) of 

Table 2. 

7) The coefficient of current quarter production (9a) 

is -0.15 with a t statistic of -3.33, and that of permanent 

income is 0.25 with at statistic of 1 . 79. This implies a 

long-run elasticity of the demand for manufactures with re­

spect to permanent income of 1.67. 

B) The sum of the coefficients for the monetary 

disequilibrium variable is 0.06 with a t statistic of 1.45. 

Therefore, it is not significantly different from zero at 

the 5 percent level. Individually considered, the coeffi­

cient of the monetary disequilibrium in the same quarter is 

completely insignificant (and negative) but the coefficients 

become positive and more significant for the first and 

second lags. Further lags proved to be totally insignifi-

cant. 

The overall performance of the model is fairly 

satisfactory. The R2 of the aggregate supply function is 

0.931 with a standard error of 0.025 and a Durbin-Watson 

statistic of 2.17. For the aggregate demand function the 

R2 is 0.944 with a standard error of 0.031 and a Durbin-

1 
i 
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Watson statistic of 2.14. Note that while the reduced form 

equation (19) predicted inflation with a standard error 

of 0.037, the structural system permits a reduction of the 

standard error for the same var~~ble to 0.031. 

Implications for our theory 

Regarding the monetary influence of our aggregate 

supply, our main thesis is confirmed by the statistical 

results. Not only are the coefficients of the monetary 

disequilibrium variable in the supply equation statistically 

significant, but if this variable is omitted, the sign of 

the real wage rate variable reverses and its coefficient 

becomes insignificant. In other words, it is only after 

introducing the monetary disequilibrium variable that the 

supply equation comes close to resembling the conventional 

short-run supply of the theory of the firm. 

Monetary influences on the demand equation are weaker, 

but in relation to this point it is necessary to remember 

that the expected inflation already accounts for the effects 

of monetary expansion, especially of that expansion which 

took place one and more quarters earlier. 

The demand side effect o'f monetary disequilibrium is 

insignificant within the initial quarter, while the supply 

side effect is strong. This means that the first effect 

of monetary contraction is to depress manufacturing output, 
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which in turn increases the rate of inflation within the 

same quarter. In other words, "stagflation" is the initial 

effect of monetary restriction on the market for manufac-

turing corrunodities . Setting aside the effects of this 

initial acceleration of inflation on factor price inflation 

over the next quarters, the direct supply-side effect will 

still be strong one quarter ahe.ad and will tend to peter out 

from there on. The deflationary demand-side effects begin 

to operate with a lag of one-quarter; and, taking into con­

sideration the role that such effects play in the regression 

used for generating expected inflation, they increase in 

importance from there on. 

Implications in relation to other authors' views 

In Chapter I , we described other authors' views about 

the supply-side effects of credit restriction. We saw that 

most of them regarded bank credit to the private sector (or 

to the sector relevant for their analysis) as an argument of 

the production function . (This is true in particular of the 

work of Almonacid and Pastore, and McKinnon.) In terms of 

the specification of aggregate supply, that means that the 

log of real bank credit should be the relevant financial 

variable used as explanatory variable . We entered such a 

variable in (4) and (6) together with our monetary disequili­

brium variable. Therefore, our results enable us to tell 

4 # $ WWWWJRA ~ 



I 
1 

I 
~ 

I 
} 

&$J[$:C~ 

-
.-261-

something about the views of the authors. Note that the 

real bank credit variable for the current quarter had a 

statistically significant coefficient in (24) and (26), 

but its lagged values were insignificant. This means 

that we may not reject the hypothesis that real bank credit 

helps to explain aggregate supply. But note that the co­

efficient of real bank credit is less than one tenth that of 

the measure of monetary disequilibrium, even when the order 

17' of magnitude of both variables is approximately the same . 

This means that the overall liquidity situation of the economy 

is a much more important determinant of supply than the speci­

fic amount of bank credit received by manufacturing industry. 

Other authors, particularly in the United States, have 

argued that real cash balances is an argument of the produc-

tion function because they render "commercial services". 

They have not suggested that this fact could play a relevant 

role in the course of stabilization plans, but the point has 

been made mainly in the context of the "optimum quantity of 

money .. discussion. Our money disequilibrium variable is, 

for all practical purposes, almost colinear with the amount 

of real cash balances. Therefore, without having observations 

17 1 
Note that the real bank credit variable that enters in 
(24) and (26) is the percentage change in nominal bank 
credit to manufacturing industry, minus the percentage 
change in the price of the variable factors of production. 
The monetary disequilibrium variable is, practically speak­
ing, the percentage change in nominal money supply minus 
the percentage change in expected expenditure . 
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on the relevant real interest rate, there is no way to discrimi-

nate between the specification of those authors and our own 

specification presented in Chapter II. Evaluating the rela-

tive merits of either becomes c~e of those questions that 

can be answered only by comparing the quality of the respect- . 

ive theoretical underpinnings rather than by looking at the 

statistical results. 

Sensitivity to the exogeneity assumptions 

The estimates reported in Table 5.11 may be affected 

by a simultaneity bias if some of the variables that have 

been assumed to be exogenous are actually correlated with 

the stochastic error of the aggregate demand and supply 

equations. As we have noted in section C of this chapter18 

this may be the case for the factor prices and the money 

supply. 

Factor price in the current quarter enter in the 

aggregate demand equation via expected inflation. In the 

aggregate supply function they do not enter as argument 

because in going from (24) to (26) the •real wage• rate 

variable for the current quarter was dropped; but one 

could argue that the lack of significance of the latter 

in (24) is in fact due to a simultaneity bias. Therefore, 

it is convenient to analyse the possible effects of 

eliminating the assumption of exogenous factor prices on 

the estimate for both the aggregate demand and the aggre­

lS See page 202. 
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gate supply equations. Even if factor prices responded 

within the current quarter to the actual rate of inflation 

or to the rate of real growth, Instrumental Variables 

estimators are still consistent ; f the instruments used 

are uncorrelated with the random errors of the equations. 

In Table 5.12 we compare our previous FIML estimates of 

Table 5.11 with Instrumental Variables estimates. We used 

as instruments: four-lagged values of the rate of infla­

tion n and of the rate of growth of nominal wages; two-

lagged values of the rates of growth of the other three 

factor prices (prices of agricultural goods, imports and 

services), and four-lagged rates of growth of the real 

output of manufacturing industry. All of them may be 

though of as arguments of reduced-form equations for each 

one of the factor prices. Being lagged values, they must 

be uncorrelated with the random shocks of the current 

quarter. Note that the FIML and Instrumental variables 

estimates reported in Table 5.12 are very close. This 

means that our estimates of T~ble 5.11 must not be affected 

by any significant simultaneity problem originated in the 

behavior of factor prices. It is also possible to get 

some insight about the possible simultaneity bias that 

results from assuming that the money supply is endogenous. 

Suppose that a random shock occurred that increased the 

rate of inflation during the current quarter, and that 

the monetary authority responded in accomodating fashion 

(probably a realistic case for Argentina at several points 



.,, 
r' im 

Ii, 

··~ 1

11' ,l' 
~! .,•)1(1!'' 
I ',· 11«·~~ 

--·ze---,. -.-......- ....... -------~------------............. ------- - ......,.._....._. _ _...,..__ __ ~~...._. • o ........ ..,. _ _. ___ _,...,, ...,.._...,_...._.-~-"""""'.,..,,. __ 

~------------------------------) 
Aggregate 
Supply 

FIML 

IV 

Aggregate 
Demand 

FIML 

IV 

(k) 
-4 to 
-10 

1.07 
(6.86) 

1.10 
(6.46) 

1.03 
(24. 32) 

1.04 

(24. 47) 

Table 5.12 

p -P vt ma 

0.04 
(0.46) 

0.12 

(1. 38) 

-0.20 
(-3.21) 

-0.18 

(-3.05) 

Instrumental Variable Estimates of Ag:g:reg:ate 
Demand and Supply 

(Pvt'- Pma) (b -P t) c v 
nr.:2 

"Tr ms-md ms-md -1 (ms-md)_2 
R2 S. E. 

-1 to -7 

-0. 54 0.01 -0.99 0.13 0.01 0.02 0.931 0.025 
c_.2.41> (2.91) (-1.44) (3.45) (2.37) (1.10) 

-0.50 0.01 -1.16 0.12 o.o6 0.02 0. 933 0.025 
(-2.02) (2.52) (-1.55) (3. 30) (2. 30) (0.89) 

R2 y ms-md (ms-md)_1 (ms-md)_2 DPC S.E. 
-1 to -6 

0.12 

(0.15 ) 

0.07 
(0.13) 

0.28 
(1.87) 

0. 21 

(1.75) 

-0.01 0. 03 
(-1.02) (1.98) 

-0. 01 0. 02 

(-0.04) (1.67) 

0. 02 
(1.46) 

0.02 

(1.91) 

-0.04 0.944 0.031 
(-1. 62 ) 

- 0.04 0.944 0.031 

(-1.40) 
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throughout our sample period) . That kind of Central Bank 

behavior would create a positive covariance between the 

random error in the aggregate demand equation, on the one 

hand, and the money supply, on ~he other . This would bias 

upwards our estimates of the coefficient of the monetary 

disequilibrium variable in the aggregate-demand equation, 

making for effects of monetary disequilibrium on the demand-

side that a.&:e weaker than those estimated in ( 27) • Suppose 

further that the Monetary Authority reacted to a random 

shock that tended to diminish real output by trying to 

shorten the fall through a compensatory expansion of money 

supply (more often than not, this is the realistic possi­

bility for Argentina19). Such behavior would register in 

the form of a negative covariance between the random shock 

of aggregate supply and the money supply. That in turn 

would bias downward the estimates of the monetary disequili­

brium variable in equation (26). In other words, the supply­

side effects of monetary disequilibrium would be underesti• 

mated by the results reported in Table s.11. Summing up, 

the kind of simultaneity bias that might arise from money 

supply being endogenous would reinforce, rather than weaken, 

our substantive findins. For this reason, we conclude that 

our main results are acceptably robust with respect to the 

possibility that the main arguments of the structural 

equations may be endogenous. 
19 See the description of monetary policy in Section C, 

Chapter I, and the correlation coefficient for money 
supply of real output for the current quarter reported 
in Graph S .1. 
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H. Policy Implications 

It :is more or less evident \.l·1at with the money supply 

growing say, at 30 percent per year, there will be persistent 

in·flation of around 25 percent a year. It is also more or 

less clear that if some day the state of persistent inflation 

is successfully eliminated, the monetary expansion necessary 

to preserve price stability will have to average the expan­

sion of real GNP. But for an economy in a state of persis­

tent inflation neither of these two propositions is useful. 

What is needed is a way, socially permissible, of moving from 

one state to the other. 

The perverse stagf lationary effects that we have showed 

to be the initial result of stabilization plans based on 

monetary restrictions greatly reduce the social acceptability 

of such plans. During the period in which real growth is 

falling and inflation continues at its previous rate or even 

accelerates, the government faces strong pressures against 

the restrictive policy and must give it up before the 

(presumably positive) "second run effects" begin to flourish. 

That governments behave this way is not surprising in a 

"pluralistic-conflict-society" in which, as Mallon and 

Sourrouille put it, "the feasibility of economic measures 

is largely determined by the need of regimes to mobilize 
20 and retain shifting coalition support." 

20 See Mal·lon and Sourrouille [197 5 ] preface. 
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Numerous reasons have been advanced to explain why 

workers oppose monetarist stabilization policies; they 

usually refer to trade union attempts to maintain excess­

ive levels of real wages. Our ~nalysis shows that even 

with real wages at their full-employment, steady-state 

equilibrium levels, a stabilization plan based on monetary 

restriction must, to be successful, improve capital returns 

at least temporarily and deteriorate the real wage rate. In 

other words, even if the inflationary economy is in a full­

employment steady-state equilibrium path and the real wage 

rate and the real interest rate are at the "right• levels, 

the path to a non-inflationary state requires a redistri­

bution of income against wage earners. This bias in the 

distributionofthe burden of stabilization efforts inherent 

to monetarist stabilization policies, greatly reduces their 

political feasibility. 

The weight of these disadvantages of stabilization 

policies based on monetary restrictions is closely related 

to the duration of the perverse effects analysed in this 

paper. If the stagflationary effects persist only for one 

or two quarters, it- would be easy to argue that the benefits 

of eliminating inflation will more than compensate for the 

social costs incurred during t1'.e transition period. But if 

the perverse effects persist for one or more years, the 

judgment becomes more difficult. Unfortunately, our analy­

sys does not formally answer this crucial quandry. We have 

found that the supply-side effects of monetary restriction 
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in a given quarter are strong within the same quarter and 

also during the next one, but the effects seem to vanish 

after that. This does not mean that inflation will begin 

to decelerate and output to rec.;;,rer two quarters after the 

stabilization policy has been inaugurated. It all depends 

on the response of factor prices (a) to the initial accelera-

tion of inflation, and (b) to the fall in real output. 

Apparently, in the case of Argenina, it is easier for accel­

erated inflation to result in increased factor prices than 

for a fall in output to translate into factor price reduc­

tions. Thus, in the second quarter the rate of monetary ex­

pansion will again fall short from the rate of growth of 

money demand, and this additional monetary restriction will 

replicate the effects of that of the initial quarter. The 

same will happen with monetary restriction in the third 

quarter, and so on . By this process, the perverse stagfla­

tionary effects may continue for several quarters . 

In trying to find a way out of the dilemma posed by 

the perverse effects of monetarist stabilization policy, 

the possibility that naturally arises is that of controlling 

the rate of growth of factor prices. In turn this means 

control of the rate of devaluation (which larely determines 

the rate of growth of agriculture prices and import prices), 

the rate of change of prices for services such as transpor­

tation, electricity, and gas (which in fact are produced, or 

at least priced by the government), and the rate of change 

c 
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of nominal wages . According to the discussion of the preced­

ing sections it is mainly the behavior of these prices that 

charts the course of expected inflation . On the other hand, 

cuts in the rate of growth of ~~ney supply produce the per­

verse effects here described only to the extent that there 

is no simultaneous decrease in the growth of money demand, 

which in turn largely depends on expected inflation. 

A set of policies which includes compulsive decreases 

in the rates of growth of factor prices together with 

accomodating decreases in money supply will obviously di­

minish the risk of stagflationary effects. Still, the solu­

tion is not as easy as it soWlds because (a) expected infla­

tion will not automatically fall in the same proportion as 

the rate of growth of factor prices due to the influence of 

padt rates of inflation and monetary expansion, and (b) the 

government may find that it is easier to cut the rate of 

growth of prices for certain factors than for others. In 

letting these considerations influence its decisions, the 

government may create serious distortions in relative 

prices. Moral suasion, guidelines, and even direct price 

controls of manufacturing prices may be necessary comple­

ments to the control of factor prices and money supply. 

Consistency of the whole set of these measures in order to 

avoid undesired changes in relative prices and over- or 

under-expansion of money supply will be crucial for the 

success of the stabilizatio~ plan. 

- ~ 



i 
t 

1'"270-

Coordinating monetary policy with pricing and income 

policies is no simple task. One way of ensuring that mone-

tary policy is accomodating is by trying to keep the ~ 

rate of interest at its long-ru.~ equilibrium level. The 

practical way for the Monetary Authority to do this would 

-be to issue an indexed bond with real return f and to keep 

its market value growing exactly at the pace of price infla­

tion. The Monetary Authority can do this by supplying any 

amount of bonds demanded by the public at that price. With 

reasonably efficient financial markets, the nominal rate 

¥ §!! 4 

fo interest will be equal to e plus the economy-wide expec­

ted rate of inflation. Interesting enough, interest rates 

will behave exactly the same as in a monetarist rational­

expectations world, but in the course of reaching this re­

sult the policymaker will have lost his basic anti- inflation­

ary instrument: money supply will become completely 

endogenous : 

Having done this, monet ary policy is busy enough try-

inq to keep at its long- run equilibrium level. Wage-

.price controls and/or quidelines have to be used to try 

to reduce inflationary expectations, otherwise the rate of 

inflation will perpetuate itself around its initial level. 

The ;interesting aspects of combining wage- price controls 

and/or quidelines with a monetary policy based on a fixed 

real rate of interst is that, should the former be success-

ful in reducing inflationary expectations, money supply will 

automatically be acconunodating . In other words, such a 

4 Lr;- ¥LJ:-::PS¥W~ 2¥ • !?4?:.. C: W!l§W 
- p • = 
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combination of policy instruments deliberately avoids the 

kind of inconsistent monetary policies that have been ob­

served in periods of price controls (for example, a large 

monet~ry expansion devised to keep an artif ically low nomi­

nal interest rate). 

Once the economy has reached a rate of inflation 

(actual and expected) that is considered tolerable and 

suitable to be maintained as a ceiling, the adequate mix 

of policy instruments will probably be different. It does 

not seem practical to base the maintenance of the ceiling 

upon permanent wage and price controls. On the other hand, 

a fixed real interest rate may not be appropriate for longer 

periods . The economy will surely be affected by real shocks 

and the real rate of interest will have to be variable if 

the burden of adjustment is to be shared by workers and 

capital owners . Once the economy .is on a non-inflationary 

path, a more active monetary policy oriented to preserve 

stability is called for. 

Managing price controls so as to maintain relative 

prices reasonably close to their long- run equilibrium 

levels is probably a more difficult task than that of 

achieving an accomodating monetary policy. The economic 

history of Argentina is full of examples of short-run 

decerl ation of inflation based on the expedient measure of 

allowing some crucial relative price to deteriorate ex­

tremely. Invariably, such experiences ended in a revival 

•*'45• •••. ... ,·-
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of inflation originating in the real effects of that distor­

ti"on. Extremely low agricultural prices end up producing 

falls in supply and the consequent balance of payments 

crises. Overvaluation of the c .'-rrency depresses exports, 

expands imports and induces outflow of foreign capital . 

The natural outcome is , again, a balance of payments crisis. 

Below- cost pricing of public services gives rise to ircreas-

ing deficits (usually financed by excessive monetary expan­

sion) with the consequent inflationary effects after some 

time. Excessively low real wages create social tensions 

which end up defeating governments and producing radical 

changes in· policies. So far, each one of these •extremist• 

incomes policies has been applied for a while, creating con­

ditions for its replacement by another "extremist" policy, 

and so on. The ability of the government to apply income 

policies compatible with overall equilibrium has yet to be 

proved. 

The analysis of this paper, however, suggests that 
)ti 

achieving such a difficult combination of price-management 

and monetary policy may be the only way out of the perverse 

stagf lationary marsh in which stabilization plans are 

usually mired in their initial stages. 

--~ 
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APPENDIX 

A note on McKinnon's book: Money and Capital 

in Economic Development. 

In the introduction to his book, Ronald McKinnon 

characterizes his discussion as a monetary model alternative 

to both "short-run Keynesian theory or the long-run monetary 

growth models now in vogue." Next, he asserts that the 

basic assumptions of his model "are better suited to 

explaining the relationship between monetary processes and 

capital accumulation in the underdeveloped world" (pa9. 3). 

The basic message of his analysis is that the rates of in­

terest paid on bank deposits and charged on bank loans 

should be drastically increased. In his words, "optimal 

real rates of interest on deposits and loans, for which 

capital-scarce economies should strive, are surprisingly 

high." This strategy is seen on the one hand as the key 

to rapid growth, and, on the other hand, as a way of 

stabilizing an economy without losses of real output. 

There are two main analytical novelties in his 

analysis. The first is a demand for "money" which is 

positively related to both the real return on holding money 

(which is computed as the difference between the average 

interest rate paid on money holdings and the expected 

rate of inflation) and the average real return on physical 

• 
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capital. This "complementarity" between "money" and physical 

capital is used to demonstrate that an increase in the real 

return on money holding will raise the demand for money and 

will raise investment in physic~1 capital. As a result, the 

rate of growth of the economy will be higher. 

The second analytical novelty is the strict dependence 

in the short run of aggregate supply of commodities with 

respect to the amount of rea.:l bank credit to firms. The 

increase in the real return on money holdings would increase 

the demand for "money" and decrease the demand for commo­

dities. Therefore, relying on such a property in devising 

a strategy for stabilization purposes, instead of curbing 

the expansion of money supply, has the advantage that real 

bank credit to producers will still be abundant and supply 

of commodities will not be curtailed. The dependence of 

aggregate supply upon real bank credit is also a reason for 

expecting a more rapid growth during the period along which 

the demand for money rises as a consequence of the increased 

real rate of interest. 

The comparison of McKinnon's analysis and conclusions 

with those of conventional monetary theory, as well as the 

evaluation of the farmer's adequacy to the reality of 

semi-industrialized economies to which that author refers, 

is made difficult by the use of unusual terminology and 

certain ambiguities in assumptions which play a fundamental 

role in his analysis. The purpose of this note is to help 

in clarifying these aspects. 
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The first difficulty relates to McKinnon's definition 

of money and the menu of assets that he considers in his 

formal analysis. He refers to "money" as including currency, 

and all kinds of bank deposits. It is conceivable to ima-

gine banks paying an interest rate even on demand deposits, 

but how could interest be paid on currency holding? There­

fore, to be able to make "money" a stable function of its 

real return, currency should be excluded from it. Neither 

should Demand Deposits be included if they do not bear 

interest, as is usually the case. Therefore, McKinnon's 

demand for "money" could be better named •demand for in­

terest bearing bank deposits." This being the case, the 

proposition •the demand for interest-bearing bank deposits 

can be increased by increasing the interest rate paid on 

them" would be more easily understood than McKinnon's not 

quite equivalent proposition ("the demand for money can be 

raised by raising interest rates•). 

Next, McKinnon considers that people hold either "money• 

or physical assets. This means that if any other kind of 

financial asset or claim exists in an actual economy (such 

as bills of exchange, I.O.U.'s, receivables, etc.) they 

are either included within the concept of "money,• or 

left out of the analysis. It is fair to say that, although 

in describing the actual economies he recognizes the existence 

of loan markets(or at least of individual lenders) outside 

the banking system (see, v.g., page 71), in his formal 
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analysis he assumes them away. This assumption is not at 

all innocuous. If non-bank sources of credit for firms do 

exist and practially all firms use them (as seems to be 

the case in the actual economiE:: .~ McKinnon has in mind) , 

then this fact by itself demonstrates that actual rates of 

return on the assets invested in firms are at least as 

high as the effective interest rate charged by the non-bank 

lenders. This being the case, the interest rate charged 

on rationed bank loans will not play the fundamental role 

that McKinnon assigns to it as setting a minimum floor 

to the level of rates of return on real assets held by 

firms. McKinnon's argument about the lack of uniformity of 

the marginal rates of return on real assets will still be 

warranted because it is likely that non-bank rates differ 

greatly due to the segmentation of those non-institutional 

markets. But the argument that many resources are invested 

in assets with a very low (or even negative) marginal rate 

of return reduces its force. Of course we concede that 

some households may be investing in physical assets with 

very low returns because they do not have available the 

alternative of buying financial assets with a reasonable 

return. Yet in the economies McKinnon has in mind, house-

holds that are not linked to firms usually have low incomes 

and cannot save much at any rate . 

The existence of important non-bank sources of credit 

for firms, even when coming from segmented markets, does 
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damage also to McKinnon's assumption about a close relation-

ship between supply of conunodities and bank credit received 

by the firm. If the change in bank credit reflects merely 

a shift between bank and non-b~~k market for loans, the 

effect on production will be much smaller than if that 

change reflects an absolute decrease of total credit (bank 

a.nd non-bank) in the economy. Moreover, if credit in non-

bank markets is rationed by interest rates (as it probably 

is), then it will be those rates (and not the quantity of 

credit) that will be related in a stable fashion to produc­

tion and supply of commodities. 

McKinnon's argument about the "complementarity" between 

"money" (interest bearing bank deposits) and physical 

capital also deserves some comments. Part of the argument 

is that an increase in the demand for "money" (produced by 

higher interest rates paid on it) would increase the. average 

rate of return on physical assets because some investments 

with low rate of return will not be undertaken and there 

will be more credit available for investments with high 

rates of return. Rather than a stable functional relation-

ship between money demand and real return on physical 

assets, this is a description of a process of reallocation 

of resources that presumably would be put in operation by 

the increase in bank rates. The second part of the argu­

ment is that "invested-oriented" firms will have higher 

transactions demand for money due to the "greater lag be-
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tween income and disbursements associated with 'lumpiness' 

in investment" (page 58). Therefore a higher ratio of 

investment to income, derived from an exogenous increase 

in the real return on physical ~ssets, will increase the 

demand for "money. " The substitution between "money" and 

physical capital as alternative ways of allocating wealth 

is considered by McKinnon to be unimportant, at least, 

up to a point of very high rates of return on "money." 

McKinnon uses this "complementarity" between "money• 

and real assets in order to argue t.hat rising interest 

rates (and the demand for money) would raise investment in 

fixed capital because it will make investment opportunities 

possible that previously found no external sources of f inan­

cing. He seems to argue that the scarcity of external 

sources of debt financing, rather than the availability of 

equity capital, is keeping the rate of investment below 

its potential level. Empirical evidence suggests that the 

latter is still a more important restraint and that the 

leverage ratio of firms ~ at least in some of the economies 

that McKinnon analyses ~ is already much higher than in 

* developed, price-stable economies. If this is so, 

McKinnon's argument for explaining how higher interest 

rates would increase investment loses its force. 

His main policy recommendation is to increase interest rates 

on bank deposits and bank loans. To the extent that the rise 

* See Chapter I, Section B. 
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in bank deposits' interest rates (that McKinnon recommends) 

means the elimination of relaxation of maximum interest 

rates provisions that prevented the banks from paying the 

market clearing rate, one can ~xpect that there will be 

imporvements in the allocation of resources. Clearing 

market interest rates will promote a higher degree of 

financial intermediation and stronger forces toward the 

equalization of the marginal rates of return in different 

economic activities. Such a measure may also induce an in­

. crease in total savings, because some households discour-

aged by the artificially low interest rates paid· on 

bank deposits may have been consuming more than they would 

have in a free market interest rate situation. And, in 

addition, there is also the possible allocative gain 

associated with a larger use of real cash balances in 

transactions (the optimum quantity of money argument). But 

all of these are once-and-for-all allocation improvements 

that should be welcome, but that have very little to do 

with stabilization policy because one cannot expect that 

the effects will occur very soon after the elimination of 

the interest rates limitations on bank deposits and loans. 

Moreover, big gains in terms of resource allocation 

would require the rebuilding of ~ or creation of ~ 

active capital markets (for long-term bonds and equities) 

which experience shows to be a ve··y slow process. And, in 

any case, such a set of policy recommendations can be easily 
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drawn from a very conventional resource allocation 

kind of analysis. The whole story of complementarity 

between "money" and physical assets, and the introduction 

of bank credit in the production function is unnecessary. 

It is for this reason that we think that McKinnon's 

proposition must be interpreted in a much more strict 

and literal way. He thinks that the availability of real 

bank credit (apparently at whatever interest rate) is one 

of the crucial determinants of production; and, therefore, 

whatever the policy-maker can do to increase that availa­

bility (including the enforcement of an interest rate 

higher than that which would otherwise be dictated by a 

free market of loans), will help to increase output and, 

consequently, reduce inflation. The questions which 

naturally arise are the following: Once the interest rate 

is a market clearing rate, are i~creasing interest rates 

and reducing money supply really two different alterna-

tive policy choices? Once the interest rate becomes a 

clearing market rate, won't the interest rate (rather than 

the availability of real bank credit) be the financial piece 

of information that firms will consider in deciding how 

much to produce? In such a situation, wouldn't very 

high interest rates induce a reduction of production and 

the~efore jeopardize the stabilization plan? 

We have posed these questions because we think they 

show that this whole story of financial influences through 

the supply side of the commodity markets is still a largely 
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unsettled issue in spite of McKinnon's claim of having 

made it an alternative theory of money and growth . 

.... _...._ -
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