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SOME FURTHER EVIDENCE

ON THEPOLICY INEFFECTIVENESS
PROPOSITION*

B.BHASKARA RAO

1.INTRODUCTION

The pioneering and influential papers by Barro (1977,
1978, 1981) have induced a number of empirical and theo-
retical investigations into the new classical model and the
policy ineffectiveness proposition (PIP hereafter). While
in several empirical works PIP was found to be valid, an
equally large number works raised doubts on the ability
of the new classical model to explain the business cycle
and the relevance of PIP; for a survey of this literature
see Attfield, Demery and Duck (1985), Shaw (1987), Fis-
cher (1988), Hoover (1983), McCallum (1989) and Mankiw
(1990). The main thrust of the criticisms of the new clas-
sical model and PIP was directed at two of its key as-
sumptions. Buiter (1981), for example, showed that if the
 price level does not fully adjust to clear the market within
the unit time period, fully anticipated policies do affect

* The research contained in this paper is financed by a grant from
the Faculty of Commerce and Economics, University of New South
Wales and it is completed during my study leave at the University
of Sydney. I am grateful to the members of the Department of Eco-
nomics, University of Sydney, for their warm hospitality and Dr Jef-

frey Sheen for very constructive criticisms.
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the real variables. Various other eritiques found 1t difficult
to belleve that a lack of information abous current nomli-
nal variables, particulatly the price level, can be the main
source of the business cycle. -
Empirical works, crtical of the new classical model,
have used various methodological approaches. .In Carnf;
and Lombra (1983) and Mishkin (1983) alternative sets o
data and for more general lag structures wete used to show
that unanticipated changes in money supply play‘only a
amall role in explaining deviations of outp.ut from 1ts_nat-
ural level. Gordon (1982) showed that price level adjust-
ments in the U.S.A. are very sluggish. Alogoskoufis and
Pissarides (1983), Horne and McDona.ld' (1984) and Ra.o
and Srivastava (1989) have develop ed ?ants of thfa Buiter
model. In these models the new classical assx}mptlon that
the price level is fully flexible and the alternative that Iilnce
adjustment is sluggish are nested hypotheaes.. Th‘ey Ua}v{e
found that price adjustments are very anggmh m UK.
and Australia. Subsequently, Rao and Srivastava (1990)
have developed a disequilibriuin version of .the goodE: nar-
ket model for the UK. and found that. adjustment in the
rate of inflation is sluggish for the perllod 195&--1989& Al;n
interesting aspect of this model is that it has estimated t le
structure of the underlying aggregate demand and. supplzrl
model and found that it is reasonably well 4eterrf11ned. :
contrast, much of the empirical literature in this a:rea.lls
based on the reduced form estimation methods. Final g,
Pesaran (1982, 1988) has used various non-nested hyp?t (—l
esis tests to reject the new classical model for the Unite

States.
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In this paper we shall extend Pesaran’s non—nested hy-
pothesis tests to evaluate the new classical and Keynesian
models. Pesara.}'l (1982) has used the Barro (1977) money
forecasting and unemployment equations but the money
forecasting equation was slightly modified. Subsequently
Rush and Waldo (1983} have criticised Pesaran for ignor-
ing the effects of the end of World War II in his money
forecasting equation. When this effect was taken into ac-
count, the new classical model conclusively rejected the
Keynesian model. In his reply Pesaran (1988) also took
into account the effects of the end of the war in his Key-
nesian uremployment equation. With this modification he

showed that the Keynesian model conclusively rejected the
new classical model.

Even though the Pesaran-Rush—-Waldo controversy is
valuable, it has left an important gap. It is well-known
that Barro (1978, 1981) has also estimated the new classical
versions of the output and price equations to demonstrate
the validity of PIP. But neither of these equations received
attention in the aforesaid work based on the non—nested hy-
pothesis tests. Therefore, in this paper, we shall examine
the validity of PIP, utilising the new classical and Keyne-
sian output equations. We have, however, ignored the price
equation because it is hard to agree on what should be the
specification of the Keynesian version. A variety of price
determination processes can be added to the Keynesian IS
LM model. In contrast, the reduced form output equation

of the IS-I.M model is widely accepted as the Keynesian
cutput equation.

It is worth anticipating the main conclusions of this
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paper. Our results show that the Keynesian output equa-
tion conclusively rejects the new classical equation for the

period 1946-1985 as well as for the extended period of
1046-1989. Furthermore, these conclusions hold whether
or not the Pesaran-Rush-Waldo modifications to the orig-

inal Barro money forecasting equation are made.

2.0UTPUT EQUATIONS

Our specification of the new classical output equation is
based on Barro (1981) which updated Barro (1977, 1978).
Barro estimated this equation both in the level as well as
in the first difference form. The specifications used by him

ale

lag(Y;) = dag e GIDM.R-‘ + ﬂ;DMR{_l + GgIOQ(G()

+ agt + e (1)
Alog(Yy) = by + 1 ADMPER + by ADMBR, 4
+ by Alog{Gy) -+ €2 (2)

where Y is real GNP, DMR are the residuals of the money
forecasting equation, G is real government expenditure, t is
time and ¢, and e, are disturbances with the usual classical
properties. DMR are obtained by Barro as the re-sidua.ls of
the following first stage money forecaslting equation

Alog(M) = oo + ay Dog{Mi_1) + azilog(M;_») + aa FEDV,
+ aq,UNg._l + e (3)

Rao 5

In the above equation M, is money supply (M,), FEDV is
the deviation of the log of the real federal expenditure from
the log of its trend value, UN is a measure of unemploy-
ment given by log{//(1 — U)] where U is the unemployment
rate and e, is the disturbance term. The definitions of the
variables and sources of data are as in Barro (1981) and
Pesaran (1982).

Even though either of these output equations can be
combined with the money forecasting equation to test PIP,
it should be noted that Nelson and Plosser (1982) have
shown that a wide range of historical time series for the
1.5, economy can be characterised as random walks with
drift. Therefore, to minimise the possibility of spurious
correlations, as well as to conserve space;, we shall report
in the text only estimates based on the first difference of
the output equation.’ Barro (1981, p.145) has also given a
similar justification for his first differences output equation,

! See Nelson and Kang (1984) and Dickey, Bell and Miller (1986)
for a justification for estimation with the differenced variables. The
latter point out that the consequences of unnecessary differencing are
far less serious than doing nothing or remaoval of a linear trend. Eeti-
mates of parameters based on differencing are inefficient but unbiased
and consistent.

Furthermore, we were unable to replicate Bamo’s csbimates of
the new classical level of vutput equation. When we estimmated this
equation, as in Barro (1981, pp.140-4), for 19461974 with the resid-
uals from the money forecasting equation for the period 1941-1978,
the coeflicient of log(G,) was insignificant. This might be partly due

to subsequent revisions to the official U.S. data. However, our esti-

mate in the first difference form was broadly in agreement, with those
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on the basis of the results in Plosser and Schwart (19738).

Barro (1981, p.140) also estlmaled an alternative non-
new clossical output equation in which the level of real out-
put s assumed to depend on the current and four lagged
changes in nominal money supply, real government expen-
diture and a trend variable. In comparison to his new clas-
sical output equations, the coefficients of this equation are
poorly determined. As a first approxumation this was in-
terpreted by him as evidence in favour of his new classical
approach. However, we are inclined to treat this equation
as an ad hoc albeit a useful alternative output equation
hut not as the Keynesian outiput equation. As noted ear-
lier, the Keynesian output equation should be derived as
the reduced form output equation of the IS-LM model.
Therefore, in its simplest form, real cutput should depend
on the real and not nominal money supply, real govern-
ment expenditure and other exogenous variables of the 15—
LM model. Some experimentation with data for the period
1946-1985 showed that the following first differences ver-
sion for this equation is satisfactory

Alog(¥y) = fio+ B1Dlog(Mi/ P) + palog(Gi) + SsDUN: + e (4)

wlere I is the price level and ¢, is the disturbance with

the usual classical properties. ;
A variant of the above equation in which the lagged

change in the rate of interest AR,_; is used to replace AUN,

of Barro (1981, p.145) and we could casily replicate various results in
Pesaran (1988).

| Rao T
1s also well determined byt
¥When both variables are inc
became insignliﬁca.nt.

it has a slightly inferior fit.
luded, the coefficient of ar,_,

' The justification for the including Atrp, and for AR

in the o_utput equation is as follows. The | ed int ot
rate variable becomes an £xogenous variableaiigth ]-]I1Sere8t
model, if interest sensitive expenditure il

: 8 respond wi
to changes in the interest rate, f o

The justification for th
unemployment variable ig less well-known. In the light {;'
lf)he developments in the disequilibr i ons
C:pz:rgue:ihthlatbAUN; may be serving as a simple proxy to
ure the labour market spij]
pullover effects on the d

market. Therefore g, should be negative. e
N It should be noted, however, that AUN,; depends on

og(Y,} through the well-known Okun’s law. To overcome

th ] .
e endogenous vanable bias, the predicted values of AN,
are used in our empirical work 2 f

mn economics, it can

3. EMPIRICAL ESTIMATES

. The oLs 'estima..te of the Keynesian and new classical
1941;1; equations, given by (2) and (4), for the periods
¢ 985 and 19461939 are given below in Table 1. T},
ongm_al Barro (1981) specification of the money fore . ti .
equa.t.mn is used to obtain DMR for the new classical (c:)as t
€qualions. e

The DW statistic of the Ke
1946-1985 fell into the inconc]

3
The exogenous variables Alog(Gy) and AR,_, are used as in.

struments, Alog(M;/P;) was found to be insignificant,

yhesian output equation for
usive region. Therefore, this
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equation has been reestimated, after allowing for the first
order serial correlation process in 11s residuals and are given

by (5) in Table 1. However, it should be pointed that the
estimates without this adjustment, are virtually identical
to those reported above. But the coefficient of the govern-
ment expenditure was significant only at a slightly higher
level than the 10% level. The DW statistics of equations (6)
to (8) indicate absence of serial correlation in their residu-
als. ‘

It can be seen from the estimates in Table 1 that the co-
efficients of both the Keynesian output equations are well
determined and significant. While the coefficients of the
new classical equation for 194685 are also well determined
and significant, the coefficients of both money surprise vari-
ables are insignificant in the equation for 1946-1989. The
only significant coefficients in this equation are the inter-
cept and that of Aleg(G,).?

The usual comparison between the summary statistics
of these alternative equations clearly favours the Keyne-
sian equation for the longer sample period. For 1946-1985,
however, both the Keynesian and new classical equations
seem to be equally satisfactory. But, on the basis of the
R*, the Keynesian equation can be said to be marginally

SUperior.

% It should be noted that the ¢ ratios of the coefficients of the
new classical equations are subject to what is known as the ‘gerner-
ated regressor’ problem. In general these t ratios are overestimates.
Therefore, the significance of the new classical equations is sornewhat

averstated.

Rao 9

TABLE 1
ESTIMATES OF THE OUTPUT EQUATIONS
KEYNESIAN NEW CLASSICAL
1946-1985  1946-1939 1946-1985  1946-198¢
(5) (6) (7) (8)
Const. 0.030 0.029 0.026 0.027
(10.67)* (8.02)x (6.47)% (7.08)=
Alog(M/P) 0,202 0.190
{2.81)» (1.67) = «
ADMR, 0.428 0.189
(2.00) (1.09)
ADMR 4 0.346 0.200
(1.68)%= (1.19)
Alog(Gy)  0.039 0.055 0.126 0.121
(1.89)%0n (2.16) {7.69)= (7.46)*
AN, —0.097 -0.027
(3.35)= (2.13)s
R? 0.74 0.67 0.62 0.59
DW 1.98 2.35 2.19 2.15
A -0.27
(1.78) % =

SEE 0.02 0.02 0.03 0.03

Notes
* significant at 5% level. ** significant at 10% level.

ated regressor’ problem. Tn general these ! ratios are overestimates.
Therefore, the significance of the new classical equations is somewhat

overstated.
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thesf:eiifore we draw any firm conclusions, we shall subject
- quat'lons to the non-nesied hypothesis tests. But
prior to this, we should briefly explain the nature of th
.Pesa.ra.nflushuWaldo modifications to the money forec:a:ste
Ing equation, because they seem to underlje the differe .
;I‘lgaf]he conclusions of Pesaran (1982, 1988) and Rush I;Ze;
W dof(1988).. Pesaran (1982) pointed out that the pres-
ce 0 FE'DW in the Bario money forecasting equation im
plies thfat information on PEDV, is available to the age t_
at the time they form an expectation about Alog(M,) ?I‘;u:
t'he Barro equation has the somewhat unrealistic i(n;. lic
tion that agents correctly forecast #EDY;. Pesaran (1%823_
there.:fore, replaced FEDYV, with its expected value i h')]
modified money forecasting equation. This would inm lls
that the residuals in the new money forecasting equa.t;]oir

P
DM R,. can be computed from the residuals of the Barro
equation DMRP aa follows

DMR] = DMRP + &, (0.8DGR,). (9)

. FIn the. above equation &, is the estimated coefficient
EDY; in (2) and DGR, are the residuals from the fol-

lowing government ex i
penditure forecasting e i
saran (1982, p.546) eattion ot

AIOQ(G‘) = 60 + 51 * Alog(Gt,l) + EQUM_] + [T (10)

where ¢; is the disturbance term with the usual properties
Subsequently, Rush and Waldo (1988) argued that Pe:
saran (1982) has ignored the effects of the end of World

Rao 1

War I in the above equation. Therefore, they included a
w ar dummy variable Into equation (10). Since these mod-
ifications have significantly affected the relative merits of
the new classical and Keynesian approaches, we shall use
all the three variants of the money forecasting equation in
our non-nested hypothesis tests. The new classical model
with the Barro money forecasting equation is denoted as
NC1. The models based on the Pesaran and the Rush and
Waldo modifications are denoted as NC2 and NC3 respec-
tively. Bstimates of ay are obtained from our estimates of
the Barro money forecasting equation for the two sample
periods. Data-FIT of Pesaran and Pesaran (1987) has been
used to compute the test statistics and these are given In
Tables 2 and 3 below.!

The first three test statistics are distributed as N ~
(0,1) in the large samples and the fourth one has a F dis-
tribution, with the degrees of freedom in the parentheses.
AIC and SBIC are the Akaike information criterion and the
Schwarz Bayesian information criterion respectively. When
these statistics are positive, the model assumed to be true

under the null hypothesis should be accepted.

4 Tor 1946-1985, estimates of the Keynesian equation without the
serial correlation transformation has beeniused. As pointed out, these
are virtually identical to those in equation (53}). Furthermore, test

procedures with the serial correlation transformation are not available

in Data-FIT.
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TABLE 2
Sample Period 1945-1985

K/NC1  NC1/K  K/NC? NCYK K/NC) NC¥K

N~ test  —1.18 —8.47 —0.65 ~7.00 4.10 —6.94

W —tast -1.12 —5.38 -0.64 -5.82 0.10 —5.76
JA —test  1.38 3.84 —~0.25 4.10 0.99 4.35
F'— test 0.94 T.25 1.82 1025 (.94 T7.25

(2,34) (2,34 (2,34) (2,24) (2,34) (2,34)

Kvs NC1L AIC = 6.03 and SBIC = 65.03
K vs NC2 AIC = 7.40 and SBIC = T7.40

Kvs NC3 AIC = 7.84 and SBIC = 7.84

* K/NC1 means that the Keynesian maodel is tested against the new
classical model NCI, NCI1/K to NC3/K should be interpreted in a

similar manner.

TABLE 3
Sample Period 1946-1989

K/NC1 NCL/K  K/RC2  NCHK K/NC3  NOI/K

N —test 0.33 -4.02 0.48 ~4.41  0.79 —-4.37
W —test 033 ~-3.61 0.49 —396  0.8] —~3.92
JA — test 015 308 —0.48 296 —0.485 185
F - test 007 4.68 013 605 0.5 6.42

(2,38) {2,38) (2,38) (2,38) (2,38) (2,38)
K v NOL AIC = 471 ond SBIC = 477
Kvs NC2 AIC =526 and SBIC =526
K vs NC3 AIC =2 5.56 and SBIC = 556

* See notes for Table 2

Rao 13

It can be seen from the estimated values of these statis-
tics, in Tables 2 and 3, that all of them unequivocally teject
at the 5% level the three versions of the new classical out-
put equation in favour of the Keynesian alternative. Only
the JA statistic for 1946-1989 failed to reject, at the 5%
level but not at the 10% level, the Rush-Waldo version
of the new classical model against the Keynesian model.
Our results thus provide strong support to the Keynesian
output equation. None of the Pesaran-Rush-Waldo madi-
fications could alter our conclusion.

4. CONCLUSIONS

In this paper we have used a widely accepted version of
the Keynesian output equation and evaluated its relative
merits with respect to the Barro new classical output equa-
tion. All the non—nested hypothesis tests unequivocally
rejected the new classical approach against our Keynesian
alternative. Our findings thus lend strong support to Pe-
saran’s (1982, 1988) findings based on an analysis of the
unemployment equations. Together they imply that fully
anticipated changes in money do effect the real variables in
the U.S. economy and therefore the policy ineffectiveness

proposition is invalid.
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