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Monetary Policy and the
Farm/Nonfarm Price Ratio: A
Comparison of Effects in
Alternative Models

NCE 1974, FOLLOWING PUBLICATION of
Schuly's “The Macroeconomics of Agriculture,”
much research effort has been devoted to deter-
mining whether and how monetary policy af-
fects the farm sector. One of the more active
areas of interest has been the question of wheth-
er changes in the money stock affect the farm/
nonfarm product relative price ratio. The reason
for this particular interest, as described by
Tweeten {1980}, is that declines in the relative
price ratio represent a “cost-price squeeze” for
farmers; thus, he suggests, if contractionary
monetary policy causes farm prices to adjust
downward more quickly than farm input prices,
farm income will decline as well, Penson and
Gardner (1988), surveying the relevant literature,
conclude that the agricultural sector has borne
the brunt of adjustment costs whenever slower
money growth has occurred.

These conclusions received considerahble atten-
tion in policy discussions during the mid-1980s
when real farm incomes, exports and asset values
were falling sharply. As those discussions inten.
sified, additional research reported that the
quantitative effect of monetary actions on rela-
tive farm prices was not only large but persis-
tent, if not permanent.

Among recent studijes, Devadoss and Meyers
(1987), for example, report that negative money
supply shocks . . . “harm farmers because farm
product prices decrease relatively more than
nonfarm product prices” (p. 842). Many other
studies found similar results.?

in sum, the notion that contractionary mone-
tary policy affects agricultural prices and in-
come differently than comparable measures in
the nonfarm sector has become one of the

1Chambers (1984); Starleaf, Meyers and Womack (1985);
Falk, Devadoss and Meyers {1986); Taylor and Spriggs
(1989); and Tegene (1990} found similar results. Doo Bong
Han, Jansen and Penson (1990} reaffirm the significance
of this linkage by reporting that the conditional means and
variances of agricultural prices are more closely refated to

the conditional means and variances of M1 than those of
industrial prices. Orden (1986a}, Lapp {1990), Gardner
{1881} and Grennes and lL.app (1986), in contrast, did not
find the relative price of farm products to be related 1o
nominal macroeccnomic variables.
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stylized facts” of agricultural economics.?
Because neoclassical theory implies that changes
in money growth have no real consequences in
the long run, however, the large and sometimes
permanent effects of monetary actions on
agricultural prices reported in the literature
seem to present an anomaly. Recent episodes,
moreover, seem to run counter to the view that
contractionary monetary policy selectively hurts
farmers. First, real farm income rose during the
late 1980s, a period some analysts would charac-
terize as one of substantial monetary comtrac-
tion.® Second, although the dollar’s decline since
early 1985 would help expand U.S. farm ex-
ports, all other things the same, the exchange
rate depreciation has occurred at an odd time:
when monetary policy has been contractionary
and federal budget deficits have been expanding.
Although the conventional wisdom links both
factors to lower farm sector prices and income,
this result is supposed to be transmitted through
a rising value of the dollar.*

This article reviews the previous literature
linking monetary actions to the relative price of
farm products and attempts to reconcile the
conflicting theoretical and empirical approaches
that have been applied to this issue. Because
previous studies derive their empirical models
from a variety of generally noncomparable theo-
retical models, this paper highlights cases in
which the direction or significance of a particu-
lar variable’s impact differs across models. By
estimating each model with the same data and
testing each model’s implications directly, we
can better assess monetary policy’s effects on
relative farm prices and the agricultural sector,

A BEVIEW OF THE LITEBATURE

Table 1 lists the important features of studies
that examined the effects of monetary actions
on the farm/Mmonfarm relative price ratio. The
most common measure of farm prices used in
these studies is the index of prices received by
farmers. The relative price issue is typically in-

vestigated by dividing this index by another in-
dex of either the aggregate price level or the
prices of some commadity bundle composed of
nonfarm products; in some instances, farm and
nonfarm nominal price indexes have been re-
gressed on a monetary measure individually to
identify different speeds of adjustment and
thereby infer the net impact of changes in mon-
ey growth on the selected relative price ratio.
M1 has been used almost uniformly as the in-
dicator of moneiary actions.

Annual, quarterly and monthly data have been
used to estimate the empirical relationship be-
tween M1 and the relative price measure. Most
studies specify this relationship as one between
the natural lpgarithms of the two series, some-
thing which, in view of the more recent litera-
ture on commen trends in data and spurious
regression relationships, may have given rise to
significant associations where none actually
existed.®

With the exceptions of Lapp (1990}, and Gren-
nes and Lapp (19886), these studies found M1 to
have short-run effects on the farm/nenfarm
relative price ratio. Unfortunately, in many
cases, it is not easy to categorize the significance,
magnitude or persistence of these effects. Where
tested, the verdict seems about evenly split be-
tween those studies that find monetary actions
to be neutral in their effect on the long-run
relative price ratio and those that find the effects
to be permanent. The only general conclusion
that emerges from the studies summarized in
table 1 is that the wide diversity among sample
periods, relative price measures, variable specifi-
cations and results makes it difficult to tell
whether and by how much monetary actions af-
fect the farm/nonfarm relative price ratio.

A REVIEW OF THE DATA

Figure 1 shows guarterly values for the an-
nualized percentage changes in the indexes of
prices received and prices paid by farmers since
1976.5 These indexes are based on the bundle

2Chambers {1985).

3Between V/1986 and 1V/1990, for example, the 12-quarter
moving average growth rate of M1 deciined from 10,3 per-
cent to 3.0 percent. A “trend”” growth rate of Mt this low
has not been seen in nearly three decades.

4See, for example, Belongia and Stone (1985).

SSee, for example, Granger and Newbold (1974), Plosser
and Schwert {1978} and Dickey and Fuller {1979, 1981).

8Use of monthly data or producer price indexes for farm
and industrial (nonfarm) commodities does not affect the

qualitative conclusions of this section. The plot staris in
1976 to avoid the price volatility associated both with
QOPEC and U.S, farm policies in the 1973-74 period.
Moreover, the empirical work to follow begins after the
system of flexible exchange rates was adopted and most
of the one-time adjustments to new exchange rate
levels—especiaily trade flows—are presumed to have
taken place.

INRERALMT BIE BT A




32

L PPLGEGRE

Subject 1o marpratation

: Prices repeivad
GNF deflator. .

ifites feoonat -
GNF: dsf'la_l_or" ;

T OUIPUL B T REReRD e
Manutacturing .:New Zealand
: rites CREEC T

of farm products that farmers produce and sell
and commedities that farmers purchase as pro-
duction inputs, respectively.” Quarterly values
for the growth rate of M1 also are shown in
this figure. Data for the individual series are
summarized in table 2. As the figure and table
show, farm product prices have been more vol-

atile than farm input prices. A test of the equali-
ty of variances, for example, produces an F-
statistic of 7.82 against a 5 percent critical value
of 1.53.

Figure 2 shows changes in the ratio of the in-
dexes plotted against changes in M1 growth. In

TThe prices received measure is & weighted index of about
112 farm product prices; the prices paid measure Is a
weighted index of about 450 farm input prices. For more

detail, see Handbook #365, U.S. Department of
Agriculture (1970).
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Figure 1
Growth of M1, Prices Paid by Farmers, and
Prices Received by Farmers
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Figure 2

First Difference of the Ratio of Prices Received to Prices
Paid and the Change in M1 Growth
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very simple terms, these series represent the
logic in much of the literature that links mone-
tary policy to the relative price of farm pro-
ducts. For example, accelerations in money
growth are thought to be associated with in-
creases in the farm/nonfarm product price ratio.
Over this sample period, however, the simple
correlation coefficient for these series, 0.13, is
not significantly different from zero at the 5
percent significance level.

Finally, it is interesting to abstract from the
short-run volatility in these series and examine
the data for longer-run trends. Since 1976, the
average growth rate of prices received by farm-
ers has been about one-half that of farm input
prices; as a consequence, the relative farm price
ratio has fallen at an annual rate of more than

2.5 percent. Conversely, M1 has grown over the
sample period at an annual average rate of 7.03
percent. From a long-run perspective, the down-
ward trend in the relative price ratio is consis.
tent with what Tweeten has called a “cost-price
squeeze” for farmers. The origin of this squeeze,
however, does not seem to be related to the
relatively expansionary long-run course of
monetary policy.®

MONEY GROWTH AND BELATIVE
PRICES: ALTERNATIVE
THEORETICAL BRESULTS

The research attempting to link monetary ac-

tions to relative farm price changes has not
guestioned whether changes in money growth

8See Melizer {(1990) for a thorough review of U.5. monetary
pelicy since the mid-1960s, with special emphasis on its
tendency to produce increasing rates of money growth.
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Figure 3

Graphical Representation of a Barro-type Model

MODEL 1.
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Mode! Assumptions and Predicted Result:An unanticipated decrease in money growth causes the demands
for both farm and nonfarm commodities to fall. Because the income elasticity of farm commodity demand
is assumed to be lower than that for nonfarm products, the decrease in farm product demand is smaller.
Assuming identical supply elasticities in the two markets, AP < AP, and (P, /P,,.) rises,

affect the farm/nonfarm price ratio; instead, the
direction, size and persistence of this effect have
been its primary focus. Because alternative theo-
retical models produce different empirical speci-
fications and, quite possibly, different results,
some attempt must be made to distinguish
among these alternatives. For guidance on these
issues, the testable implications of three models
used to investigate the money-relative price
question are developed below.

Model 1: A Change in Money
Lrowth as a Shock to Aggregate
Demand

Equilibrium “Barro-type” models assume that
anticipated changes in the money stock affect

all nominal prices equi-proportionally and there-
fore leave relative prices unchanged.® Relative
prices are affected in these models only by an
unexpected change in the money stock. In model
#1, illustrated in figure 3, an unanticipated
decline in the money stock produces a negative
shock to aggregate demand as people find
themselves with a shortage of real money bal-
ances and an excess supply of goods. Their col-
lective actions to restore equilibrium by reduced
spending shifts aggregate demand to the left.
This shift lowers output and income temporarily
and the price level permanently.

If supply elasticities in the farm and nonfarm
sectors are identical, this demand shift will af-
fect relative prices only if the income elasticities

°See, for example, Barro (1976}
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of demand for farm and nonfarm products dif-
fer. If the income elasticity for farm products is
lower than that for nonfarm products, an unex-
pected decrease in the money stock would in-
crease temporarily the relative price of farm
products.'® This interpretation of the model,
therefore, predicts a response that is contrary
to the story embedded in the “stylized facts” of
agricultural economics. Because the direction of
relative price change will vary with the par-
ticular assumptions about shifts in supply and
demand across markets, the “sign” on this effect
in a regression equation offers a direct way to
test the implications of this one interpretation
of the model.

The predictions of this model, however, deny
that monetary contractions are a source of long-
lasting harm to the farm sector. In this case, as
in the other examples that follow, the real in-
come effect is a short-run phenomenon. When
peuple realize that the real demand for in-
dividual products has not changed fundamental-
ly but that, instead, the monetary contraction
caused a general decline in aggregate demand,
the aggregate price level will fall to restore the
original equilibrium and relative price ratio.
Thus, because the decrease in the money stock
is retlected only in a lower aggregate price level
in the long run, the neutrality of monetary ac-
tions is preserved. In this model, as well as in
model #2 that follows, whether the relative price
ratio rises or falls and whether it returns to its
original value in the long run are the model's
testable hypotheses. As shown in table 1,
however, the long-run neutrality proposition has
not heen tested in many previous studies or,
when violated, often has not been discussed.®®

Model 2: Helative Price Changes
Caused by Different Elasticities of
Supply

A slightly different variant of the equilibrium
Barro model, which predicts a relative price
change in the opposite direction from the pre-
vious discussion, is based on different assump-
tions about the structure of the farm and non-
farm goods markets. In this model, Hllustrated in
figure 4, the short-run elasticity of supply of
farm products is argued to be less than that of

nonfarm products because of differences in the
production processes.* With long lags between
planting and breeding decisions and product
marketings, the ability to adjust farm output in
the short run is assumed to be limited. Other
things the same, this characteristic of farm pro-
duction would cause the farm/nonfarm relative
price ratio initially to fall in response to a
negative aggregate demand shock. Again, the ex-
istence of long-run neutrality is a testable pro-
position and the length of the adjustment pro-
cess must be determined empirically. This
model’s predictions, however, are consistent
with the argument that the relative price of
farm products will fall under a contractionary
monetary policy.

Eodel 3: Price Béickiness and
“Overshooting”

So far, prices in both the farm output and in-
put markets were assumed to be flexible in
response to changes in other variables that af-
fect them. Thus, changes in the relative price
ratio depended on the relative magnitudes of
shifts in supply and demand and the slopes of
those curves; they were not influenced by dif-
ferent speeds of adjustment in the two markets.
Another approach to this question has relied on
some degree of price-stickiness in nonfarm
prices to explain changes in the relative price
ratio.

By adapting the overshooting model from the
exchange rate literature, as illustrated in figure
5, this analysis assumes that prices in the flexi-
ble price {farm) sector adjust to a monetary
change more quickly than other prices in the
fixed price {nonfarm) sector.®* So, for example,
while long-term contracts prevent nonfarm
prices from adjusting downward immediately in
response 1o a monetary contraction (as they
would in the Barro-type model), the auction
market characteristics of the determination of
farm prices force them to fall quickly and, con-
sequently, temporarily reduce the farm/nonfarm
relative price ratio as well. Thus, again in the
short run, a negative monetary change causes a
temporary reduction in farm prices relative to
nonfarm prices.

"9Historically, this assumption has been supported by the
data with estimates of the income elasticity for food de-
mand near 0.2 and higher estimates for nonfood items;
see King {(1979) for a review of this literature.

1 Exceptions are Bessler (1984) and Roberison and Crden
{1990).

t25ee, for example, Starieaf (1982).
138ee, for exampie, Frankel (1986} or Rausser {1985).
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Figure 4

Graphical Representation of Differing Supply

Elasticities Model
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As in Model I, an unanticipated decrease in money growth decreases the demands both for farm and
nonfarm products; here, however, the decreases are assumed to be equal. Under these conditions, a lower
elasticity of supply for farm products will cause AP > AP, and (P, /P,;) will fall. Note that combining the
results of Model I with Model If produces an ambiguous result because differences in the sizes of demand
shifts may be large enough to cause an increase, a decrease, of no change in (P:/Pys).

Although this predicted direction of relative
price change is the same as in model #2, the
mechanics of price stickiness allows the
possibility that fully anticipated monetary
changes (as well as unexpected changes} can af-
fect the relative price ratio. Thus, testing for
the significance of expected monetary changes
on the relative price ratio provides a direct way
to discriminate between the two models. Unfor-
tunately, the converse is not true: failing to find
significant effects from anticipated monetary
changes does not necessarily reject an over-
shooting type of model because its mechanics
can be set in motion solely by monetary sur-
prises as in the previous cases.

RECONCILING ALTERNATIVE
THEORIES

The foregoing discussion showed that farm
prices are significantly more variable than non-

farm prices, and that the farm/nonfarm relative
price ratio has declined persistently over time.
Unfortunately, the implications of our three
models differed considerably in terms of the ex-
pected direction of change in the relative price
of farm products to nonfarm products as well
as the mechanism by which a monetary action
influenced this ratio. To resoive this conundrum,
each model was estimated using identical data
sets to see which one’s implications are best
supported by the resuits.

These estimations are intended to provide
evidence on three aspects of the possible mone-
tary influences on the farm/nonfarm relative
price ratio. The first piece of evidence is the
direction of relative price change; this will
discriminate between model #1 vs. models #2
and #3. The second piece of evidence is the
statistical significance of the relationship, where
the significance of a variable can be viewed as
evidence for or against a particular model. The
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Figure 5
The Overshooting Model?
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Schedufe EE shows all possible equilibrium relationships
between P and Py prior to the change in monetary
policy. Slower money growth, which is disinflationary,
shifts EE to E’E’ where farm {flex) prices (P;) decrease
but nonfarm (fix} prices (Pys) do not adjust; thus, P:
“overshoots’” from point A to point B. As fix-price
markets adjust, (P/Pys) gradually returns to the long-run
equilibrium at point C.

1Adopted from R. Dornbusch, Open Economy Macro-
economics, Fig. 11-8, p. 208.

third piece of evidence is the magnitude of the amount of variation in the relative price ratio
impact that a given monetary change has on the that one might attribute to monetary shocks, is
relative price ratio; here, it is recognized that useful in gauging the strength of the hypothe-
monetary effects may be statistically significant sized relationship. It has the additional advan-
and yet still be quantitatively unimportant. tage of not requiring the specification of any

particular functional form among the variables

VAR Esfimatior
= k included in the model. The VAR and other

As a first step in the investigation, a vector equations that follow were estimated with quar-
autoregressive (VAR) model was estimated. A terly, seasonally adjusted data over the 1/1976-
VAR, which can be used to determine the IV/1930 sample interval. Thus, by way of in-




troduction to the more specific testing to follow,
the VAR can offer some insights to the strength
of the money-relative price link.

The VAR model included four variables: the
farm/nonfarm price ratio (as measured by the
ratio of the indexes of prices received by farm-
ers to the producer price index), M1, the index
of industrial production and the real trade-
weighted exchange rate. Variables other than
M1 were included because observed changes in
the relative price ratio may have other origins.
For example, technological changes in the non-
farm sector (which would affect industrial
prices) or export demand {which could have
varying effects across the farm and nonfarm
sectors) could affect the relative price ratio in
isolation from monetary changes.** While these
other measures do not exhaust the list of in-

fluences on the relative price ratio, they do cap-
ture other influences affecting prices in the
farm and nonfarm product markets so that the
remaining variation can be explained by
changes in M1 growth and the past history of
the relative price ratio itself. These variables
also were chosen because they have been used
in previous work and our interest is in stressing
comparability with other studies. All variables
were specified as first differences of logarithms.s

Sums of lagged coefficients and t-statistics for
these sums for the single equation estimation
are reporied in table 3. The results of interest
indicate that M1 growth is not related signifi-
cantly to changes in the relative price of farm
products.’®* One possible explanation for this
result is that flows from farm inventories, which
were historically large over most of the sample

14Evaluating the impact of the industrial production measure
here also will serve as an additional check on the over-
shooting model, which includes an oulput measure as an
explanatory variable and predicts a positive relationship
with the relative price ratio.

15A likelihood ratio test suggested by Sims (1980) was
employed to select a single lag length for all variables in
each of the four equations in the VAR representation. This
test indicated a choice of two quarters.

%The estimations reporied in tables 3 and 4 also were per-
formed using relative price measures defined as the index

of prices received by farmers divided by either the index
of input prices paid by farmers or the all-item CPL. The
possible effects of exporis on refalive prices also was in-
vestigated by replacing the real exchange rate index with
the real quantity of U.S. farm exports. In no case,
however, were the gualitative conclusions discussed in the
text affected by this change: M1 growth never had a
significant effect on the relative price ratio and the effects
of trade flows were significant only if significance levels
beyond the standard 5 percent level were used.
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period, offset any relative price change caused
by an aggregate shock.

Only the real exchange rate, which has a
marginally significant and negative coefficient, is
statistically associated with the relative price
ratio. While this result is consistent with many
of the argumentis raised by agricultural econo-
mists about how restrictive monetary paolicy
could raise the exchange rate, reduce exports
and depress farm prices, this line of reasoning
is not shown by line 3 of table 3, which indi-
cates no statistically significant relationship be-
tween M1 and the real exchange rate. Thus,
these reduced-form estimates suggest that
monetary changes have little, if any, effect on
the relative price ratio.

Variance Decompaosition

Further evidence about the effect of monetary
shocks on relative prices is found in table 4,
which presents the percentage of four-, eight-

and 12-quarier-ahead forecast error variances
explained by past innovations in the relative
price ratio and the other variables in the
model.??

Monetary shocks explain less than 1 percent
of the relative price forecast error variance,
while about 81 percent is attributable to past in-
novations in the relative price series itself.
These findings are generally consistent with
those reported by Chambers (1984) and Orden
{1986b), who found less than 10 percent of the
error variance could be attributed to monetary
shocks and more than half could he attributed
to past behavior of the relative price ratio.*
Moreover, both the real exchange rate and in-
dustrial production explain substantially more of
the variation in the relative price ratio than
does M1,

As noted earlier, other analysts (most notably
Schuh) have argued monetary effects are trans-

17Because VAR results are sensitive to the ordering of
variables [e.g., Cocley and LeRoy{1985)], the table con-
tains the resuits from the ordering that gives the largest
potential influence for M1,

teDevadoss and Mevers (1987), who reported farge and
guite persisient monetary effects on relative prices, did not
report a variance decompaosition, so their resulis are not
directly comparable.
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mitted to agriculture through the real exchange
rate and its impact on farm exports. Some in-
sight info this notion is found in table 4, which
shows that innovations in the real exchange
rate series account for about 8 percent of the
variance in relative farm prices. Moreover, mon-
etary shocks apparently explain only about 7
percent of the variance in real exchange rate
movements, a result consistent with the small
or non-significant effects of monetary shocks on
the real exchange rate reported by Batten and
Belongia (1986). Thus, all things and potential
avenues of influence considered, these results
indicate a statistically weak and numerically
small relationship between monetary shocks and
movements in the farm/nonfarm price ratio.
The shaded insert on page 42 discusses possible
changes in these relationships if the thrust of
monetary policy is measured by different
indicators.

Estimates From a Barro-Type
Model

While the foregoing results suggest a fairly
weak relationship between monetary shocks
and relative price changes, the VAR method is
not appropriate for testing the relevant struc.
tural hypotheses that characterize the models
discussed above. In a model that treats a mone-
tary shock as a shock 1o aggregate demand,
assuming a lower income elasticity for farm
products would imply that, in the short run, the
farm/nonfarm relative price ratio is inversely
related to innovations in M1. Moreover, because
neoclassical models of this nature recognize that
nominal shocks affect real or relative magni-
tudes only in the short run, the sum of the
coefficients for lagged innovations in M1 should
not be significantly different from zero. The
persistence of any short-run nonneutralities,
however, remains to be determined.

The basic predictions of this model can be ex-
amined by estimating an equation of the form:

p_\ P R q . .
(Al ) =a + X b Em),_, + X ¢ n-Em],_,
NF + g =0 =D !
14

where E(m) is the expected growth rate of M1,
[m - E(m)] is the unexpected component of M1

growth, and a, b, and ¢; are coefficients 1o be
estimated over undetermined lag lengths p and
(. respectively. Under the assumptions about
market structure discussed earlier, the b, coeffi-
cients should be zero and the ¢ coefficients for
the initial lags of unexpected changes in money
growth should take negative values; the model's
general prediction about the long-run neutrality
of monetary shocks implies that the sum of ¢,
coefficients should be zero. Lapp (1990), who
recently discussed and reported results from a
model of this form, found monetary actions to
have small, short-lived effects on the relative
price ratio.’?

Before equation 1 can be estimated, the re-
quisite values for the aggregate demand shock
(the unexpected component of M1 growth) must
be obtained. An autoregressive model was fit to
the first differences of logarithms of M1 and in-
spection of the autocorrelation functions in-
dicated an AR(6) was an adequate representa-
tion of this series. The null hypothesis that the
residuals from this representation were white
noise could not be rejected. These residuals
were employed in equation 1 as the measure of
monetary shocks; the fitted values were used to
represent anticipated money growth.

A final prediction error (FPE) criterion sug-
gested estimating a model with contem-
poraneous and three lagged values for the
unanticipated component of money growth and
excluding the anticipated portion of money
growth entirely. Before estimating equation 1 in
this form, it first was estimated using contem-
poraneous and three lagged values for both
monetary variables in order to test more di-
rectly whether anticipated money growth had
any effect on relative prices. As the first row of
table 5 indicates, neither component of money
growth is related significantly to the farm/non.
farm product ratio. The second row of the
table, which reports the results of the model
chosen by the FPE criterion, shows that
monetary shocks have no permanent effects on
the relative price ratio. Moreover, none of the
individual lag coefficients (not reported) is
significantly different from zero indicating the

BEguation 1, in many respects, is the one Devadoss and
Meyers (1987), among others, estimated after placing zero
restrictions on the b; coefficienis. If, however, their results
are explained by a fix-price/ftex-price {overshocting)
economic structure, fully anticipated changes in the money
stock couid affect the relative price ratio and there is no
justification for the restrictions (see equations 2 and 3

below); rather, the significance of those coefiicients is a
key hypothesis to be tested. Moreover, by failing to specify
a theoretical model, Devadoss and Meyers alsc miss the
chance fo rule out a Barro-type model as an explanation
for relative price behavior on the basis of “wrong”
{positive} signs for the ¢; coefficients,
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ahsence of short-run effects as well. If monetary
actions have any effect on the farm/nonfarm
price ratio, the results in table 5 reject the no-
tion that they are transmitted through the mech-
anist described in figure 3.

The Overshooling Model

The implications of the overshooting model,
derived in Frankel (1986), can be stated in a
straightforward manner. The testable hypotheses
implied by the model shown in equation 2 are
that a change in the log level of the money
stock (Am, or in the expected growth rate of
money (Ay) will have larger-than-proportional
effects on farm prices. That is, in a regression
of the form,

(2) AP, = ¢ + ¢ Amy + ¢ Apy + g,

where AP, is the change in the log level of the
index of prices received by farmers, the ex-
pected results are that ¢, > 1 and c; > 1.
Thus, “overshooting” occurs because farm
prices respond initially by a larger percentage
than either the actual level of the money stock
or the expecied rate of money growth. The
standard interpretation of this model, which

assumes that nonfarm prices are fixed in the
short run, also would imply that contractionary
monetary policy would temporarily depress the
farm/nonfarm relative price ratio, a result op-
posite to that from model #1.

Finally, some analysts have tried to account
for business cycle effects on farm prices by ad-
ding the change in the log level of real output
(Ay} to equation 2. This gives equation 3:

(3) APy, = ¢y + ¢, Am, + ¢, Apy + 3 Ay, + g,

Note that equation 3 maintains the two original
overshooting hypotheses implied by equation 2

fc, > 1; ¢, > 1k

The hypotheses embodied in equations 2 and
3 were tested over the same periods reported
earlier. Real output was measured by industrial
production. The change in the expected money
growth rate, Ay, was calculated as the first dif-
ference of fitted values from the money growth
autoregression discussed earlier. The equations
first were fit only with contemporaneous values
for right-hand-side variables and then, again,
allowing for lags. Results of the estimations are
reported in table 6.
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Although none of the results for the restricted
model shows any effects from either monetary
variable, the more general form of the over-
shooting maodel indicates a significant contem-
poraneous relationship between the growth rate
of industrial production and index of prices
received by farmers; the sum of this effect and
the coefficient for the lagged effect, however, is
not significantly different from zero.

The crucial question for the overshooting
model, however, is whether the coefficients
associated with the growth rate of M1 and the
change in the expected growth rate of M1 are
significantly greater than one. For Am, its coeffi-
cient in each of the three regressions is numer-
ically less than one and is significantly less than
one in the last regression. This rejects a predic-
tion of the overshooting model. Similarly, the
coefficient associated with Ap, the change in the
expected growth rate of money, is numerically
less than one in each case and significantly so
in the last equation. The implication is a rejec-
tion of the overshooting model.

CONCLUSIONS

Because many studies have found monetary
shocks to have positive and persistent effects on
the farm/nonfarm relative price ratio, the pur-
suit of a contractionary monetary policy to
reduce inflation has been blamed for causing
widespread financial distress in agriculture.
Although an understanding of this literature is

certainly important to the debate about whether
farm programs can or should be used to cushion
the sector from changes in macroeconomic
policies, the evidence on the response of farm
prices and income to monetary policy actually
has been widely mixed. In part, this diversity
has been due to the different theoretical models
and empirical technigues that have been
employed.

Following a research strategy suggested by
King (1979) to distinguish among alternative
models and empirical results, a revised set of
“stylized facts” emerges on the relationship bet-
ween monetary actions and the relative price of
farm products:

* Farm prices are significantly more variable
than nonfarm prices.

* VAR results consistently show that monetary
innovations explain less than 10 percent of
the forecast error variance of the farm/non-
farm price ratio, whereas past innovations in
the relative price ratio itself explain 80 per-
cent or more of the error variance. Thus,
while monetary effects may be statistically
significant, they are economically
unimportant.

* Although the flex-price/fix-price model is
widely asserted to represent the economic
structure generating the farm/monfarm price
series, its main hypotheses are rejected by
the data. The standard interpretation of a
Barro-type model also is rejected.
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* Tests find the behavior of farm prices to be
consistent with the neoclassical prediction of
long-run neutrality; the “long run” for ad-
justments in the farm/nonfarm price ratio to
a monetary change is less than one year.
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