


FARMER RESPONSE TO PRICE IN LARGE=-ESTATE AGRICULTURE

by
S. M, Eddie

Thé success or failure of aﬁbitioué schemes for
econonic develqpment is oftén determined largely by the'
response of the initially dominant sector, agriculture,
to ﬁhe;economiC'stimuli contained in the development
program. Policy-makers are therefore keenly iﬁterested in
any infqrmation‘that can help them predict the behavior of
the farm sector. In providing this sort of informatibn,

.7 *
economists have given the 1£§>to some long-cherished ideas \ji
abouﬁ farmers' behavior. The former picture of the typicél

peasant as a stubbornly unresponsive, tradition-bound non- ok

maximizer, for example, has had to give way to empirical
evidence that his reactions reflects keen awareness of,

and very fine adjustment to, economic incentives. 1In

particular; studies of farmers! respohse to price have
shown peasants in many countries with marked diffefences
in income4leve1s to have remarkably similar responses to

1/

changes in the relative prices of various crops.

Typically, such studies choose a country or a

particular region for analysis, so that the estimates of
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price elasticity derived represent a weighted average of

the adjustments of all farmers in the area to a price
change.2 If the dperators of different-size farming units
have different responses to price, then the\glasticity of
output (or marketings) will vary according to the distri-
butionvof.farms by size. This question becomes one of
major impo;tance for any land reform which seecks to change

the size distribution of operating farm units.

The effect of a change in size distribution on
elasticity would probably be most sharply felt in a land
reform which aimed to replace large eétates‘yith a system
of small farms. Any differencé in resp&nse between
latifundistas on the one hand, and émall peasants on the
other, would be critically important. If, as is unfor-
tunately the normal casé, we cannot estimate these -
differences directly from chrent data, historical
.experiénce can throw some 1igﬁt on this subject. Some
~countries in which large-estate agriculture was deinantv
have long series.df'reasqnably reliable data on agri-
cultural productioh and prices which can be used to
estimate whether their response to price differs signi-

ficantly from that observed in peasant agricultures

/
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elsewhere. The presenﬁypaper focuses on Hungary, with

;ﬁbme comparisoné to Germany, during the decades immediately

3/

prior to the First World War.

\

I

fThe model with which this study starts is that
,deveIOped by Nerlovég/and usgd in one form orlanéther in
‘all the studies mentioned in footnote .l. The basic
| premise of the model is that output in any periOd'is a
function of the expected normal price of that period
(sihce farmers must‘plant their crops before knowing
exactly what the actual price will be). This may be
formally stated in linear form as |

Q =a +aP +au 1
t (o] 1 ¢t t 1

o i . E ‘. ) .
in which ao is a constant, P is the expected price,

and u a‘random residual term.

Fafmers aré further assumed to revise their
pricé expectations in light of actual experience. Thus
’thevexpected nérmal price (ENP) at any time, ¢, would
be the ENP of thé previous period.plus-é correction

factor. Take this correction factor as some fraction,

R .



-Bl' of thefdifferénce between last period's ENP and

 the actual price (PA) observed last period, i.e.

E _ _E . E : o \\f
Pe = Pe1 ¥ e (Pt 1 " Pey) (2) o

The general solution of such a difference

equation is (ignoring the constant term)

E t t-» A :
pt xﬁo 3(1—311' . P (3)

il
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This is a étandard distributed-lag sttucture; in which
past price observations are the basis of the currént
expectation, but whose impBrtance in determining the
level of current expectation declines as one préceeds\
further into,theﬁpast; Such a structure seems'intui-
tively reasonable, even though the choice‘of this over

any other declining-weight structure is arbitrary.

‘From the basic modei, equations (1) and (2), we : i}

can derive a single reduced-form éstiﬁating equation

A | A A
= a + P + (1- ot 4
Q =ap, *taeP Tl Y 4)

in which v, = u_ - (1-8)u Assumptions are usually

t t t-1°
‘made about the form of Ve in order to justify the use o

of ordinary least squares for estimation of the coeffi-

cients.




One very important characteristic of the Narlove

model is that even though it postulates cutput to be a
function of expected price, and expected p:ice to be a

function of all past observed prices; the actual esti-

mating equation (4) requires only one actual .observed
price for each observation on the dependent variable,
output. Thus the data requirements are very much less

formidable than might first appear.

There is an alternative intefpretation of equation
(4) which arises when one assumes an "adjustment" model
instead of;an vexpectations” model. The adjustment model
postulates that cesired output, QD, is a function of

last period's actual price, i.e.,

D A
Q =Py Py Py T (%)

and that this period's actualvoucput will equal last
period!s octput plus aniadjustment. The adjustment is
some fraction, B2, of the difference between the desired
outpct this period and the actual output achieved last

‘period. Formally, this can be written as

A A

.

D A - ,
o =9q_, *el@ -9 ) | (6)

t t-1 t-1




Except for a small difference in the form of the
7 . :

residual term;"/the estimating equation derived from this
model is exactly of the same form as that derived from

the first, or expectations, mode}l, i.e.,

A A A
= + + (1- "
Q ’ b, 8 lolffle’,':_l '(1 B,) Qt_l v, (7)

‘whe-re v;: = folUy | ‘
The adjustment model is the more often used, most parti-
cularly because it has the econometric advantage'of not
adding as many extra ferms to the estimating equation
when other independent variables (e.g., yields per unit
of land) are inclﬁded in ﬁhe uﬂderlying'equations.é/

The two models could be combined by taking the obvious

step of making desired quantity a funétion of expected

: 9 o
price, but this is a move which involves some ambiguities:‘/“f

One further modification‘is usualiy made befbre
teétipg the model against thé data. " Since output equals -
yield times acreage,.and because yields are subjec; to
large random fluctuations caused by weather as well as
errors of estimation, most ;tudies of price response use

acreage rather than output as the dependent variable. If

yield per acre itself has some price elasticity (aé when

-




higher crop prices indﬁge'farmers to ﬁse md¥e labor énd

. other inputs on their land), tﬁevestiméted elasticiﬁy of
acreage With respectvtq pricé will represent a lower boﬁhd
to the output elas;icity measurement. For the above_
reasons, and also for greater'comparabiliﬁy to other work,
this study Qill-also use the érea (expfessed in hectares)

devoted to each included crop as the dependent variable.

II

This study will focus on the éupﬁly of the five
ﬁajor grains -- wheét, rye, barley, oats, and corn -- of
Hungary between 1870 and 1613.2% Growth of output of
these fiye grains measured an average of 2.5% per annum
from 1870/74 to 1909/13, a figure which probably over-
states the "true" growth rate by about onp-haif poiﬁt be-
cause of the generally bad harvests of the 'seventies{l;/
The price réSponse will Ye compared to that of Germany
for four of the fi&e crops (data for corn, a very minor
crop in Germahy, were ﬁot reported for the périod under
reviewi. For Gefmany, however;‘thé analysis must be

e

confined to-the period 1893-1913, because of data
vproblems.éz/ i

The money prices of the five major grains generally

' fell from the !seventies until early 'nineties, and then
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began to rise again. The priée decline corrééponded very
cloaely t§ the "invasion" of the European wheat market by
large shipments/of Nort§ and South American; as well as
Russian and Australian Wheat; The rising trend is a
result both of a favorable'movement‘in;agricultural terms
of trade in ﬁhe world as a whole, and of Austro-Hungarian
tariffs against foféign grain. Each of the graiﬁ prices
reached its low point in 1893 (plus or minus two years),
which waé.accordingly chosen as a'dividing point to test

the hypothesis that the response was different during the

decline from that during the rise in prices.

The first step of the analysis is to estimate
equation (4) or (7) in its simplest form, without the.
introduction of any shifter variables or other modifica-
tions. Since the acreage data begin with l870,'1871 must
‘be the beginning year‘for the regressiqn equations be-~
caﬁse of'ihe inclusion of acreage (actually hectarage’
lagged one year as an independent variable. Thé raw
prices 6f éach crop, expressed in crowné per quintal, are
deflated by an index of the prices of the other four

13/

crops. This deflator is based on average 1891-95 prices

and uses average'quantities for the same five years as

14/

weights,



It would have been preferable to use a more
general deflator which included the prices of everything
(or at least every important thing) which competed with'
the crop in question for the use of land. This was not
possible simply because the necessary prices are un-
available. Only the prices of the five grains are
available back to 1870, so it is only they which can be
included. Exclusion of other prices is not quite so
serious as it may first appear, since the five crops
under consideration accounted for four-fifths of all
crop and pasture land in Hungary during the period under

o 2

review.

Lagé of both one and two years in the price
variable were tried in the estimation, on the ground that
- for some crops (particularly those primarily fall-sown,
such as wheat and rye) all the prices of year t-1 are
' not yet observed by the time the planting decision must
be made. Hence the year t-2 may actuaily be m;ré_
impﬁrtant. ‘Since the differehce between a one-yéarvand
a two-year lag is of little consequence for this paper.
that equation using the lag which gave the more signi-

ficant price coefficient was in each case included in

“*’ ) .
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Table 1, which presents the results of the first set of
regiessions for the elasticity of area response (hectares)
with respec£ to deflated price. The equations were
estimated in both linear and logarithmic form. Virtually
no differences exist between the éwo.estimateSg the log
form is therefore presented because the coefficient of

the price variable is a direct estimate of the elasticity.

From Table 1, congsidering only the §vera11 period
1871—1913, we can see that the fit of the equation fomm,
as measured by the levels of R2, is quite good (except
for the case of oats), and that the price coefficient is
significant at the 15% level or better for all crops except
corn. Alihough the observed short-run}elasticities are
low (on the order of 0.1), it should be remembered that
these price coefficients are the product of the (long-run)
price coefficient from the original equation -- either f‘
(1) or (5) -- and the coefficient of expectation, 8,, or |
the coefficient of adjustment, 82' depending on which
interpretation of the model is used. Thus the calculated
elasticity is less than the elasticity of observed acreage
with respect to expecfed price (or of desired acreage with

respect to observed price). Since, furthemmore. the
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adjustment or expectations coefficient -- which is equal

to (1-A) -- has a maximhm value of only‘O.Si‘(barley),

the overall imp?ession must be~one>of-rather inflexible
response to price change. We shall return later (secﬁioaIII)

to a further consideration of this point.

&

When considering the two subperiods for Hungary,

‘the changes observed are quiﬁe,sta:tling. For each crop,

the "fit" (again as measured by the value of R2) falls

off'markedly from the first to the second period. The

measured elasticities change very little, howéver, except
for the case of barley. For wheat and rye, the B-coefficient
rises_sharply (as méasured by a fall in A), whereas for

barley, oats, and corn it changes less dramatically.

-

In the Gefman case, it is interesting to note that

for the minor crops, wheat and barley, the adjustment i]

 coefficient derived from the estimate of A is unity, so

_that the measured short-run elasticity is, by implication,

also the long-run elasticity. For Germany's pre¥eminent
grain crop, rye, the measured elasticity is in the same
range as those observed for all grains in Hungary. When

comparing the implied long-run elasticity in the 1893-1913 -
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period with that for Hungary!s dominant crop, wheat, we
find the two nearly equal; morcover, this equality
carries through to both components, the adjustment (or
expectationé) coefficient and the measured ahort—:un price

elasticity.

Aithough the measured elasticities are generally
low, it should‘be noted that they are not uniformly lower
than those observed by other studies for grain crops
grown in peasant agricultures. The short-run elasticity
of corn acreage with respect to price was estimated at
0.23 for the Punjab region of India—Pakistan[lé/and 0.07

: 17/
for the Philippines; for rice there have been observa-

18/

1
tions of no observable elasticity (Philippines),™ 0.12

19/ 20/

(East Pakistan), 0.30 (Indonesia), and 0.31 (India-

Pakistén)gé/and for wheat, 0.08 in the Punjabgg/and 0.20

23/

for‘irrigated acréage in West Pakiétan. The few

estimates of price response in estate-grown crops also
do not show lower elasticities than those observed in

Hungary or Germany. Malayan rubber estates exhibited

24/

nearly zero price elasticity,™ whil® a study of sugarcane

in the Philippines (often grown on larger estates) esti-

25/

mated the price elasticity of supply response at 2ero,
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In any case, an inelastic supply response does not
necessarily connote the absence of profit—makimizing {i
beﬁaéior on the part of producers. Too eclastic an increase
in output may actually cut profits, if the demand curve
facing the producers is inelastic. Since such demand
curves are the norm for most agricultural products within
any given country or region, farﬁers mighﬁ be expected
soon to learn that latge responses to price changes are
Self-defeatiné. In an agriculture such as Huﬁgaryis or
Germany'!s, dominated by a relatively few great landholders,
the recognition of the mutual benefits of restricting the
output increase when prices are subject to upward pressure
from demand within a protected market might be rather
easily made and communicéted; When the landlords comprise f
a hereditary nobility with strong social pressures against
behavior inimical to the interests of the class, mondpo— ';i
listic practices are relatively essy to enforce, even if
they work against the immediate economic interest of an

individual member of the aristocracy.

The behavior differences observed for Hungary
between the first and second periods are consistent with

Prof. J4szi's claim that from about 1890 onwards the



e

Hungarian grain farmers turned from an emphasis on

i}

increasing production and began instead to exploit their
' nearumonépoly“pcsitidn within the protected market of
the Austrian Empire by holding.pzoduction rather steady, .

letting growing demand push prices up. .

The implied
increase of the adjustment coefficient, 82, is not
necessarily inconsistent with this.hypbthesié, since it .rff%
‘could indicate that within an overall strategy of : | fﬁ
iimiting‘grain production, t£e producers still adjusted |
the composition of their output to reflect éhanginé

patterns‘qf demand. .

.

111

Conéidering the relatiQely low values othhe\
adjustment (or}expectéﬁionsf coefficieﬁé ianable 1l
(B=1-A), and that the estimated elasticityais the product
 ,othhis coefficient and the "true" price coefficient, it

is not éurprising to_find.measured e;asticities near zeré.‘ <;
While such a result may be %n accurate representation of
producers! behavior, it may also arise mérelyjffom'an
inherent weaknesé'of the model iteself: If there is a

long-run trend in the output variable--caused, for example, o

by favorable movements in agriculture!s temms of trade or
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by cost reductions in production--the deflated price
ﬁafiable may not capture much of thié trend if grain
prices tend to move togethe:; The two soufcés of
difficulty in this case--the appearance of laéged acreage
a8 an independent variable and the incomplete nature of

/

the price deflators (they contain no correction for terms
of trade or cost of production changes) -- tend to re-
inforce each other. Thus an alternative formulation of

the model might be desirable.

Lacking any data on the general price level, or
even oh‘agriculturallérices in general, we cannot deal
~directly with the deflation problem, yet there~are some
ways of dealing with the first problem which promise to
get around some of the difficulty with the price ?ariable
aé well., One such change is a very simple one: merely
substitute the laggea ;ggg; acreage for the group of
crops considered (call it 2z, after Krisﬁna)<for thé lagged
acreaée of thé crop iﬁ'question in the estimating equation,
to give

‘A

H =¢, +¢C PA +C. Z + (8)
| 2 -1 3 “e-1 T Y

where w is a residual term,
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If there ié a trend in acreage which represents,
for example, a terms of trade change or a ﬁroduction cost
change that applies to the group as a whole, the variable
Z should account for most or all of it, leaving changes.
in H (the hectarage) which é;e greater or less than that
exPected from the t}end to’be explained by changes in
relative prices among the group. Table 2 presents the .

results of this estimation procedure.

The strikihé difference betweén the two periods
is égain evident, as is the weakness of the price variable
in‘explaihing variations in the acreage. ‘Besides the
generally poor“results from this estiﬁation, fhe procedure
‘has, the disadvantage of masking exﬁ:irely the magnitude of

31 or 82.

A different»approach which does‘no£ suffer from
this defect is to use deviation from trend as the dependent
variable. This hés the furthgr advantage‘of not binding
each crop's trend to thé trend in 2, énd gives an

estimating equation of the form

= ‘ Ty
(HA—H Ve = a; + dth L ta a4

(o

- » .
in which H is the estimate of hectares planted to the

S,

»
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Table 2

Estimation of the Equation
]-In'Ht"" C + Cz].mPA_i. + C3lmzt_1
{Hungary only)

o . 2 T T
Crop lag Period R ;. €3 Cy C3 C3
heat i= 1871-1893 .89 =7.9 -1,3 ——— .= =1,7 9.9
Ci=2  1893-1913 .29 2.3 .07 81 -- .66 2.6
ve i=2 | 1871-1893 .41 13.3 24 1,55 10% - %64 -3.7
arley i=1 1871-1893 .82 1.4 09 1,1 15% .64 5.5
: i= 1893-1913 .60 -2.0 - .06 624 —— «97 5.0
ats i=2 1871-1893 .10 -7.3 09 1.5 10% - .018 - .135 -
: i=2 1893-1913 .62 -1.9 00  meem «977 5.35 -
»rn i=2  1871-1893 .88 =4,6 - .04 =.5 --  1.35 11.7
i=2 1893-1913 .51 -3.3 -~ ,07 -.882 -- 1.2 4,35

oAy b
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crop in question from'an'equationvrelating hectares’to
’time'alone, f.e., the-eétimaﬁed valué of H from a simple -
vtrendh and Sy vis the residualu The coefficient d3 from
equation (9) is a better estimate ofﬁ(l~Bl) or (1-8,) than
the corfesponding coefficient dérived from (4) or (7) if:
a trend which ispcaused by sqmething external to the model
éxists and is not éaptured in the price vériable.gz/

The estimates of (9) are recorded in Table;3..
If we consider the adjustment mbde;, then the adjﬁstment

coefficients (82) implied by the d, coefficients from

the table fall into the following rangés:

.1871-1893: = 0.73 (oats) to 0.37 (corm)
1893-1913: 0.75 (corn) to 0.71 (barley)

1871-1913: 0.61 (barley) to 0.31 (oats)

Such a range seems much more reasonable a priori

than Fhe range of 0.46_to zero implied in the results froﬁ
Table‘l. Again, the data from the second period fit the
hypothesis much less well, even though the implied
adjustment coefficients are somewhat higher. And again

a2 significant price response is not the norm.
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TABLE 3

A TEstimatJ.on ofAthe Equat:.onT '
(5"-H =4, +d,p _, +4, (H-H) _
? .
v signif . si.gnhgf. R
eV

Crop, Ing Period’ 4, d, é?vgz d3 g R
Wheat 1871-1913 -212 11.6 ===  =.675  0.5%  .246
i= 1871-1893  -69 3.92 ---  0.368 10%  .129
1893-~1613 =157 908 -—- . 0.162 . -—-- .030
Rye 1871-1913  -126 9.63 10%  0.536  0.05% .309
i=2 1871-1893  -308  23.7 2.5%  0.616  0.05% .374.
1893-1613  -138 -10.3  15%  0.278° 15%  .177
Barley 1871-1513  -63 5.66 15%  0.389  0.05%  .223
i= 1871-1893  -34 3,34 --=  0.267 10%  .132
1853-1913  -62 5.47 ——- _ 0.288 15%  .117
Oats 1871-1513  -51 4,55 15%  0.654  0.05%  .423
i= 1871-1893  -122  10.8 1%  0.542  0.5% .504
. 1893-1913 -5 47,1 === 0,153 -~ .027
Corn 1871-1913 45 ~3.17 ==-—  0.463  0.5%  .229
i=1 1871-1803 57 ~5.17 ~—=  0.633  0.5%  .455
1893-1913 28 B} L — 245 15%  .070"
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- Numerous other alternative formulations were tried
, 28/ . : )

as well,"/;zth the same pattern of results: generally
rather inelastic price response, and a marked change in

observed behavior between the first and later subperiods.

Iv

All the estimates so far presenfed have used
countrywide data only. Regional statistics are availaﬁle’
for the seven major regions of Hungary proper beginnihg
witﬁ 1891. The regions will be referred to by ﬁumber;
these are the following (with an English translation of
the official ﬁungariaﬁ regional designation):

1. Left Bank of the Danube

2. Right Bank of the Danube

3. Between Danube and Tisza

4. Right Bank of the Tisza " o ;.

5. Left Bank of the Tisza

6. Tisza—Maros Angle

7. Transylvania
In this breakdown, regions 1, 4, and 7 are mostiy hilly
and mountainous terrain, regioh'2 includes the "Little

Hungarian Plain" and some more hilly areas, especially in
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its southern section; and the Great Hungarian Plain
(Nagy A1£81d) begins across the Danube and spreads out

over regions 3, 5, and 6.

‘The data on agricultural land and output were
- published regionally since 1891, (when the first country-

wide survey was made to verify the reports of the county

reporters), so-.that the inclusion of Ht—l in the equation

to be estimated sets the beginning date at 1892. There

are unfortunately no wholesale prices available by

rggions, but there are series running up to 1910 for

retail prices of the five principal grains in the markets

of the major towns in Hungary. Theée are used as the

price variable, on the working assumption of proéortionality\
between the wholecsale and retail price.' Because P is
lagged a year, our equation can run to 1911, Where prices
from two towns in the same region were available, théir mean -
was used;‘otherwise‘the price is tﬁat of the single avail-
ab1e>market‘series for the region. Thg regressions were

run, as before, using both a one-and a two-year lag for

the érice variable. Rather than tabulate ih excfuciéfing
detail all 70 of these, I héve adopted an arbitrary

selection criterion: to be included in Table 4, the equation’
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must have either a t-value for the price coefficient >1,

R :

_.23_

or an R2 corrected for degrees of freedom > 0,25, Though
this seems a liberal dritexion for inclusion, it serves to

eliminate many of the equations. Since in all cases the

" equation using a one-year lag in the price variable was

superior on these grounds to that using a two-year lag,

>

only the former appear in the table, even though (of course)

some of the equations containing P,_, meet the inclusion

criterion.

In 1897 a series‘of harvest strikes toék place,
seriously affecting the amount of graih harvested and
hence the price in some localities. Becausc this is likely
to t@row the estimates éonsiderably off in those areas, the
observation forA1897 was dropped from all the regions
(leaving Pt—l and Ht"l’for~1898'as the 1896 observations

on these variables). 'So the series from which the equation

is estimated runs from 1892 to 1911, but includes 19,

- rather than 20, observations. : ’

Table 4, on the basis of the criterion mentioned
above, contains the results for 23 of the 35 possible

equations., The first thingkto §trike one about this table
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TABLE 4

Estimation of the Equation
-1 T 22Fea

H

=K + a H

t 1 {
Regional Dat &
1892 - 191197
- Bignif. .
Elasg , level
o Region = K 2y T-value 2, T-value ticit of 3,
eat 4 10.3 «832 8.42 1.80 1.78 .134 5%
5 130 .754 5.36 ~.435 -+153 ——— -
7 50.3 «769 5.07 1,82 1.54 .085 10%
2 118 .432 1.93 4,21 1,64 .184 -10%
3 125 . 490 3.64 -.,954 -.556 —— ——
4 -17.4 . 676 5.52 4,07 3.37 e 472 0.5%
5 37.7 «506 2,62 3.83 2.02 «273 5%4
6 -7.32 .636 4,18 1.29 2.73 "~ 688 1%
7 —37.2 «920 S.54 3.52 2.91 «517 1%
. 3 54.4 «782 4,84 -1,17 -.568 et - §
6 26‘0 » .649 7.98 —.600 —1012 - — - 1
7 4,53 .919 7.07 .083 .335 e —— :
.S 2 24.3 949 7 .64 -1,13 -1.24 - -— i<
3 42,8 .801 5.01 -.436 ~ 433 il —~—— R
5 3.63 .955 6.15 212 .236 - —— 1
6 36.4 . 720 4,65 —~ o720 - <554 o ——— K
7 ‘ 15 0‘2 ™ 882 . 6o 98 .409 P 391 —— - !
E 2 27.1 1,02 11,2 -2.52 -2.17 ———— — ;
3 12.9 Y 945 9.42 1. 90 .707 - ———— K
97£xcluding 1827 (see text).
E/Elasticity of B¢ with respect to P¢_j- -
S/i.e., R2 corrected for degrees of freedom (R2 = 16/19 . R?)

H in thousand hectares, P in crowns per quintal.
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is that for barley, oats, and corn the price coefficient
is either insignificant or of the wrong sign‘in every
case. Again this corresponds to generally high_values
for & or.Bz, so without further probing we cannot be
sure whethér we can attach any meaning to such a result,
especially since the price vériable may\be’éeriously

deficient.

We find for wheat two cases out of séven in which
the price coefficient is significant at the ten percent
level or better, and for rye this happens in sixvof.the
.seven regions, with generaiiy quite high elasticities of | ;
observed acreage with respect to price. For three of the
regions the implied adjusﬁment coefficient, %5 is esti-
mated at what I would consider a more “reasonable" level,

i.c., on the order of 0.5.

.

Again our model seems to do better for a crop
which exhibits only a small trend up or down in its |
acreage. And again, as with the countrywide daéa, several -
modified forms of the original model were tested, giving

" no significant change in the results, with one major

exception. QL’”'" 5450
. UNTIVERSTCY OF THE LYPPINYS
BCHOOL OF RCOROMICS LIBBARY
QUIZON CITY
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29/ _ .
. Falcon . suggested a very simple methed for

testing'whetherfthe deflation procedure ﬁarks the price
response:' ﬁerely include thé prices of all the competing
- crops undeflated. This will almost certainly intxrbduce
prdblemé of'multi;ollinearity, and is very costly in
degrees of freedom -- 2 most7ielevant consideration when
using series as éhort as those available here for regiopal
estimates. A preferable procedure then might be to make

a single index of the prices of the competing crops and °
introduce this along with the undeflated price of the
particular crop in question. Estimation of such a model

also'giQes some idea (albeit a crude one) of cross-

elasticities of supply of various crops.

For the countrywide data, the estimation of an
equation in which the share of a certain crop in thé
.total acreage devoted to the group (i.e., H/Z) is a
function of the price, an estimation using own price
(hndeflated)'and the index of ﬁrices of competing crops
(undeflated) gave no better results than those using'just
the single deflated price. When the same. procedure was
applied to’the regional data, a rather different picture

emerged. Where before a measurable price response was a
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rarity, it now became pervasive (gée iablé 5). In most
caéeé the péttern of signs is what one would expect, i.e.,
‘own price goefficient positive and coefficient of price
of other grops negative, althpﬁgh for éorn.this is not
the case for any region. The explanétion is probably to
be found in the customary rototion of crops in Hungary: |
corn entered muchvmore often than other crops into the
rotations with wheat and thus corn plantings tended to
follow wheat plantings éomewhat; moreover, the price of
wheat typically carries a woight of about one-half in the
érice index of other crops as it applies to corn, so the
positive reaction of corn acreage to the price index of
the other four grains is noct surpriéing; This sort of
reaction could also accoynt for much of the apparent
insensitivity of corn acreage to price which characterized
all of the previous estimaticns. A similar explanation
probably_holds for those cases of apparent positive cross-
elasticity and/or negative own-price elasticity observed
for barley in regions 5 and 7, and for oats in region 7.
‘Why this perverse type of reaction should appear to be

the case for wheat in region 5 - 6ne of the principal
wheat growing areas of the country - remains a mystery,

however.
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The data contained in Table 5 seem to show a
rather general pattern of price responsivaness in the
allocatiqn of land among the various grains. Further, it
woﬁld appear to be the dase that were the model complex
enough to take into account standard rotation practices,
this responsiveness would stand in yet sharper rélief:
those cases of seemingly positive.cross-elasticity of

supply in the short run hint at this, and the existence

+

of positive coefficients for both own price and price of
others indicated a multi-collinearity in the observations
on the independent variab;es which could serve to cover

up the "true" level of significance of prices in the
allocatiog decision. The generally better results using

a two-year lag may alsoc be due to the problem of rotations -
once a winter crop is sown, a spring‘crOp cannot be planted
‘on that same ground unﬁil the next following year. This
would not bind the choice of which spring crop to the ?5
price of two years ago, but such considerations no doubt

strongly influence the choice as between winter and spring

Crops as groups. Insofar as their prices tend to move

together, this might be sufficient to account for‘the

greater apparent power of the prices lagged two years in ;:%

explaining Changes in the allocation of grain land.
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The observed price response in 211 formulations
of the basic model, as well as in most of the alternatives
attempted, has either been small or apparently non-existent.
This implies either (a) that price was not very importanf
in the acréage d?cisiohs of Hungarian graih'farmers, or
(b) that while important, price was overwhelmed by sbme
other consideration, or (c) that price expectations and
the responses thereto were formed in a manner quite differ-

L)

ent from that postulated in the models used.

A test of proposition (b) might bé in order,
since during the period under review such a potentially
doﬁinant factor was present, namely the great expansion
of the Hungarian railway network. From the 2700 kilo-
meters extant in 1868, the length of line increased to

ol 30/

22,000 km. by the end of 1913. The expansion of the

" market made possible by the extension of the transportation

network may have been of crucial importance for Hungary,
31/

just as Myint suggests it was for many other economies.

To test this proposition, I have postulated an equation

in which the amount of land devoted to a given crop in a

given year is a function of the deflated price and the

’

/‘*‘ !
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length of railroad line in place at the end of the
preceding year. The results of this estimation are.

presented in Table 6.

The first striking feature of this formulation
is the importance of the railroad variable in explaining
changes in acreage - it is significant at the 2.5 péréent
level or higher for 12 of the 15 cases tébulated, and at
ten percent or better for two §f the remaining three.
The observed negative elasticity of rye acreage with
respect.to railroad mileage results from the status of
rye‘as an inferior good - in particular as an'inferior
substitute for wheat in bread-making. Why oats should
also exhibit this apparent negatiﬁe elasticity in the
early period is less clear. Perhaps &ith a relatively
constant horse population aﬁd with increasing yields per

hectare, fewer acres of oats were needed to provide the

requisite amount of feed.

It is also ihteresting to compare the results
of the estimation’ of this "railroad" model with those of
the basic model. In Table 7 I have collected the esti-
mations of acreage élasticity with respect to pfiqe and

the level of ,R2 for the basic models and the #smilroad

A_-»“_,‘
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TABLE 6

Estimation of the Equation

LB, = C +Dbylnp,_, +b)InkR, 2

. Bignit. Signit. -

Crop la Period c b “"S“ b 19"%1 - 2
g | 1l of Py 2 of by .

Wheat  i=1  1872-19013  5.34  -.100  10%  0.312  0.05% .90
1872-1893  3.73 .018  ---  0.456  0.05% .9€

1893-1913  6.58  -.039  --- 0,167 2.5% .23

Rye i=2  1872-1913  7.82  0.137  10% -0.126  0.05% .65
" 1872-1893  7.80  0.281 5% -0.164 0,05% - .4
1893-1913  7.26 0,170  10% -0.076 10% .21

Barley i=1  1872-1913 5.68 0,150 2.5%  0.093  0.05% .6
1872-1913  5.39  0.138  10%  0.130  0.05% .7

1893-1913  4.78  0.112  ———  0.195  0.5% .3t

 Oats i=2  1872-1613  6.95  0.034 --- -0,012  --- .0
| 1872-1893  7.07  0.138 2,5% -0.053 5% o2

1893-1913  4.57 -0.027 ===  0.249  0.05% .5!

Corn j=2  1872-1913  5.35 -0.050 15%  0.256  0.05% .8
1872-1893  5.51 -0.173 0.5%  0.271  0.05% .9

1893-1613  4.34 =0.011  ---  0.349  0.05% .6

P

RR = kilometers of railroad ln place in Hungary at year's end.
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Table 7

Observed Elastlcztles-/ and R2 from Basic Model
and from “Rallroad“ Model

1871(2) - 1893

“Crop Period Ep RZB RZRR
Wheat 1871(2)-1913 .12 -— .905 .908
1871(2)-1893  -=- —— .941 .965

1893-1913 —— —— .229 +230

' Rye 1871(2)-1913 W11 .14 .695 .652
| 1871(2)-1893 .25 .28 .655 .452
1893-1913 .17 .17 .286 .273

Barley 1871(2)-1913 .10 .15 .669 .618
» 1871(2)-1893 .19 .14 .760 .755
1893-1913 — - .355 .348

Oats 1871(2)-1913 .05  —=- .408 .618
1871(2)-1893 11 .14 .460 .288

11893-1913 - — .455 .550

Corn 1871(2)-1913  —-=  ——o .896 - .897
1871(2)-1893 --- negative .86l 907

1893-1913 — .583 .623

a/ Elasticity of observed acreage with respect to ob-

served price.

Source: Tables'1

Quantity entered if price coefficienti}
was significantly different from zero at the 15
percent level,

and 6.
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model for each of the three time period$ considered. What
is immediately evident is that the bagic (Nerlove-type)
model has no real superiority over the simple formulation
which relates acreégevto price changeé and expansions of
the tramsportation ngtwork in explainiﬁg the supply
behavibr of Hungarian grain farmers forlthe period under
ihvestigation. Because the nuﬁber of kilometers of rail-
‘way in place is a good pro#y for time, the “railroad“
model may not have revealed very much. Unfortunately'it
was not possible to obtpin an annual series for length
of the rail network by ragions, which could have made

possible a much better test of the expanding-market-

/.'

through-transportation-expansion hypothesis.

‘Where ther has all this brought us? It seems "3

reasonable to conclude from all of the foregoing estimates

; ."*w |

that although some responsiveness to price did exist, it
was a rather inelastic response, though neither more in-
elastic than that observed for several péasant economies
of today nor that for the United States (as reported by
32/ . . ot )
Nerlove). Every alternative which allowed the division of
time series in the mid-1890!s exhibited a marked fall-off  §

in its explanatory power when applied to the second period.
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Price responses tended to become more inelastic orvto
diéappeaf from the estimatesrafter 1893, although some

of the regional estimates’still show 2 fairly pervasive,
if inelastic, price respdnse. This apéareht reduction

in the flexibility of Hungarian agriculture occurred along
with an increase in tariff proteétidn around the Empire,éé/
and an ingréase in the share of large estates in the land
distribution. Thus we cannot reject the hypothesis that

the expansion of the large-estate sector did not make

Hungarian agriculture less price—:esponéive.

This does not mean, however, that the Hungarian
’ *

farmer;vdid.not respond to economic incentives. The
apparently réﬁher strong response to the expansion of the
railroad netﬁork is an illustration of this point. The
fall-off in pride re8ponsiﬁeness in the latter part of the
period can also bé consistént with profit~ma§imi2ing
behavior. As noted earlier, farmersvféced'with an in-
elastic demand curve for their products may learn very
quickly that too strong a reaction to price change earns
them nothing; As the market for Hungarian grains shrank

geographically and became ever more exclusively a

“Jomestic® - i.e., Austro-Bungarian Empire - market, we
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would expect thaf the elasticity of demand facing
Hungarian grain produéers would also have shrunk,'eSPe—
cially with the impoft of available substifﬁtes (i.e.,
foreign grains) increasingly restricted’by tariffs. The
data are coﬂSiséeﬁt with, though do not prove, monopoly

- behavior,

Thus, with evidence available, we cannot
conglude with certainty that Hungarian agriculture was
more or less responsive to economic incentives, or more

7

oxr less intent on profit maximizing, that the agricultures

of -other countries and times studied by other researchers.

4

Such evidence as can be found seems to indicate, however,
that there is no compelling cause to assume Hungary'!s -
responsivenéss to be very much different either from that
of currently ﬁnderdevelqped countries, despite the

differences in the structure of landownership, or. from

' that of Germany, with a similar land distribution.

~
L)




FOOTNOTES :

;/The literature is quite extensive. See for
example P, T. Bauer and B, S. Yamey, "A Case Study of
Response to Price in an Under-developed Country," Economic
Journal, LXIX (December, 1959), 800-805; Robert M. Stern,
"The Price Responsiveness of Egyptian Cotton Producers,"
Kyklos, XII (1959), 375-84, and "The Price Responsiveness
- 'of Primary Producers," Review of Economics and Statistics,
XLIV (May, 1962), 202-207; Raj Krishna, "Farm-Supply

Response in India-Pakistan: A Case Study of the Punjab
Region," Economic Journal, LXXIII (September, 1963), 477-
487; Walter P. Falcon, "Farmer Response to Price in a
Subsistence Economy: The Case of West Pakistan," American
Economic Review, LIV (May, 1964), 580-591; or M. J. Bateman,
“Aggregate and Regional Supply Functions for Ghanaian Cocoa,”
Journal of Farm Eeconomics, XLVII®(May, 1965), 384-40l.

2/

One study which makes a specific distinction
between the response of estate-owners and that of small-

- holders is Clifton R.- Wharton, Jr. "Malayan Rubber Supply
Conditions," in The Political Economy of Independent Malava,
ed. T, H. Silcock (Canberra: Australlan National University,
1963), 131-62.

é/Hungary was perhaps an archetypical example of
the latifundia system, and the share of these enormous
properties in the total land distribution increased during
the period under review, so that by 1914 estates of 1400
acres or larger included morc than 40% of all landed
property. See S. M. Eddie, "The Changing Pattern of Land- =
ownership in Hungary, 1867-1914," Economic History Review, ' :
XX (August, 1967), 296. For comparisons of land distri- .
bution with Germany and other European countries, see ibid.,,
301-03.

4/

Marc Nerlove, The Dynamics of Supply: Estimation - e
,of Farmers! Response to Price (Baltimore: Johns Hopkins s
Press, 1958). : 5

5 , .
. —/For a proof of the derivation, see ibid., 25-26,
62-65,



é/Ordinary least squares estimation will not
give unbiased estimates of the parameters in the case of
serially-correlated residuals. In thé present paper,a
two-stage least-squares estimation procedure ~- which
avoids this problem -- was tried, but the results were
indistinguishable from those resulting from the use of
‘ordinary least squares. Another approach to this
. problem would be to use the quadratic hill-climbing $ech-
nique developed by Goldfeld and associates (S. M. Goldfeld
et al., "Maximization by Quadratic Hill-Climbing,"
Econometrica, XXXIV (July, 1966), 541-551). An appli-
cation of this technique to price-response estimation can
be fpund in Jere R. Behrman, "The Relevance of Traditional
Economic Theory for Understanding Peasant Behavior: A
‘Case Study of Rice Supply Response in Thailand, 1940~ 1963,“4
paper read at the Econometric Society Meetings, Washington,
D.C., December 30, 1967. (This paper has since been
included as part of a larger study. See Jere R. Behrman,

ly Responge in Unde . :

(Amsterdam: North Holland, 1968).

2/ .
—/In this case the residual, vt =92“t' See
Nerlove, 26, .

§/Krishna'refers to these extra variables as
“ghifter" variables, and explains the effect on the original
model of their inclusion. See Krishna, 478.

2/The combination would make desired guantity a
function of expected price, and use equations (3) and (6)
to represent the revision of price expectations and the
adjustment of actual acreage, respectively. There is no
necessity that the two coefficients B8, and B8_, be equal.
The problem arises, however, that B aﬁd B, € ter abso~-
lutely symmetrically into the reduced-form estimating
equation, so that a separate value for each cannot be
' calculated from the parameters estimated. . Nerlove suggests
a way around this: finding another varlable that enters
into the equation for expected price, or for acreage
adjustment, but not both (Nerlove, 65). ‘'For a further
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consideration of thls problem, see appendlx 1 to this
paper.

» ;g/zt woild perhaps be appropriate to remind the
reader that "Hungary" referred to here is not the present
small state, but the eastern half of the Austro-Hungarian
empire, Pre-World War I Hungary had about 3 times the
area and about twice the population of present-day Hungary.

——/For a more detailed discussion of this point,
fsee S. M. Eddie, “"Agricultural Production and Output per
Worker in Hungary, 1870-1913," Journal of Economic History
- XX (July, 1968), 200-201.

=~ Annual crop surveys were not begun in Germany
until 1893. Sharp breaks in the acreage series for the
. German grain crops occur at each year (e.g., 1878, 1883)
when a crop survey was made. The changes in acreage
between crop surveys were usually strongly underestimated.
Data from Statistisches Jahrbuch fir das Deutsche Reldh,
various issues.

;Q/Nerlove uses the price of all the crops
included in his study in constructing his deflator. Thus
“"own price" appears in both the numerator and denominator
of the expression for deflated price of a given crop --

a procedure which imparts an upward bias to elasticity
estimates. Separate deflators for each crop are used in
the present paper to avoid this problen.

lé/The\dhoice of 1891-95 as the base for the

price index requires some explanation, since it was a
time of very low prices. Alternative price indices based
on 1909-13 were also used, with virtually no detectable '
difference in the results of any of the regressions.

_ Since the use of 1891-95 prices does not measurably
affect any of the estimates, it is more convenient to
apply, being a s;ngle base that can be applled for both

subperiods.
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Inyestigation of Supply and Demand Conditions for Hungarian
Grgin Crops, 1887-1913," unpublished paper (mimeo),
Magsachusetts Institute of Technology, 1962, chart 1.

éé/Krishna, 483,

‘£Z/Mangahas, Recto, and Ruttan, "Price and Market
Relationships for Rice and Corn in the Philippines,*
Journal of Parm Economics, XLVIII (August, 1966), 685-703.

1 :
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gé/Edmundo R. Prantllla, "The Supply Response of
Sugar in the Philippines,” M.S. Thesis, University of the
Philippines, lst Semester 1968-69, 150. The nil figure is
misleading, however,:  since the sugar export quota was the
operative constraint. Elasticity of hectarage with respect
to size of the quota was near unity.

gé/OScar J4szi, The Dissolution of the Habsburg

Monarchy (Chicago: University of Chicago Press, 1929), 196-200.

——/The estimating equation (9) is derived in an
exactly analogous fashion to equation (7). The proof is
contained in appendix 2. :

zé/For example, the share of acreage for the
group devoted to any given crop (i.e., H/2Z) was made a
function of price -- recognizing explicitly the alloca-
tional nature of the cropping decision. assumed. Yields were
included, but were nowhere significant. Various lags on the
several independent variables were assumed and tried, as was
an arbitrary structure of weights in determining the expected
normal price. None of these gave any better results than the
original model, and exhibited the same general pattern of
response. :

2-g/F'alcon, 74-75.

_ QQ/See Magyar Statisztikai ﬁkanyv (Bungarian
Statistical Yearbook), various issues between 1871 and 1914.

QL/Hla Myint, The Economics of the Devgloping
Countries (New York: Praeger, 1965), Ch. 3.

32/por the period 1909-1932, the cbserved
elasticities of acreage with respect to price were 0.27
for cotton, 0.48 for wheat, and 0.10 for corn. The
adjustment coefficients were 0.41, 0.52, and 0.54 respec=
tively. See Nerlove, 201-04.

| e,
e




éé/For a fuller discussion of the tariff history
of Austria-Hungary, see S. M. Eddie, "The Role of Agri-
culture in the Economic Development of Hungary, 1867-1913,"
unpublished Ph.D. thesis, M.I.T. Department of Economics, ~%
1967, ch. IV. The discussion there relies heavily on two J*
German—language works: Josef Grunzel, Handelspolitik und b

Auggleich in Osterrelch -Ungarn (Vienna and Leipzig: Duncker
und Humblodt, 1212) and Alexander von Matlekovzts, "Die
Handelspolltischen Interessen Ungarns, " in Beitrdge zur
neuesten Hanhdelspolitik Osterrelchs ("Schriften des Vereins
flir Socialpolitik," wol. XCIII; Leipzig: 1901). .
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Appendix 1

Further Considerations of the Basic Model

2

® : .
When we attempt to compine the "expectations"

and "adjustment" forms of the basic model by relating
desired output to expected price, certain difficulties
result. Nerlove (pp. 63-65) demonstrated this by adding

such a relation (he assumed it to be proportional for

simplicity), e.g. ‘

\ :
D_ _E

- When combined with an expectations equation,

E E A BE
] -!- -
Pe Pip *8y (P y Py

and an adjustment relation,

_ D_ A
Qp =Qpy * 8, (0, -0,

£ ct-1 0 "2 ) (11)

would give an estimating equation of the following forms:

A A T AP ' A
=y + - + (1- + (1- -
Qu = 818y Py +LU-8)) + (1-8)/ @ + (1-8)) (1-8,)Q

(iii)

Because By and B_ enter symmetrically into the expression

2
. ...' 1] 3 A (3 *
(equation iii) for.Qt, we cannot isolate them., If they

could be made to enter the relation asymmetrically (Nerlove'!s

e "
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»

. as important as estimating 8

suggestion was to find_some other variable which enters

D E :
the relation between Q and P -- gee footnote 9)»

this difficulty couid be overcome.

s

Althéugh it may be impossible to isolate values
for 8, an&\BZ unless either or both can be shown a priori
to be zero or'one, it may still be possible to derive x,
the price coefficient from equation (1); Since the

’price‘coefficient is often the principai point of interest
in the sorts of probiems with which we are here dealing,
‘being able to derive an estimate of 15 may;ﬁe at least

1 or 82.

The derivation of x would proceed as follows:

Rewrite (iii) as

A 3 ,!",
Q =Aap_, + BQt-l tco (iv) 4
where ,
' A = r8162 (v)
B=2-38-8, ‘ (vi)
C= (1-8y) (1-8,) = 1-8, - B, - 6,8, (vii)



From the regression estimating (iv) we would have values

for A, B, and C. Combining (vi) and (vii) and rearrangiﬂg

texms, we have 8,8

s =C-B+ 1. Since we have estimates

1

of B and C, we can @alciulate B, 8,, Substituting the

1

into (v) allows us to calculate x.

1

value of 8 9

Two prob{ems arise when‘wé attempt to estimate a
relatibn such as (iv). One is the previously-mentioned
| probiem of biased estimates of the coefficients because
of the inclusion of lagged values of the dependent
variable as independent variables. The other is a
problem of multicollinearitys éincg in most applications
the Qs are likely to be highly serially correlated, the
values of \Qﬁ and 02_1 used as independent variables are
likely to show a very strong correlation with eéch other.
solved A
~ This is not a problem which can be/by simple algebraic y

manipulation of the functions.



Appendix 2

The "Deviations" Model

The “deviaﬁions from trend" model produces an
estimating équation which is the exactvanalogue of the
' eéfimating equation (7) from the basic model. Let the
actual deviation from output trend in period t, Qi —AQi,
be designated Yi, and the desired deviation of output
from trend, Qz - Q:' be designated Yi . Then a
“"deviations" form of the basic model would appear as

follows (ignoring residual terms for simplicity):

PP s ) (1)
3 o e
t t-1 t t-1
and . ‘
D A ‘.
.Y =K + sP . . ii
St t-1 , (11)

From this the estimating equation (9) follows, with
d2 = g8 and d3 = (l-a), by exactly the same procedure as
usea to derive equation (4) or equation (7). Note that

equation (i) above could be written out as

A T A T | D T A . T
— = - 4+ o - . -
@ -Q) =1( -Q) . +elo -a -(Q -9 )
(iii)
. D e D A
since Y , the desired deviation from trend, equals Q-Q .

T '
From the equation for Q , i.e.,



s » |
@ =C+ml (iv)

s

where T is a variable indexing time, we see that as m
' A - T ‘ ,

approaches zero, Qt—l approaches Qt" In the limit, with

Qt‘l = Qt , equation (iii) xeduces to equation (5) in the

text;_ i.es, o = 82:

‘

If m # 0, then o # B,. But because the estimate
of MSQ from equation (7) is biasedbby external factors
for which trend is the proxy, while g -from equation (i)
;,iswnot' @ is a better measure of the actual coefficient
6£‘éﬁ5ﬁstﬁént-that is the B, derived b§ sol&ing back from

 the values derived in estimating equation (7). This

simple two-stage procedure also avoids the multicolligearity

problem which would be inherent by merely including time
as a variable in equation (7), since ex hypothesi there

exists a strong trend in the output (or acreage) variable.
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