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The Effect of Price on Acreage and Yield of Potatoes
By Olman Hee

Farmers’ response to price has usually been measured by acreage response. Changes in
yield were regarded largely as a consequence of weather. —Accordingly, the inclusion
of such changes would tend to obscure the underlying production-price responses of
farmers. Weather has played a much less important role as a determinant of yields
during World War II and the postwar period, and the notion of a yield response to price
has become a logical assumption in the statistical measurement of supply response. The
effects of weather were not analyzed in this particular study.

In this paper, relationships between supply of potatoes (as measured by acreage and yield
response) and expected “normal” price are studied. This price differs from previous
year’s price. Farmers are believed to gage the prospective price for the current crop
from an evaluation of past prices to form some sort of “normal” price. The prospective
or expected price is modified each year by the knowledge gained from actual price.

Two objects are sought: (1) To obtain total elasticity of supply measures from elasticity
of acreage and elasticity of yield, and (2) to evaluate farmers’ response to expected
“normal” price as contrasted with previous year’s price. The study provides for a single
yearly adjustment to price and therefore does not consider projected adjustments that
might occur over long periods.

For valuable assistance given the author wishes to express his appreciation to Anthony S.
Rojko, Frederick V. Waugh, Will M. Simmons, and James P. Cavin of the Agricultural
Marketing Service, and Richard J. Foote, formerly of AMS. The paper was developed
from research under authority of the Agricultural Marketing Act of 1946 (RMA,
Title II).

HIS STUDY shows that high prices of pota-
toes tend to encourage both the expansion of

did not differ enough from zero to justify an
elasticity estimate.

acreage and higher yields. It shows also that low
potato prices discourage the expansion of acreage
and tend to hold down the level of yields.

Previous studies include those of Bean (2)*
Walsh (9), Pubols and Klaman (8), Kohls and
Paarlberg (6), Bowlen (3), and Gray, Sorenson,
and Cochrane (5). The supply elasticity coefli-
cient obtained in these studies measured acreage
response to price. They did not attempt to in-
clude other facets of the supply function, such as
level of technology (sometimes represented by
yield), prices of input factors, farm income, and
labor-leisure relationship.

These studies consistently found low supply
elasticities of acreage response to price. Some of
these elasticities are as follows: Walsh for cotton,
0.20 ; Kohls and Paarlberg for corn, 0.07, for wheat
0.40, and for potatoes, 0.08; Pubols and Klaman
for potatoes, 0.23 ; and Bowlen for the total United
States crop of wheat, a regression coefficient that

! Italic numbers in parentheses refer to Literature cited,
page 140.

Despite these low elasticities, some of the studies
indicated that it would be incorrect to say that
price was not an important consideration in the
decision-making processes of farmers. Rather the
conclusions were that the direction and extent of
farmers’ supply response is influenced by a very
diverse set of factors that differ among areas,
among farms, and over time.

Response to Expected Price

Prices of potatoes vary considerably from year
to year. It has been argued that farmers would
receive lower incomes if they revised production
plans in relation to these wide swings in prices
(6). In making decisions with respect to pro-
duction levels, potato producers are concerned
mainly with what the current year’s price will
be. In other words, potato producers respond, it
is argued, not directly to the previous year’s price,
but to an expected price, though this expected
price may be based in part upon the previous
year’s price.
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Price expectations are shaped by a host of con-
ditions and events. Input-output ratios, cost ex-
pectations, past prices, and other influences enter
into the formulation of such expectations. Of
these, past prices are the most important because
each past price is a reflection of the factors that
affect a short-run market supply-demand situa-
tion.

If we agree that producers do not rely solely on
last year’s price, we must develop an hypothesis
that explaing the way price expectations are
formed. One such hypothesis has been advanced
by Nerlove (7) in a study of elasticities of acre-
ages of corn, wheat, and cotton with respect to ex-
pected price. He assumes that farmers adjust
their expectations of price by the margin of error
that they made in predicting the previous year’s
price. Using this hypothesis, he obtains higher
elasticities than those obtained from analyses
based on previous year’s price. Nerlove’s formu-
lation is incorporated in the explanation model
discussed in the next section.

The Expectation Model

Total production (supply) of potatoes in any
crop year equals the number of acres in potatoes
times yield per acre. One could make a study of
supply response that ignored these individual
components and analyze directly the factors that
affect total supply. However, acreage response
and yield response are two separate and distinct
functions; a considerable quantity of information
in regard to farmers’ behavior may be lost when
only a single supply function is considered.

The formulation presented here considers the
elasticity of supply with respect to price to be an
additive function of the elasticity of acreage and
the elasticity of yield.?

Acreage Response Function
The formulation of the expectation model for
acreage response follows that of Nerlove (7).
Assumption No. 1—Acreage of potatoes
planted depends upon expected price in the year
of harvest. We express this as follows:
X =a,+b, P+ U, (1)
where
X,=planted acreage
P} =expected price
—=random residual term

* Proof that the relationships are additive are given in
Allen (1, P. 252).
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Assumption No. 2—Potato producers adjus
their expectations of price in the year of harvesb
by the margin of error (or proportion of it) that
they made in predicting last year’s price. This
takes the following form:

[Pf—P;k-l]:ﬁ[Pz-l—P’:-x] (2)
where

P} =expected price for current year

P} 1=expected price for previous year

P, y=actual price for the previous year

B=-coeflicient of expectation (the propor-
tion of the margin of error by which farmers
adjust their expectation)

We assume that g will always lie between zero
and one.® If g equals one, equation (2) becomes
P*=Pi,. Thus P*; in equation (1) can be re-
placed by P;,. This is equivalent to saying that
farmers rely solely on last year’s price in making
their decisions. However, we assume that farmers
do not respond solely to last year’s price but to
expected price and that they revise their expecta-
tions continually; therefore, the value of g will
be less than one.

We cannot observe P*; so that an estimating
equation containing P*; cannot be fitted from em
pirical data. However, given relationships (1)
and (2), an equation may be derived whose co-
efficients can be estimated from observed variables.
Estimates of these coefficients, in turn, can be used
to estimate the parameters in equation (1). From
equation (1), we know that expected price, P*;,
is a linear function of acreage, X;. Last year’s
expected price must also be a linear function of
last year’s acreage; thus,

1 1
1‘.1=—-%—i+b—1 Xo—5- Uy 3)

Substituting (3) for P¥_; in (2), we get

1 1
Pttg—p Xorky- Ui

1 1
=B[Pz—1+%—i—z‘; Xt—1+31' U:—l] 4

* Although it is not a necessary assumption, this mathe-
matical property conveniently places a restriction on the
limits of values of 8. All known empirical studies indi-
cate that the assumption is a correct one.




‘ombining like terms and expressing in terms of
¥ equation (4) becomes

Substituting equation (5) for P} in (1) results in

X,=a,+0b, I:(—zlib—l_—a‘l'l'ﬁpt—l’*‘

COE LR A

which simplifies to

Xt=a113+bxﬁpz—1+ (1'—B)Xz—1+Ut—‘ (1—3)Ut—1
)

and can be rewritten as
X,=7r0—|—1rlP,_1+1r2X,_1+V¢ (8)

Estimates of the parameters obtained from equa-
tion (8) may be used to compute algebraically
the coefficient of expectation, 8, in equation (2)
and to estimate the parameters in the acreage
response relation (equation 1). The pertinent
algebraic relationships between the relevant pa-
rameters are as follows:

=7 )

The mathematical formulation may now be
stated in more general terms. We assumed that
farmers made adjustments in potato acreage on the
basis of expected price and that their price expec-
tations were influenced to a considerable degree by
the prices they received in previous years. Basic
source information on expected price was not avail-
able to measure statistically its influence on acre-
age directly. However, by assuming that acreage
in the previous year reflects past price expectations
and by including both the price and acreage in the
previous year as variables in the regression equa-
tion (8), we delineate statistically that part of
acreage resulting from last year’s price and that
portion from previous expectations. Thus, the
coefficient of expectation (adjustment) derived
from this regression essentially tells us the relative
contributions of the price in the previous year and

past prices in the other years toward formation
of expected price.

Because of this, the coefficient (= in equation
(8)) showing the effect of the previous year’s price
on acreage bears a similar relationship with the
coefficient (b, in equation (1)) showing the
effect of expected price on acreage. Thus, the co-
efficient associated with last year’s price refers to
that portion of the total response (b,) to ex-
pected price which is attributable to price in the
previous year. Specifically, the coeflicient equals
the total response, b;, times some adjustment
factor which in this case is the coeflicient of expec-
tation, 8 (see relation 7). Hence, if we know the
response of acreage to previous year’s price and
we know the coefficient of expectation, we can
compute the acreage response to expected price,
even though we have no data on expected price
(see relation 9).

Yield Response Function

The yield response function is similar to the
acreage response function. We assume that farm-
ers adjust their production plans to a desired yield
level in relation to expected price, complementary
to the relation found in equation (1). In addi-
tion, it takes into account a cost factor. Thus,
the yield function becomes:

Yi=a,+b,P¥+b,0,+U, (10)

where C;, cost of fertilizer, is the only variable
not previously identified.

As in the case of the acreage response function,
potato producers revise their expectations of price
in the manner indicated by relation (2). Thus,
coefficients in equation (10), making use of rela-
tion (2), may be computed from coeflicients in
the following estimating equation:

Y;=1r0+7r1Pt_l+1r2Yt_1
B0 bkl VA

Coeflicients in equation (11) bear a similar re-
lation to equations (10) and (2), as did equation
(8) to (1) and (2).

Statistical Analyses

The estimates of supply response for potatoes
are based upon two fitted relationships: (1) A
regression of acreage on price and other factors,
and (2) a regression of yield on price and other
factors.

133




The two periods used in the analyses [1930-41]
and [1930-31 and 1951-56] are considered to be
as close to free market supply and demand condi-
tions as can be found in the potato industry in
the last three decades. The data used (crop-year
basis) are those provided by the Crop Reporting
Board, Agricultural Marketing Service.

Acreage Response

The acreage estimating equation was fitted by
least squares method for two periods—[1930-41]
and [1930-41 and 1951-56]. The variables used
are as follows:

X:=Planted acreage of late summer and fall

crop potatoes, in millions.

P ,=Season average price received by farmers
for late summer and fall crop potatoes
deflated by index of prices received by
farmers for all farm products, dollars
per hundredweight, lagged one year.

X=X, lagged one year.

7=Time, 1930=1. Linear trend assumed.

Planted rather than harvested acreage is used
as the dependent variable as planted acreage re-
flects more closely the production plans of farmers.
But data for planted acreage of potatoes date only
from 1929. This places some limitation on the
number of observations available for a free market
span of years in the time series.

The use of harvested acreage for which data
are available for earlier years as an alternate
choice for analysis may not be consistent with as-
sumptions implicit in this study. In years when
some of the planted acreage is not harvested be-
cause of unfavorable prices, the supply relation
with harvested acreage as the dependent variable
is affected by current price. But current price is
also affected by the demand for potatoes. A com-
plete formulation using harvested acreage would
of necessity have included a demand relation.

The following results were obtained from the
regression analyses for planted acreage of late
summer and fall crop potatoes. As for all analy-
ses in this paper, the numbers in parentheses are
the standard errors of the respective coefficients.

193041
X;=0.624+0.188P;_,+0.740X,_,—0.0317
(174)  (.209) (.019)

(12)
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1930-41 and 1951-66

X;=0466+0.256P;_,+0.740X,_,—0.0177
(126)  (.157)  (.061)

(13)

The regression coefficient for acreage on price
lagged one year differed significantly from zero
at the 5 percent probability level in the analysis
for the longer period but not for the 1930-41
period. However, both coefficients were of cor-
rect sign and approximately the same magnitude.
When these coeflicients are expressed as elasticities
of acreage with respect to price, they are found to
be around 0.1 (see table 1). These values are
somewhat lower than the 0.2 obtained by Pubols
and Klaman (6).

Apparently, the normally wide swings in prices
of potatoes from one year to the next make farm-
ers discount some of the most recent price change.
This is confirmed by the low coefficients of expec-
tation, B, of 0.260 that were obtained from the
regression analyses in both periods. The rela-
tively low values obtained indicate that potato
producers, in making acreage adjustments, are in-
fluenced more by their ideas of expected “normal”
price than by previous year’s price. But the low
coeflicients of expectation also indicate that they,
make only moderate year-to-year (short-run) ad—.
justments in their price expectations.

Other statistical measures pertaining to the re-
gression analyses such as the coefficients of multi-
ple determination are shown in table 1.

Estimates of coefficients for acreage response to
expected price were computed by dividing the
regression coefficient of acreage on price lagged
one year by the coefficient of expectation (see al-
gebraic relation 9, p. 133). Using the estimates
of these coefficients an elasticity of acreage with
respect to expected price of 0.3 was obtained from
the analysis based on the [1930-41] period and
0.5 for the [1930—41 and 1951-56] period. As ex-
pected from the coefficients of expectation of
0.260, elasticities of acreage with respect to ex-
pected price are four times as large as the elastici-
ties obtained pertaining to price lagged one year.

Yield Response

The following estimates of the coefficients in the
yield-estimating equation for late summer and
fall crop potatoes were obtained from regression




analyses based on data for two periods, [1930-41]
.nd [1930-41 and 1951-56] :

1930-41
Yt = 1889 + 10.579Pt_1+ 0.723Y¢_1
—(1.724) (.135)
—0.0040,+0.007C,_ +1.1887 (14)
(.045)  (.046) (.289)
1930-41 and 1951-56
Y, = —24.392+10.883P;_,+0.734Y;_,
(5.154) (.118)
+0.0660,+0.073C,_,+2.0187" (15)
(.165)  (.168) (.802)

The variables used in the regression analyses,
which have not been previously identified are as
follows:

Y, =Yield per acre of late summer and fall
crop potatoes, in hundredweight.

Y=Y lagged 1 year.

0. =Cost of fertilizer, April 1st, of each year
deflated by wholesale price index
1947—49=100.

Ci =0 lagged 1 year.

Regression coeflicients in both analyses differ
significantly from zero at the .05 probability level
for all variables except the coeflicients associated
with fertilizer cost. The negligible effect of cost of
fertilizer on yield may be explained in part by the
notion that fertilizer applications once initiated are
at least maintained at the most recent level even in
the face of increased costs.

As expected, the coeflicient associated with trend
in yield per acre was substantially greater in the
analysis including the postwar years. Yield per
acre averaged 174 hundredweight during 1954-56
compared with 82 in 193941 and 67 in 1930-32.
Much of the rise in yield occurred between 1945
and 1950 ; the increase was from 100 to 167 hun-
dredweight during the period.

The regression coeflicients for yield on price
lagged one year are almost identical for both
periods of analysis. When these coefficients are
expressed as elasticities of yield with respect to
previous year’s price, they were found to be around
0.1, the same as the response of acreage to previous
year’s price (see table 1).

As in the case of the acreage-estimating equa-
tion, relatively low values were obtained for the
coefficient of expectation, 8, from the yield-esti-

mating equations. The B values of 0.277 and
0.266 for the [1930—41] and [1930—41 and 1951-56]
periods, respectively, were approximately of the
same magnitude as those obtained from the acre-
age equations. Again, this would indicate that
farmers change their expectations little in the
short run and consequently they make moderate
adjustments in production plans that affect yield.
Potato producers apparently do not make sudden
moves in adjusting to new levels of yield.

Other statistical measures pertaining to the re-
gression analyses are shown in table 1.

Based on the above estimates of the price co-
efficient and the coefficient of expectation, an elas-
ticity of yield with respect to expected price of
0.6 was obtained from the analysis based on the
[1930-41] period and 0.4 for the [1930-41 and
1951-56] period. Because of relatively low co-
efficients of expectations, response of yield to ex-
pected price is about four times greater than the
response to the most recent price.

Estimates of Planted Acreage and Yield Per
Acre

Estimates of planted acreage—based upon acre-
age estimating relations derived from the model—
were made for years included in the analysis and
also for other years. Similar estimates were made
for yield per acre.

Table 2 compares the estimates for planted
acreage obtained from the acreage estimating
equation with actual planted acreage published by
the Crop Reporting Board, AMS, for the years
1930 to 1956.

Table 3 represents estimates for yield per acre
obtained from the yield-estimating equation com-
pared with actual yield per acre as published by
the Crop Reporting Board, AMS, for the years
1930 to 1956.

Similar comparisons are shown graphically in
figure 1. In addition, the estimates of acreage and
yield are combined for comparison with actual
production of fall crop potatoes.

For the years in the early 1930’s, estimates of
acreage obtained from the regression analysis
tended to fall below actual acreage. Apparently,
farmers were slow to adjust acreage downward
during a prolonged period of depression. This be-
havior would appear to be consistent with the hy-
pothesis suggested by Clodius (4, p. 429) that
farmers tend to reduce acreage little in bad times
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TasLe 1.—Supply response for late summer and fall crop potatoes; as measured by elasticities of acrea
and yield per acre with respect to price lagged 1 year and expected price, and related statistical data !

®

Acreage response Yield response
Item
1930-41 1930-41
1930-41 an 1930-41 and
1951-56 1951-56
Estimating equation:
Coefficient of multiple determination____________________________ .84 .85 . 98 .99
Standardieryorcoflestimates. il o tEe Bl T R e e 18 ik 1. 29 5. 34
Elasticity of dependent variable with respect to price lagged 1 year:
Actualrvalie=Tol sl o ol bl i 5 o i ST T 2,08 3,12 .15 3.10
StandardierPOress s L S e ae Fles s s pee Te ae T FiT s .07 . 06 .02 .05
Burbin®Watsemstatistielbbov: - o e mals al el g 1L oY T s 41.34 41.35 42 30 41.42
Goetficient-of expeotation: 26 i ila aia ppglan oy Tos - T E . 260 . 260 277 . 266
Elasticity of dependent variable with respect to expected price:
sctiualevalercssdin™ Faze e i E i el e B Akl s e e 2.31 2,48 2. 56 2,38
Standand errore Uomr wlar bt el G RaR RS b oy .45 .45 w33 .25

! Prices are season average prices received by farmers for late summer and fall crop potatoes deflated by index of prices

received by farmers for all farm produects, 1910-14=100.

Data used for the dependent variable in the acreage response formulation were planted acreage and for the yield response

formulation yield per harvested acre.

2 Does not differ significantly from zero when tested at the .10 probability level.
3 Differs significantly from zero when tested at the .10 probability level but not at the 0.05 level.

4 Durbin-Watson statistic inconclusive at the .05 level.

because of (1) their desire to maintain total in-
come and (2) the costs of shifting to other limited
production alternatives.

As expected, the equation overestimated acreage
during price-support years (1943-50). From
1943 to 1946, such wartime (and reconversion) in-
fluences on potato acreage as hired labor and equip-
ment shortages and shifts to alternative enter-
prises combined to decrease acreage appreciably.
For 1947-50, potato acreage allotments were in
effect and the majority of potato farmers complied
with the allotment program. With these limita-
tions but with relatively favorable price relation-
ships and assured markets, farmers increased the
yield per acre of potatoes significantly during the
years under price support. Yield per acre in-
creased from 92 hundredweight in 1943-44 to 167
hundredweight in 1950, an increase of 82 percent
in 6 years; whereas, yield per acre in 1943-44 was
only 35 percent greater than in 1930-31. When
estimates of acreage and yield are combined for
the price-support years, the departures from actual
production are relatively less since the overestima-
tion of acreage is offset in part by underestima-
tion of yield.

Estimates of planted acreage for the entire
period (1930-56) deviated on the average from the
actual acreage by 4.5 percent per year. Estimates
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of yield per acre for the same period deviated on
the average from actual by 3.8 percent per year.

An “error tolerance” equal to twice the stand-
ard error of estimate was computed for each esti-
mating equation. The “error tolerance” has th
following approximate significance: If the eco-
nomic structure represented by these regression
analyses and the probability distribution of dis-
turbances or residual errors still apply, we might
expect actual acreage and yield to be within the
range of 2 standard errors of forecast from esti-
mates of acreage and yield, respectively, obtained
from the regression equations in 19 out of 20 times,
provided the values of the new observations fall
within the range of observation included in the
analyses. As the standard error of estimate is
always smaller than the standard error of fore-
cast, the “error tolerance” cited above is somewhat
too small. The standard error of estimate is used
in this paper as a measure of the confidence limit
as it would be necessary to compute standard
errors of forecast for each year.

When an “error tolerance” of twice the standard
error of estimate (.26) is applied to estimates of
acreage outside the period of fit (1942-50, includ-
ing World War II and price-support period) one
observation falls outside the limits of tolerance.




“ABLE 2.—Potatoes, late summer and fall crops: Estimated and actual planted acreage and related variables,

1930-56
Planted acreage Price Acreage
Crop year lagged 1 lagged 1
year 2 year
Estimated 1 Actual
Million Million Dollars Million
acres acres per cwt. acres

R0 s T T e e e S R R 2. 617 2. 457 1. 52 2. 404
ORI A D e o A e s I E SR e SRR 2. 585 2. 730 1. 31 2. 457
TORE - Trit e R e T R e R SRR 2. 666 2. 897 . 90 2.730
TR LG e A e e e s e e T e e R 2. 765 2. 763 . 87 2. 897
j e 7 S e e S e S A TR N B R e e s RS 2. 833 2. 997 1. 59 2. 763
17 A SR S Bl e S B e oS e, B N e B R 2. 754 2. 798 . 67 2. 997
e ) S R MR S o S R L ARG e M I Rl e ) s 2. 653 2. 421 .92 2. 798
FORTo =B 8 e e et LN e el SR e S e 2. 490 2. 387, 1. 44 2. 421
18135 e e o TR N T | S I I T R T e S In R 2. 225 2:212 203 2. 337
B080 T e e s D e o e e e S 2. 171 2. 138 .93 2. 212
b e ) Nt o i e e i A e G e T e e S SR R R 2. 156 2. 157 1.15 2. 138
FORE o L o e ke B 2. 046 1. 998 .13 2. 157
FOAOT Tt ol e T R T e N e S SO LSS 1. 962 1. 988 .93 1. 998
FO43500 =0 sl e e B R e e e e e 31.971 2. 424 1. 06 1. 988
TGRS ey o VI e B et e B A e L N e R e 2. 267 2. 061 1. 02 2. 424
(L1 L R e g SN T ot gt A, B B R R S M E e 2. 022 2. 012 1. 18 2. 061
: Lo Gl R i e [ e e it G et B R 1. 925 1. 845 1. 01 2. 012
j [0 Ay e SN e e R e e e e R S S S D R e 1. 719 1. 461 .75 1. 845
VPQAR T & e amele & LB D DR SR S s G & e St 1. 462 1. 459 .93 1. 461
JOB £ s e LT e e R ST R e Sl 1. 441 1. 348 .92 1. 459
FOB0: Lot e o e i e R D G Al St R S 1. 322 1. 278 .84 1. 348
L e W S e e S B i D e s e 1. 164 1. 021 .49 1. 278
ABBD e e T e B DR e 1. 077 1. 075 . 96 1. 021
117 S Ce e L Pl O e o o PR L M PR R R R e A 1. 144 1. 160 1. 13 1. 075
TOBRAL S b ot e R s A 1. 021 1. 102 .47 1. 160
R e e S TS e TR AR R e o e b e s M e e, T 1. 058 1. 106 . 85 1. 102
‘956 ____________________________________________________ 1. 009 1.079 i 1. 106

1 Estimated acreage based on following regression:

X ,=0.466+.256 P ;—+.740X ;. —.017 T'

Coefficients relating to the analysis in this estimating equation are based on data for the period [1930-41 and 1951-56].
2 Season average price received by farmers for late summer and fall crop potatoes deflated by index of prices received

by farmers for all farm products, 1910-14=100.

3 Estimate differs from actual by more than twice the standard error of estimate (.26).

If the real economic relation-

ships and the factors making for residual errors or disturbances are the same as in the [1930-41 and 1951-56] period in
about 1 out of 20 times, actual acreage would be expected to deviate from estimates of acreage by more than 2 standard
errors of forecast, provided the values of the independent variables for the new observations fall within the range established

by the values for the years included in the analysis.

The error tolerance as computed is slightly to considerably smaller

than this, and therefore deviations of larger size would be expected somewhat more frequently.

When an “error tolerance” of 10.7 is applied to
estimates of yield, 3 observations fall outside the
tolerance limit. During the years of price sup-
port, some year-to-year changes in yield occurred
that were far in excess of yield changes for pre-
ceding or later years. Apparently, this was due
to such yield-stimulating factors as exodus of low-
yielding farms, allotment programs, and greater
price certainty present during the period.

Values of twice the standard deviation of year-
to-year changes in actual acreage and yield were
computed also. They were found to be 0.34 mil-
lion acres and 13.2 hundredweight per acre, re-

spectively. The “error tolerances” of the esti-
mates of acreage and yield computed from the
regression analysis are smaller than the standard
deviations obtained for actual changes in acreage
and yield.

Durbin-Watson Test

The Durbin-Watson test for serial correlation
in the residuals was made for each regression
analysis. The statistic for each analysis is given
intable 1. The Durbin-Watson statistic in all the
analyses was inconclusive at the .05 probability
level. The most that can be said of the unex-
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POTATOES: ACREAGE, YIELD AND PRODUCTION

Late Summer and Fall Crops, Actual and Estimated
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‘A

BLE 3.—Potatoes, late summer and fall crops: Estimated and actual yield per acre and related variables,

1930-56

Yield per acre Cost of

Crop year Price Yield fertilizer

lagged lagged lagged

Estimated ! Actual 1'year? 1 year 1 year3

Dollars Index of
Cwt. Cwt. per cwt. Cuwt. dollars per ton
D080 e e e S S e 65. 0 67. 7 .5 67. 6 149
TR o S = lhe QI Ny GRS i e e R 66. 1 68. 2 1. 31 67. 7 157
LO8D AL o for e A e e e S 65. 7 65. 5 .90 68. 2 175
1k R R AR SN SR il e e B O il S € 63. 4 63. 2 . 87 65. 5 173
12T L TR s e R P S S M SR T 70. 0 71. 1 1. 59 63. 2 145
14 = R DO e S Oih e M SR e 67.5 67. 5 . 67 71. 1 152
4 R e S L e e LRl i D 68. 2 70. 2 .92 67. 5 140
0 o S ee SRSl e DR S Rt e 77.0 77.5 1. 44 70. 2 131
6T LM O e SR T T e T AR TS 77.0 76. 4 71 77.5 128
980 et ISR L SR UM Y et e T 81.7 77.0 93 76. 4 141
B Ui sk T e R RS MO D BRSNS £ 86. 0 83.8 1. 15 77.0 142
b 2L e e R S U e O B LT i 86. 8 86. 0 .73 83. 8 133
ke e (DOl R b sen Ly B L e s SR 91. 5 89. 3 .93 86. 0 118
19485 oo e 2 R e TR S R AT 97. 6 92. 3 1. 06 89. 3 118
11 S S R o S5 - Sy SRS S SRS R 101. 6 91.7 1. 02 92. 3 122
OBt 3 o o L P 2 sl s i e S 104. 9 99. 8 1. 18 91. 7 121
i 50 AR o T T S M (e i e S T 4110. 1 122. 8 1.01 99. 8 122
17 bl AN IR S ST Nl R IS ) S8 IR e bt S 124. 4 124. 6 75 122. 8 107
FOAR £ 50 Sl Ll S e D L) g U B 4128.9 147. 4 93 124. 6 96
RO e e e e 148. 3 147. 6 92 147. 4 97
607570 N R ol (o S, B IS D e T N 4149.7 1678 84 147. 6 107
Dl e L e e s S L 161. 4 156. 9 49 167. 3 98
1k 1 R R S e T S T e B S D 160. 9 163. 9 96 156. 9 93
b ) AR VRSN i, T Vole [t LD sl s AL 170. 4 161. 4 1. 13 163. 9 98
e LR R AR L SRS R S T S B BT L 163. 4 164. 8 47 161. 4 100
Q8O 0 xR e s R 171. 9 168. 4 . 85 164. 8 98
‘56 ________________________________________ 174. 6 187. 9 .71 168. 4 98

1 Estimated yield based on following regression:

Y,/ =—24.392110.883 P;+.734 Y +.066 C,+.073 C—;+2.018 T

Coefficients relating to the analysis in this estimating equation are based upon the period [1930—41 and 1951-56].
2 Season average price received by farmers for late summer and fall crop potatoes deflated by index of prices received

by farmers for all farm products, 1910-14=100.

3 Index of fertilizer prices paid by farmers deflated by the index of wholesale prices for all commodities, 1947-49=100.

¢ Estimate differs from actual by more than twice the standard error of estimate (10.68). If the real economic relation-
ships and the factors making for residual errors or disturbances are the same as in the [1930-41 and 1951-56] period in
about 1 out of 20 times actual yield would be expected to deviate from the estimates of acreage by more than 2 standard
errors of forecast, provided the values of the independent variables for the new observations fall within the range estab-
lished by the values for the years included in the analysis. The error tolerance as computed is slightly to considerably
smaller than this, and therefore deviations of larger size would be expected somewhat more frequently.

plained residuals is that there does not appear to
be strong evidence of positive or negative serial
correlation.

Use of Supply Response Results

Results from the expectation model indicate
that production of potatoes is influenced more by
farmers’ expectations of the long-run “normal”
price than by the most recent change in the price
of potatoes. Based on analyses for the 193041
period, potato farmers were found to increase
acreage by about 0.3 percent for each upward re-

vision of 1 percent in their price expectations.
During the same period they tended also to in-
crease yield per acre by 0.6 percent following the
same 1 percent increase in expected ‘“normal”
price. Since, as shown earlier, acreage response
and yield response are additive, a supply (pro-
duction) response of 0.9 percent is indicated fol-
lowing a change of 1 percent in expected “normal”
price. A supply elasticity (with respect to ex-
pected price) of 0.9 was found to hold also for the
analyses based on the [1930—41 and 1951-56] pe-
riod. However, during this period, the supply
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elasticity of 0.9 consisted of 0.5 from acreage re-
sponse and 0.4 from yield response.

Although prices of potatoes vary considerably
from one year to the next and although the esti-
mated response to expected price is large (though
still inelastic), potato farmers tend to make small
adjustments in acreage and yield following
changes in actual prices. This results because
farmers tend to revise their long-run expectations
of price little from year to year in relation to the
wide swings in actual prices. This was indicated
by the relatively low coefficients of expectations
that were obtained from the analyses.

These values ranged between 0.26 and 0.28 and
as expected, approximately the same values were
obtained from both the acreage and yield analyses.
That is, farmers tend to revise their previous esti-
mates of expected “normal” price by about one-
fourth of the amount by which the previous year’s
actual price differed from previous year’s expected
price (see relation 2). In relation to observed
changes in price and production, a change in sup-
ply response of 0.2 percent may be expected follow-
ing a 1-percent change in the actual price of
potatoes.

Conclusions

Potato producers normally plan production
under conditions of price uncertainty because of
the wide year-to-year swings in prices of potatoes.
Further, it is found that producers tend to change
their production plans little from one year to the
next in relation to the magnitude of changes in
actual prices.

Because of price uncertainty, producers tend to
make adjustments in acreage and yield based on
some notions of expected “normal” price.

Apparently, potato growers not only look back
at previous prices; they also look forward, in some
sense, to long-run price expectations. But such
long-run expectations are modified each year by
some ratio of the relation between last year’s price
expectation and last year’s actual price.

This study has found that farmers changed their
expectations moderately. Specifically, they tend
to change their notion of long-run expected price
by about one-fourth of the difference between the
price they expected the previous year and the price
they actually received.
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Given a change in expected price, productio
response under this formulation was found to tb
0.9 percent for a 1-percent change in expected
price. However, in relation to the year-to-year
change in actual price, this study found the year-
to-year production response to be 0.2.

If under conditions of free market and dy-
namic equilibrium, potato prices fell successively
for 3 to 4 years and were expected to fall still
further, producers probably would revise their
price expectations downward to a greater extent
than is suggested by the derived coefficient of ex-
pectation of .26-.28. As a result, larger year-to-
year adjustments in acreage and yield would be
expected to occur in a period of successive price
changes (in the same direction) than in a period
of fluctuating prices.

Estimates of acreage and yield obtained from
the regression analyses indicate that fairly accu-
rate predictions can be made from these estimat-
ing equations. When the regression analyses
were used for the period outside of fit (1942-50,
including World War IT and price-support pe-
riod), the estimate of acreage fell within the ex-
pected range of reported acreage. However, the
estimates for yield differed from reported yields
by more than the expected deviations. The sub
stantial deviations in yield were a result of un-
usual changes in yield that occurred during the
price-support period. These changes in yield
were due largely to the sharp decline in number
of low-yielding potato farms and to other im-
portant shifts that occurred in the potato
industry.

Forthcoming studies that take into account (1)
productivity change reflecting technological ad-
vances and (2) alternate dynamic expectation
models, are both important and needed. It is
fairly evident that all changes in production are
not explainable by price, although many factors
may be reflected in price. The supply-response
function is so comprehensive that many theoreti-
cal and empirical studies are needed to give it full
exploration.
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Book Reviews

Farm Prices: Myth and Reality. By Willard W. Cochrane. University of Minnesota Press. 1958.

189 pages. $4.00.
fROFESSOR COCHRANE’S current contri-

bution to the mounting debate on agricultural
price and income policy in brief, readable, stimu-
lating, constructive, and controversial. The Coch-
ranian drama unfolds in three parts. Part I
recounts the “myth” of farm price-income
behaviour, and unveils the “reality.” Part II
presents a statistical and theoretical analysis to
support the theses concerning farm prices and in-
come. Part III contains the policy implications
and Cochrane’s own prescription.

What is the myth? It is the belief that agricul-
ture tends automatically to adjust to some de-
sirable level of production, prices, and income.
The myth has two variants. The first is that the
adjustment would soon come about if agriculture
“were left alone for a little while,” and com-
petitive prices permitted to work their wiles. The
second is that agriculture needs a hand from the
Government to overcome existing maladjustments,
after which the invisible hand that dwells in the
marketplace will take over and lead agriculture
into the promised land of equilibrium.

If this be myth, what is reality? According to
Cochrane, it is chronic instability of farm prices

and income. This is compounded of two elements.
The first is “wide and irregular swings in the farm
price level” that imply chronic income instability
for agriculture as a whole. The second is com-
prised of “irregular year-to-year commodity price
variations around the moving farm price level.”
These gyrations in the price of individual products
mean that the farmer faces continuous uncertainty
as to what the market really wants, which in turn
results in inefficient allocation of farm resources.
These instabilities are not transitory ; they are the
norm for agriculture under free competition.

Though part II accounts for more than a third
of the volume, it will be passed over briefly, as it
is based to a very considerable extent on Coch-
rane’s own previously published studies that are
familiar to agricultural economists. It is enough
to say that these three chapters culminate in the
theory of the “agricultural treadmill”—a modern
version of the farm dilemma, of which Professor
Boulding was an early expositor.

Briefly, farmers, like the rest of us, attach a high
value to technological advance; in the “sea of com-
petitive behaviour” each farmer has an added in-
centive to reduce his costs and up his net returns;
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