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INTRODUCTION

In March and April of 1976 an agricultural production
survey was taken of 1,800 farms in the Dominican Republiec.
The survey focused on the farm as an economic unit and
attempted to measure revenues and costs of agricultural
acﬁivities and revenues from non-farm sources as well as the
pattern and techniques of agricultural production.l Among
the main research objectives of the survey was to identify
the most disadvantaged groups among the rural farming popu-
lation and the constraints which prevent them from increasing

their pfoductiQity and income. '

Cne of the mcst commonly used indicators of the gquality
of life is averags rver capita income. The results from the
survey allow us to compute avarage cer capita gross and nez
income, because detailed information was collected concerning
the family size, the value of production of all crops, live-
stock and processed products produced on the farms, the total
cost of farm production, and the total amount of non-farm
income. This study will concentrate upon the analysis of
farm income. The principal objective of this study is to

identify the characteristics of the most successful farms,

lFor a more complete description of the sample, see
Aprendix A,
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so that the fe@sibility of relevant policies to increase the
in;ome of the poorest farms (the target group) can be studied.
Testing for profit maximization is an appropriate first
step in the analysis of income, because the application of
neo-classical theory in the analysis of farms in less developed
countries is questionable. Chapter I therefore reviews some of
the literature relating to tests for profit maximization which
have been used on farms in less developed countries and uses
such a2 test on the data from the Dominican Republic¢. Chapter
II goes on to identify the *target group in the Dominiean
Republic which is in most need of development assistance.
Finally, Chapter III embloys the profit function in the analysis
of the economic and technical efficiency of the farms with spe-
cial reference to variables which are relatad to policies which

affect the target zroup.
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CHAPTER I

TEST TO DETERMINE IF FARMERS IN THE DOMINICAN
REPUBLIC ARE FROFIT MAXIMIZERS |

Before applying a test to determine if farmers in the
Dominican Republic are profit maximizers, Section 1 of this
chapter evaluates the importance of economic rationality in
the study of farms in LDCs. In Section 2 empirical evidence'
of economic rationality in LDCs is reviewed. The methodology
used in this chapter is discussed in Section 3., Finally, a
review of the results of the application of the methodology
in two studies is presented, along with the results of this
study on +he Dominican farms, in Sections & through;S.

1. The Importance of Economic Rationality as 2 Theory
of Develooment

One of the principal hypotheses of micro-analysis of
economic behavior is that "profit maximization serves as a
reasonable first approximation to the goal of the firm."l
Much of neo-classical theory is based upon this hypothesis,

so that the tools developed for studying the firm reflect

lwalter Nicholson, Microeconomic Theory, Basic
Prineiples and Extensions (Hinsdale, Ill: Dryden Press,
1972), po. 178.



John M
Rectangle

John M
Rectangle


mn

the model of the firm as a profit maximizer. Marginalism is
an example of such a tool: profits are measured by deducting
the costs of production from total revenue and the necessary
condition for profit maximization is that marginal revenue
equals marginal cost.

‘Whether the hypothesis 1s a reasonable approximation to
the goal of farms in less developed countries is debatable.
Comreting models of farmer behavior in LDCs generally fall
into three brecad categories: the "inert or lazy peasant,” the
"utility maximizer," and the "profit maximizer."”

Theodore W. Schultz in his book Transforming Traditional

Agriculturel advocates the last model. He claims that farmers

maximize returns from the given factors of production a2t their
disposal and that there are no major inefficiencies in the
.allocation of factors. "Farmers," he says, "are efficlent bdut
poor."2 He cites two studies of poor farmers, one of Pana jachel,
Guatemala, and one of Senapur, India. The latter study by V.
David Hopper) used Cobt-Douglas production functions in which
input observations for 43 farms were regressed agzinst the

farmers' expected output. The marginal products determined by

17, W, Schultz, Transformine Traditional Asriculture
(New Haven: Yale University rress, 196%), p. 33.

21vid.

3w, David Hopper, "Allocative Efficiency in Traditional
éndiznuAgriculture," Journal of Farm Economics 47 (August 1965):
11-624,
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these functions were used to establish implicit prices ih the
allocations made by the average farmers. Hopper found a close
correspondence between the various price estimates, and also
found that they closely matched actual market prices.

Michael Lipton.l on the other hand, rejects Schultz's
- marginal value product equalization theory (MVFE) in favor of
the concept of a "survival algorithm" in which the peasant

practices cultivation given "different tastes, leisure pref-

erences, risk aversions, tenancy arrangements. and castes"2

which may not always reflect profit-maximizing motives. He

posits the following six objections:

(1) Owing to rainfall variability there is no
unique marginal physical product associated
with any factor.

(2) The farmer requires risk premium, and the
risk is abnormally large owing to the high
rainfall variance, and of an abmormally
severe outcome, starvation. Utility maxi-
mization can allow for some trade-off
between variance and expected profit; MVEE
cannet. ,

(3) Even under certainty, imperfect factor mar-
kets render it impossible, even secularly,
for a utility maximizer to acquire that set
of factors allowing him to approximate as
closely to profit maximization as his utili+ty
function allows.

(4) Even if factor markets were perfect...some
farmers' economic behavior is trammeled by
constraints--~heredity job allocations, land
inheritance rules--that prevent the full

_ expression of economic rationality.

(5) The secular constancy of environment in
under-developed countries needed for learning
any optimizing algorithm has been disrupted
by population growth and by development
planning.

IMichael Lipton, "The Theory of the Optimizing Peasant,"

Journal of Develovment Studies, April 1968, p. 341.
21bid.
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(6) The adoption of MVPE by each would still
not be optimal for all., A planner would
re ject MVPE in favor of factor allocations
allowing for risk, for the effect of income
distribution and monopoly on relative prices,
for inter-farm differences in reinvesiment
rates1 and for economies of scale to the
plot.

Lipton furthermore rejects the empirical evidence presented
by Schultz by pointing out that Hopper's. production functions
omit dung (4g of total input value in Indian agriculture).
rhis at first view seems simple, but Lipiton claims that it is -
difficult if not impossible to correctly specify production
functions, so the ratios derived from such functions have no
operational significance.

The "inert or lazy peasant" is considered to be ignorant
of technical possibilities or s2tisfied with what he has in
spite of.such possibilities. It is doubtful that this model
commands much attention. Even Lipton rejects the validity of
such a model which posits +that the peasant is ignorant or
stupid. He points out that even seemingly conservative cr odd
practices merely reflect risk aversion.® The implicit, if not
explicit, assumption of all development eccnomis<s who deal
with the agricultural sector of 1DCs is that the farmer is an
optimizer of some kind, be it profit maximizer or utility
maximizer. To assume that the farmer is inert or lazy implies

that there is little or nothing that can be done to increase

agricultural'productivity or output in LDCs.

ltbid, ©p. 331-332. Note that these points are not
presented in their entirety. .

2Tbid, p. 341,
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This brings us to the policy implications of economic
rationality. If it can be shown that the farmer is efficient
and maximizes profits given the factors of production, the
optimal policy would be to increase the factors of production
at his disposal in the form of credit, capital infrastructure
(e.g;. irrigation systéms), iand'refofm, and education. If if
can be shown that the farmer maximizes utility and avoids risk,
then policy prescriptions should include crop risk insurance,
negotiablé credit terms, price guarantees, and other risk-
averting policies. Empirical study of alternative models of
farmer bvehavior is therefore necessary to discover which models
are most plausible. The next section of this paper will briefly
review some of these empirical studies before reviewing the
methodology used in this study.

2. Empiriczl Evidence of Economic Rationality of Farmers
in LDCs

The Hovper study of 43 farms in Senapur, India, mentioned
above, and a study by Pan A. Yotopoulosl of L30 farms in the
Epirus region of northern Greece will be briefly reviewed;
because they provide examples of the use of the widely accepted
marginal theory of producticn which equates profit maximization
with allocative (or price) efficiency. They are only two of

meny such studies which have been made in LDCs.?

lpan A. Yotopoulos, Allocative Efficiency in Economic
Development: A& Cross Section Analysis of Evirus Farmine (Athens:
Center of Planning and Economic Research, 196c

25ee also: (footnote continued next page)
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The Hopper study used data from 43 farms studied during
the peak period (September to December, when there is scarcity
pressure on resources) of 19%. The data were gathered for
wheat; barley, peas, and gram, and included information on land,
labor, bullock time, énd irrigation watar. As noted above,
Cobb-Douglas functions were employed to determine the marginal
products of the inputs when regressed against the farmers'
exvected output.

The price of barley was used as the numeraire to establish
an implicit price in barley terms for each product estimated
from each factor allocation. It is hypothesized that if a2 farmer
is operating under competitive conditions in product and factor
markets and allocatas his inputs efficiently, the following con-
dition will be met: Pyi?i%j = Pyijtj = Pxj, where Fy;;, 1s the

expected price for producis ¥; and Yy;j PXj is the price of fac<tor
PR

ik . . . e .

34 AT LS < 2 I 3 T :
XJ,and %1,k is the marginal vhysical product o XJ

duction of Y. and Yk.

3
e

in the pro-

<

In other words, if the farmer operates efficiently, <the

estimated vrice of each factor of production and esach product

V. Chennareddy, "Production Efficiency in South Indian
Agziculture," Journal of Farm Economics L9 (November 1967):
816-820,

Benton F. Massell, "Farm Management in Peasant Agriculture:
An Empirical Study,” Food Research Institute 7 (1967): 205-215,

Benton F. Massell and R, W. M. Johnson, Economics of Small
Holder Farming in Rhodesia., A Cross Section Analysis of the 1wo
Areas, Stanford University Food Research Institute Studies
Supplement to Vol., 8, 1968,

G. S, Sahota, "Efficiency of Resource Allocation in Indian

Agriculturs,” American Journal of Asricultural Economics 350
(August 1968): 584-803.
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would be the same. The results as seen in the following table

show that the price estimates are quite close.

TABLE l.-=-Results from the Hopper study of Sesnapur,
India; average product price, implicit price esti-
mates for each factor bvased in its production use
at the average product price

Barley Wheat Pea Gram Average
Average price I.00 1.325 .943 .828
Price of: Used in production of:
Land (acre) 4.4136 +4.0288 4.4051 4.8448 4.423s
(1.0533) - ( .8333) (1.1833) ( .8368)
Bullock time .06336 .07457 .08203 .08338 .07738
{hour) ( .01163) ( .00983) ( .01802) ( .01561)
Labor (hour) .00857 .00971 .00867 .00738 .00863
( .00261) ( .00367) ( .00210) ( .00300)
Irrigation water L0334 .03239 .03054 .03134 .03254
{730 gal.) ( .01218) ( .00776) ( .01111) ( .02341)

Source: Hopver, p. 620, Table 5.

1Standard errors in parentheses.

Finally, the implicit prices in barley terms were compared
with actual market prices. Cnce a2gain, Hopper found tha%t the
implicit prices were close to actual market prices.

TABLE 2.--Results from *the Hopper study of Senapur,
India; relative prices of products and factors

Relative Barley price
Pr?g;?r or barley . adjusted to Act\;adlc:narket
price rupees =
Barley (md.) 1.00 Rs. 9.85 Rs. 9.83
Wheat (md.) 1.325 13.05 14.20
Pea (md.) .943 3.29 . 10.40
Gram (md.) .828 8.16 L 10.85
Land (acre) . 4.4235 43.57 8.00 to 30.00
(annual cash rent only)
Bulleck time (hour) -.07738 .7622 3
Labor (hour) .00863 .0850 .068
B (cash kind only)
{rrization water :
{750 gal.) .03254 .3205 ?

Source: Hopper, p. 621, Table 6.
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The Yotopoulos study is based upon 2 sample survey which
was carried out in April of 1964 in Epirus, the least developed
area of Greece. Once again, the Cobb-Douglas production func-
tion was employed with labor, land, live capital, equipment,
and plant (farm structures) as the independent variables whose
marginal products were estimated.

He found that tﬁe average marginal product of labor
(24,64 drachmas per man-day) was lower than the weighted average
wage rate as reported in the questionnaire (52.25 drachma.s).l

The marginal product of land when compared to a2gronomists’
estimates of the opportunity cost of land showed little dif-
ference (75.51 drachmas per stremma as opposed to the estimate
of 80-100 per stremma).

Yotopoulos compares the results of his study with the
main results of research (up to 1967) on cross-sectional pro-
duction functions from different countries. The table is
reproduced here and provides an interesting summary of results
from around the world of research on allocative efficiency.

As was pointed out at the beginning of this section, the
most common measure of profit maximization is allocation
efficiency. Before discussing an alternative methodology for
the study of profit maximization, it should be noted that some
work is also being done on the study of farmers as utility

maximizers. A relevant example of such studies is one by John

lYotopoulos, PP. 1942203,
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11

TABIE 3.--Comparison of results of studies on allocative
efficiency

PRODUCTION ELASTICITIES AND RATIO OF MARGINAL PRODUCT TO OPPORTUNITY
COST FOR SELECTED:CROSS-SECTIONAL PRODUCTION FUNCTION STUDIES

1

a

ity of Prod

Ratio of Marginal

Location of Tyne of Product to
Sample Farming Labour Laad Other Sum Qpportunity Cost Reference
Services.
Labour Land OQther
Services
Iadia. Geueral arable
. land ,-56 .08 .29 .89 .. a.a. n.a. Sackar (1987)
Geeece, Epinub Mixed Yy .10 a1 .69 .87 .90 .91. Present study
ladia, Uttar Wheat, sugar—
Pradesh -cage .43 .23 .39 1.0t .68 .95 2,13 Acrawal and Foreman (1939}
U.S.A. Crop .13 .bo .03 n.a. n.a,. Heady (r9s2)
Taiwan, Tainan Cereals - .33 4 .3t 1.08 2.84 .58 .99 Wany {(1930)
U.S.A., Alabama Crom .32 .19 40 1.17 .38 4.01 1.0t Heady and Shaw- (1934)
India, Andhra
Pradesh Mixed .26 14 .13 .53 .at .08 .35 Acrawal and Foremnan (1959)
Anstria Mixed .26 .11 .61 1.00 .84 .02 t.s0 Tintner {19s8)
Isracl Mixed .12 =0t .67 .78 .06 n.a. t.00 Mundlak (1ofi)
Canada, Alberta Wheat, beef .20 .39 34 .03 1.2t 2.58 1.0t Darecavich (1958)
Internatirnal Gerteral .28 .39 .33 1.00 ma. n.a. n.a. Bhattarhariee (1953)
{nternational (Hvpntheyized) .70 .19 .20 “t.00 n.a. n.a, n.a. Tinbergen and P-lak (1950)

a. For all functions the

ities are i

-

ticity of land for the Isenel function.
b. Clasticities and marginal productivities are computed by averaging the rclevant cstimates ol regressions R,,, R,, 3nd Ry, The reicvant
opportunity costs are estimated at 29.00 Drs., go.co Dry., and 1.18 Drs., jor labowr, land and other services respectively.

g.a. Net available.

tiy different from zero at a probability level <3 percent, ‘The only exception is the clas

Saurer: Tables 1o.1 and 10.4; E.O. Heady and ].L. Dillen, Aericultural Production Functions, Ames, lowa: lowa State University Press, 1961,
Chapter 175 A.A. Walters, «Production and Cost Functiont: An Cconometric Survev», Esonemetricr, Vol 31, No. 1-2, (1664}, pp. 1-38,

Table IV; Y, Mundlak, Aa £

it of E

Research oa [sraed, 1964, Tables 28 and 29.

Source; Yotopoulos, p. 212, Table 10.6.

blished Family Farms in [srael, 1953-1958, Jerusalem: The Falk Project {or Economic
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L. Dillon and J. R. Andersonl

which actually reappraises the
results of the Hopper and Yotopoulos studies (as well as
another such study by v. Chennareddy on South Indian agri-
culture). Dillon and Anderson found that the data from the
Yotopoulos study did support the profit maximizing hypothesis.
The'resul£5‘from'the Hopper data were inconclusive and those
of chemnareddy unfavorzble., They therefore suggest that an
alternative hypothesis based upon "utility maximization in
the face of subjective risk" is a relevant one for further
research. 2 |
3. An Alternative Methodology for the Study of Profit
Maximization

John Wwise and fFan Yotopoulcs3 have formulated an alter-
rate methodology for the determination of profit maximization
wnich avoids the problems inherent in the specification of the
disturbance term in a2 single-equation Cobb-Douglas model and
the problem of simultaneous equation btias. Since this method
will be applied to the data from the Dominican Republic survey,

an abbreviated review of their methodology is in order.*

lsohn 1. Dillon and J. R. Anderson, "Allocative Efficiency,
Traditional Agriculture and Risk," American Journal of Agri-
cultural Economics 53 (February 1971): 20-46,

21pid.

3John Wise and Fan A. Yotopoulos, "The Empirical Content
of Economic Rationality. A Test for 2 Less Developed Economy,"
Journal of Political Economy 77 (November 1569): 676-1C04,

4411 of the equations which follow are taken directly
from the article by Wise and Yotopoulos.


John M
Rectangle


13

The following model is postulated:

Q= A f(K, L) = 4,K3LE, n
K=kt or 1= (%)”", @
Li=lwi or w= (L'T)”'. 3)

' -1A
Q=gp* or p= (7‘) y @ -

where Q;, Kj and Lj are, respectively, physical
output, “capifal, and labor for firm i; ry, wj, and
pj are, respectively, the prices of capiial, labor,
and output for firm i; Aj is the "efficiency rara-
meter," which varies from firm to firm;aand B are
the elasticity coefficients of production and are
assumed constant across firms; 77 and £ are the
supply elasticities for capital and labor, respec-
tively, and R is the demand elasticity for output,
which are also constant across firms; and k, 1,
and g are the intercepts of the supvly functions
for input and the demand function for outnut.

After meking the market clearing assumption and
substituting from the production- function, the total revenus
Vi is given by

rpre(l - -
Vl = A‘A‘ (1 IIX)L‘_S(I IIA)’ (5)

where 4] = qiA (=1,

and total profit is given by

m o= AR L -1y (/_i_)m Kavum _ ( %)m L$1.+ vo, (6

l¥#ise and Yotopoules, p. 981.
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It is assumed that firms have knowledge of their production,
cost and retufn functions and, given such knowledge, firms
maximize profits with respect to each factor of production
Ziven the level of other factors.

Thus, the following equations give the profit maximizing

"condition for capital inputs irrespective of labor inputs

5:%(’_
% Tl = (V] \k

ln
) K1”",
or .
1 1
log ¥V, =a+ 1+;’- log K, )]
where

- 1+ (1/m] (I\""
= log o =iy (¢)
and the following equations give the profit maximizing

conditions for labor inputs irrespective of capital levels.

mgm=b+(1+§ygzh @®)

whers

[1+(u01(w“(

b=loggm—ami\7

lyise and Yotopoulos use the term "log" in the
explanation of their methodology and its application <to
Greek data without specifying its base. In its 2pplication
to Indian data they use the log to the base e or the natural
log (1n). e shall therefore assume that "log" refers to
the natural log and use "log" and "ln" interchangeably in
the- text of this chapter.
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These two conditions for profit meximizing are necessary
and they imply the third condition, which concerns the
factor proportions that a profit maximizing firm would

employ to achieve a given output,

L b= D+, (g

log K = T ttym] T T+ (im)

These profit maximizing conditions are then expressed as
functions of the exogenous efficiency parameter (A) of

the firm.

log A +~ constant = [(1 + 71-') - a(l —%)] log X, -

To
—~

—

|
-t Kt
~—

o

ug

I\

' 1 1 l
log A{ + constant = -cz(l - 7\) log X; + [(1 + :) —,3(1 - ;\-)} logL,.

The solution of this system gives

log X, = SN S— log A{ + constant, (in

(1 + (/m]

logL, = log A; + constant, (12)

£
(1 + (1/e)]

where

e[l = (V] EU = (A
2= 1/(t - ot - T
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@[l = (IUN]

log V, = log Ay + [1 = (l,""])] g log A
Bl = (1/N] ,
*TE e ¢ log 4{ + constant.
log ¥, = glog A; + constant. 13)

These systems of equations are then cast in terms of
observable variables and the equations are formulated in a
stochastic model using the errors in variables approach. I<
is assumed that input use and output levels are made up of
two components: one is the unobservable ex ante profit maximi-
zation consideration expressed in the equation above, and the
other is 2 random component made of deviations from profit

maximization.
Thus

log Ky = X = xyy — uy
log Ly = X3 = xy — uy
logVi= Y& =y -
log 4{ = Z,.

(14)

where the X;i, X;i, and Y; are the systematic and unobserved
profit maximizing components of log capital, log labor, and
log output. The actual observed (in the logs) input and output
levels which are used are the xli, XZi' and Yi and Uypir Unjgs and

v; are the deviations from profit maximizing behavior.
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The index of economic rationality is defined as

var X3y var X3
Var xy;  Var Xy

=P (15

where P is a measure of the success which a firm has in setting

actual input and output levels equal to profit maximizing levels.
The two systemé gf equations presented in (7) through (9),

and (1l) through (13) can thus be rewritten in terms of observ-

able variables and may therefore be estimated,.

B-=o=a+ (1 + .’l—;)(xu = iy), . (7a)
nw=-t,=5b+ (l + -l;)(:;'g, - Uy), (8a)
o T T e e 69
Xy = mz‘ + uy, + constant = X3 + uy, (11a)

T TEw T

o= g2, + vy + constant = Y* + . (133)

Us - constant = X3} + Uay, (122)

Estimations of (1 + %) and (1 + %) are obtained oy
;egressing In output on ln capital and 1ln output on 1ln labor
respectively. These regressions give the least squares es+timate
of B, the slope of the regression line. The diagonal regression
coefficients are then estimated by dividing the ﬁ%.obtained from
the least squares log regressions by the product moment corre-
lation coefficients for the same variables. Least squares
results are based on the hypothesis that the independent vari-

ables are error-free, while the. dependent variable contains the


John M
Rectangle

John M
Rectangle


18

error component, and, for this reason, the results are
inappropriate. The diagonal regressions, on the other hand,
are used under the hypothesis that none of the variables is
error-freej such estimates are therefore of more interest in
this model. Estimates for (1 + %) and (1 + é) indicate the
degree of competitiveness in the markets for capital and
labor. Estimates which are close to one justify the aésump-
tion of relatively competitive markets. The estimates of 7
and € indicate the supply elasticities of capital 2nd labor
with respect to output.

The estimation of P (the index of economic rationality)
is merely the product-moment correlation coefficient of capital
with labor. The closer it is to one, the more firms are con-
sidered to be profit maximizers. In other words, if P = .7,
it is assumed that 70% of the varizance in the logs of capital
and labor inputs is due to the systematic profit meximizing
component of inputs.

This model is merely one attempt to measure prolfit-
maximizing behavior on farms in LDCs. The strong assumption
that errors in the inputs and output are due to departures from
economic rationality (profit-maximizing behavior) has been

criticized by Paul R. Johnson,l

who points out that if the
model were based upon the theory that farmers are taught from

youth to apply so much capital and labor per unit of land, a

lP. R. Johnson, "Discussion: A Test of the Hypothesis
of Economie Rationality in a lLess Developed Economy," American
Journal of Agricultural Economics, May 1968, pp. 398-39G.
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high degree of correlation between'inputs could be interpreted
to support a purely traditional model.
This valid criticism should be kept in mind when the

results of the applications of the model are examined.
3.1 Applications of the Model to Data from India and Greece

Yotopoulos has applied the mcdel_diécussed above to two
sets of data: one is a set of daéé from the Farm Management
Studies of the Indian Ministry of Food and Agriculture.(1957-
1962),l and the other is the set of data from the 430 Greek
farms of Epirus which was used in his study of allocative
efficiency.2

The results of the two studies are presented below.

The first-study presents only the resuiﬁs of the diagonal
regression. The second one, however, gives the results of the
ordinary least squares regression, the diagonal regression, and
the instrumental variable regressicn. Both sftudies split +he
data into two groups, one of small and oite of large farms, to

-~

determine if there is a difference in profit maximization
between the two.
Both studies show diagonal regression coefficients which

are close to 1. The product-moment coefficient of correlzation

lpan 4. Yotopoulos and Jeffrey B. Nugent, Economics of
Develoovment, Empirical Investigations (New York: Harper and
Row, 1976), pp. -9k,

2John Wise and Pan.A. Yotopoulos, p. 994.
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TARLE L: Results from the Yotopoulos study of profit
maximization on Indian farms

Economic Réu‘cnamy Coefficients and R[elated Statistics

Diagonal Regression Cosfficients®

Quantity All Farms Small Farms ~Large Farms
Relation. Estimated - Estimated (n=34) ‘ (n=16) (n = 18)
1n Qutput, V on ( _1_) 0.938 0.746 1.003
1n Other Costs, K 1=y (0.026) (0.044) (0.039)
1n Qutput, V, on ) l) 0.195 1.119 1.355
“1n Labor, L L= (.o17) (0.001) (0.040)
(-}
1n Other Costs, X £ 1.274 1.502 1.351
on 1n Labor, L (1 . l)
1
s orp® . » 0.912 0.849 0.833
n —16.1 -3.9 333.3
¢ - 1.2 8.4 2.8

Notes: The estimating equations are 11 to 13 in the text, with the profit-maximizing variables transformed into
observable ones in the errors-in-variadles context of equations 112 to 13a in the text. The variables are defined as:
V is total ourput in rupees. .

X is other costs, that is, totai cash outlays, including depreciation of capital equipment, with the exclusion of out-
lays referring to labor and to land.

is labor days.

is the elasticity of supply of X.

the elasticity of supopiy of L.

is the index of aconomic rationality.

a3~
&

“1n’’ before a variable indicates natural logarithm of that variatle.
*Estimated by using the properry Z.. = 5., (%/71), whnere 1 and 2 are the dependent and the independent

: : : : . . . : Y . .
variable respectively, in the least squares regression. Since the diagonal regression coefficient is % sign s, it can
2

be estimated by 8.9, Standard errors (in parentheses) are first approximations of the standard errors obtained by
assuming that var (&/r) = (var 3)/7 for tne diagonai regression, This impiies that we are negiecting the terms in-
volving cav (o, ») and var {r}, which have opposite signs and which. therefore, !end :0 cancel out.

"The economic rationality index, P, is defined as the proportion of the variance of the log in both inputs,
which is due 0 variation in' the svstemasic profit-maximizing components of :he wnputs, that is, P = (var C./ivarx, =
(var X's/var za). [t is estimated by the product-moment coefficient of correlation between log other costs and log
iabor. '

Source: India, Government of: Ministry of Food and Agriculture (1957-1962), Studies in the Economics of Farm
Management. Delhi. Reports for the year 1955-1956: Madras, Punjab. Uttar Pradesh, West Beneal; Report for the
vear 1956-1957: Madhya Pradesh. :

Source: Yotopoulos and Nugent, p. 94, Table &.1.
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TABLE 5.--Results from the Wise, Yotopoulos study of profit maximization in

Epirus, Greece

REGRESSION STATISTICS AND ESTIMATES OF 1116 ELASNICITY OF SUreLy OF CArIrAL () AND LAbORr (¢) AND OF THE INDEX OF ECONnOMIC

RamionaLiry () For A Ranpom SameLe oF Fanms, Erinus, Greice

REGRISSION
Nusmsir ano

COLFHCIENTS AND STANDARD ERnons

All Fanus Swmall Fanns Large Farms
(N = 430) (N = 289) AN = 141)

Sipple Simple Simple
Quannry Lecast- Instrumental Corrclation  Least- Instenmcntal Correlatlon  Least- X Instrumental Coriclation
Buna Squarcs  Diagonal  Variable Coclliclent  Squares * Diagonal  Varfable Cocflicient  Squares  Diagonal  Variable  Cocflicient

DuscriraoN - EstiMaten  Regression Regression® Regiessiont rs Regression Regression® Regressiong p Regression Regression® Regressivnt »
(R1)
Log output on 1
log capital (I + °) 63626 HH7)Y 1.2)763 10 .35699 84707 1.41276 6279 A4247 83164 1.64029 3192
7 (.02990) » (.04170)8 (.03813)¢ (.0407%) (.06490)}  (.10336)3 (.06174) ! !U‘)l); (.22903)¢
(R2)
Log output on 1 . . — .
log lubor (I + —) 86628 1.18636 1.62471 302 1397 1.19501 1.91033 6190 J2972 1.34150 2.35712 3364
. ¢ (.03918) (.05365)} (.01341)5 (.05541) .08952); (.14461)} (.00243) (.1661)¢  (.29856)¢
(R} .
L()( CJPII&I on o (”." ¥
loy labvor ————s  |.0G132¢ 1.33704 1.31274§ 6149 1.32805§ 134717 1.36654% 5497 1.65032§ 1.33969 1.43701§ 4671
{1+ () (.07063)} ‘ (.12089)¢ (2422 i
0. . -89 s -89 -6 e cee
‘... 54 5.1 LI
P 6749 5497 A6T14

¢ Estimated by using the properly flia = piafo,/os). Since, as shown in Appendix 2, she disgonal scgression coctlicient is o, fuy sgn oy, it can be estimated by f,a/p,5.

t Estimated by using the property p}, = Ly, By the use of the above foomote, we can estimate the instrumental variable regression cocllicient by Bialed,.

§ These are st approviasations of the standatd errois ubtiamcd by assuming that var (0r) = (var b)fr? und var (b/r?) = (var b)je* fur the diagoaal regression and the instrumental
vatiable regression, respecsively. “This implics ihat we ure ncglecting the terina involving cov (b, r) uad var (¢) which have opposite signs und which, therefure, tcnd 1o cancel out.

§ Obtained by dividing the cocllicicnt o the appropriate log output on log labor regression by the coellicient of the uppropriate log outpul on log cupital regression, for cxumple,
86028 — 63626 for the ardinary beast-squarcs regressiun bor the group of all farms,

i The cconomic gationality index, P, is delined us ihe proportion of the vatiunce of the log in buth fnputs that ls duc to varistion in the sysiematic profit-nuximizing componcot
of the inputs, that s, I = vat N{/varxy = var X3/vur <5 )1 is eastimated by the product-moment cocllicient of coreclutlon between loyg capital and loy labor.

Sources Wise and Yotopoulos, p. 994, Table 1.

Te
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for the estimate of P is, however, considerably higher for the
Indian data.

The study of Greek farms included scattergrams of the
least squares regressions. They are shown here because they
allow us to get a feeling for the relationships which the
model meaqﬁres, andlbécauserthey provide an ihterestiﬁg |
comparisoﬁ with similar scattergrams generated from data from
the Dominican Republic (see pp. 27-29).

L, Application of the Model to the Data from the Dominican
Republic Sector Analysis Survey

4,1 Definition of Variables Used from the Dominican Data

The questionnaires from the Dominican Republic Survey
included 1,275 pieces of information pertaining to the year
March 1975 to April 1976 cn crop, livestock and processed
products production and input use; cz2pital and net worth; and
many other variables iike farm size, iand uzilization, family
size, and marketing. Duplication of the variabtles used in
the study of the farms in Epirus, Greece was therefore not
difficult.

Qutput is the total value of all farm production in
Dominican pesos (1 peso = 1 U.S. dollar at 1976 official
exchange rate), Labor is the total number of man-days employed
in farm production and management; it includes both hired and
family labor. Other costs, (capital) is the total value of all
inputs used other than land and.labOr. and includes the depre-

ciation of owned capital.
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FIGURE l.--Greek data: ln output on ln capital
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F1a. I.—Scatter diagram and least-squares regression, log output on log capital

Source: Wise and Yotopoulecs, p. 991,
Figure 1.
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FIGURE 2.--Greek data: ln output on Iln labor
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Source: Wise and Yotopoulos, p. 992,
Figure 2.
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FIGURE 3.--Greek data: 1ln capital on ln labor
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L.,2 Results from the Dominican Republic Survey Datz

The results from the application of the model to the data
from thé Dominican Republic can be seen first in Figures 4, 3,
and 6 from the least squares regressions. Even before the
diagonal regression coefficients are computed, it can te seen
that the results are very similar to those from the Greek data.
The scattergrams for the Dominican Republic show some observa-
tions with zero output and zero labor. These are considered
to be valid observations because in some cases the crops were
permanent and had not teen harvested for the first time, some
harvests were los%, and finally, in some cases no agricultural
activities had taken place on the farms during the veriod for
which the data was collected.

Table 9 shows the results of the regressions run on the
we lghted data.l The estimate for P, the so-called index of
economic rationality, 1is .7174 for 2ll farms. The able shows

that <he largest farm-size category has the highes

ot

index. In
other words, on large farms, 71% of the variance in the natural
logs of capiftal and lzovor is due %o systematic profit maxi-
mizing behavior, while only 62% of the variance on small farms
is profit maximizing.

The diagonal regression estimates of (1 + %) 1n output
on ln other costs and (1 + %) 1n output on ln labor have wvalues
close to one for all farm sizes, which is the limiting condi-

tion for perfect competition. These values reconfirm that the

lSee Appendix A for the explanation of the weighting
procedures employed.
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FIGURE 4, --Scattergram of In output on ln
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FIGURE 5.-_Scattergram of 1n output on 1ln labor (unweighted data)
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FIGURE 6.--Scattergram of 1ln capital on 1ln labor (unweighted data)
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TA3IE 6.--Statistics from Figure &,
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Correlation L.70117
R Squared L9164
Significance .00001
Standard Error of the Estimate 1.21756
Intercept 2.44515
Slope . 74088
Plotted Values 1,800

in outpﬁt on 1ln capitall

TABLE 7.--Statistics from Figure 5, 1ln output on 1ln laborl

Correlation . 64095
R Squared 41081
Significance . 00001
Standard Error of the Estimate 1.31079
Intercept 2.3L387
Slope .85810
Plotted Values 1,800

- - —

TABLE 8.--Statistics from Figure 6, 1ln capital

Correlation .72558
R Squared . 52646
Significance . 00001
Standard Error of the Estimate 1.11214
Intercept 1.10483
Slope .91933
Plottad Values 1,800

Source: Dominican Republic
April 1975-March 1976.

1Run on unweighted data.

on 1ln laborl

Sector Analysis Survey,
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BEST AVAILABLE COFY

TABLE 9:1--Regression coefficients of input use and output for the weighted data
from the Dominican Republic

Large Farms

All Farms Small Farms Medium Farms _
(8~79 ‘l‘areas)l (80-499 Tareas) (500+ Tareas)l
n = 1602 n = 989 n = 606 n = 207 :
Relation |Quantity Least Diagonal Least | Diagonal Least Diagonal Least Diagonal
Estimated |Estimated] Squares |Regression | Squares |Regression |Squares | Regression| Squares |Regression
In Output . 6766 1.009 L6542 1.139 .6135 1.004 . 5858 1.100
on 1
In Other 1l + ﬁ
Costs (.0177) (.0263) (.0297) | (.0517) (.0323) (.0529) (.0650)] (.1220)
(capital)
1n Output 1 . 8643 1.309 .7312 1.315 .8213 1.395 . 8497 1.318
on 1l +5
1n Labor (.0232) [ (.0351) (.0348) | (.063) (.oks6) (.0780) (.0703)] (.1091)
1
1In Capital l + %
on 1 1.277 1.297 1.118 1.155 1.339 1.389 1.450 1,198
In Labor 1 + ﬁ
Pearson
Correla-
tion of P L7174 .6179 .6117 .7113
Other Costs '
with Labor
Supply
Elasticity n 111.11 7.19 250,00 10.00
for
Capital
Supply
Fasticity £ 3.2 3.18 2.53 3.145
for
Labor

Source: Sector Analysis Survey, April 1975-March 1976.

Rt L EES rr..

T . . S e [}

lone tarea is equal to 1/16
of a hectare or .154 acre.
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errors in variables model is the most apovropriate. It is
consistent with the hypothesis that neither the dependent
nor the independent variables are free of error and that
"the errors in all variables are equally important."l On
the other hand, the results from the ordinary least squares
are not as accurate because the hypothesis that the inde-
peﬁdent variables of capital and labor are free of error is
incorrect.

The supply elasticities . for capital and labor are all
positive and reasonable with the exception of the high supply
elasticity of capital for medium-sized farms. This high
elasticity implies that it is easier for them to expand
output by hiring more capital services. In other words, they
nave more access tTo capital than do small or larges farms.

In the analysis of the results from the Greek dzta, Wise
and Yotopoulos note that splititing the sample into two subsets
does not change the results drastically. The same can be said

for splitting the data from the Dominican survsy into thres sut-

[t}

sets. However, Wise and Yotopoulos go on to state that "there-
fore, we have no reasons to suspect that we have been fititing

a nonhomogeneous population of farms."2 The same cannot be

said for the Dominican farms. They in fact comprise farms from
8 tareas to 18,000 tareas (1l.23 to 2,780 acres) from all regions

in the ccuntry. They cultivate from one to twenty crops per

lwise and Yotopoulos, p. 995.

2Ibid, p. 997.
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farm, and there are seventy-ohe different possibié crops with

an infinite number of crop combinations. They raise up to eight
different types of animals and process up to fifteen types of
processed products. Therefore, aside from criticisms of Paul

R. Jonnson noted in part three of this chapter, we might also
add the observation that given the technical-necessity'of
combining a certain amount of inputs to produce outputs, it
would be difficult to find a zroup of farms for which the model
did not produce resultsusimilar to those discussed in this
chapnter.

Putting aside the critigues for the moment, we shall
merely point out that according to the model discussed in
sections three through six of this chapter, the farmers in the
Dominican Republic act as profit maximi;ers. Based upon these
results we shall assume that they are and proceed to Chapter II
where Gini coefficients and analysis of variance will be used

to determine the target grouv for agricultural planners.
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CHAPTER 2

DETERMINATION OF THE TARGET GROUP; DESCRIPTION OF
FARM AND FAMILY INCOME BY REGION
AND FARM SIZE GRQUP

l: The Calculation of Gross Income

The figures presented below are derived from standard
income accounting techniques. Gross farm income is the total
value of production from all crops, livestock, and processed
products produced on the farm, and non-farm inccme is all
income acquired from non-farm sources like artisan work, inter-
est and dividends, zgricultural work on other farms, work in

other sectors and transfers of income from emigrants.l

2. Description of the Size of Gross Farm and Non-Farm
Income by Farm Size
The average gross income per family is DR$2,629 per year,
of which DR$2,185 is produced on the farm. The small farms (8-
7S tareas);? average less than one half of the national aver-
age with 2 gross family income of DR$1,249 and are more depend-
ént upon non-farm sources of income than are the medium size

and large farms. The medium sized farms (80-499 tareas) average

lsee Appendix B for 2 more thorough discussion of the
computation of gross farm income.

26ne tarea = fg of a nectare or .l54 acre.
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DR$2,881 in net family income, 14% of which is acquired from
non-farm sources. As expected, the large farms (500+ tareas)
have the largest average gross family income, DR$9,276, and
are least dependent upon non-farm sources. (Refer to Table
10.)

The relationship between farm size and gross family income
is thus positive and overwhelming. Both zross farm and non-farm
income increase as farm size increases, but the former increases
by almost ten times from the small to the large farm size cate-
gory, while the latter increases by only three times. The
relationship between farm size and gross farm income will be
explored more thorousghly in the next section. .

TABLE 10,--Gross income and gross farm income in DR$ by farm
-size '

Total Gross Non-farm Non-Farm 2as

Gross Income TFarm Income  Income % of Total
Total Pais 2629 2185 Ll 18,9
8-79 tas. 1249 895 34 28.3
80-L99 <tas, 2881 2477 Lok L.0
500+ tas. 9726 8602 1124 11.6

Source: Dominican Republic Sector Analysis Survey,
April 1975-March 1976,

2.1 Gini Coefficients of land and Gross Farm Income
Distribution

The relationship between farm size and gross farm income

is of fundamental importance. We will therefore explore the
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data on land and gross farm income with the use of the Gini .
index or conceqtration coefficient. This index is designed to
summarize data on the distribution of land or income (or any
other chosen variable) among receivers by measuring the area
vetween the “Lorenz curve"® and the so-called "line of equality,"
as a proportlon of the total area under the "line of equallty "
The Lorenz curve shows the percent of the variable to be measured
which pertains to a given percentage of the receivers, and the
"line of equality" shows what. the Lorenz curve would lock like
if the percentage of the variable to be measured is equal to the
percentage of the receivers to which it pertains for all per-
centiles of the receivers. This explanation becomes more com-
prehensible when it is presented with the help of a2 graph.
Figure 8 shows the "line of equality,” *he Lorenz curve, the
area between the two and the area under the "line of equality."
If the zrea tetween the line of egquality and the Lorenz curve

is equal to zero (2 = 0), <*hen that area over the total area
under the "line of equality" is also equal to zero (2/v = 0),
and there is complete equality of distribution of the variable
in question. The ratio 2/b is the Gini index; the larger the
value of (a) is, the larger will be the ratio of 2/v (the Gini
index). The larger the value of the Gini index is, the greater
will be the inequality of the distribution of the variable in

question.

1The Lorenz curve usually shows income dis<tribution but
can te used to show the distribution of any variable among
receivers.
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PIGURE 7.--Lorenz Curve
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Columns 1 and 2 of Table 1l show the numerical values of
the Lorenz curve for the distribution of land among receivers.

We can see immediately that the distribution of land among farms

"is quite unequal. For example, 9.42% of the farms have less

than 15 tareas of land. Asg a group they hold only .52% of the
land covered by the survey. On the other hand, l.58% of the
farms have 2,000 tareas or more, and they hold 26.72% of the
land covered in the survey. The'Gini index summarizes the
information in columns one and two by showing that the inequai;
ity of land distribution among farms is .693.

e are interested not only in the distribution of land
among farms, but also in the distribution of gross farm income
among farms and the relationship between the two dis<tributions.
Table 12 shows the distribution of gross farm income among farms
by income group. ¥e see, once again, that the bot%tom 7.8% of
the farms recsive (produce) .13% of the total value of produc-
tion calcula<ed for the sample, while 3.31% of <the farms receive
(produce) 35.13% of the gross farm revenue. The Gini index For
the distribution of groés farm income is .661.

The similarity between the distrivution of land and zrcss
farm income can be seen more clearly when we compute the percent
of land and the percent of gross farm income which pertains to
the farm families in each farm-size category. Columns two and
three of Table 13 show the percentage of land and the percentage
of gross farm income (respectively) which pertzin %o each

percentile of the farms defined in column one.
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TABLE 1l.--Distridution of land

(1) (2)
Land Bracket in Tareas Percent Receivers Percent Land

Land Group

Dummy 0.00 0.00

< 15 9.42 0.52

15 - 19 4.77 0.39

20 - 24 ' 5.57 0.58

25 - 29 4.06 0.53

30 - 34 4.32 0.66

35 - 39 2.83 0.50

40 - 44 3.57 0.72

45 - 49 2.03 0.47

50 - - 59. 6.69 1.73

60 - 69 6.00 1.85

70 - 79 5.46 1.97

80 - g9e 5.32 2.28

100 - 149 10.86 .17

150 - 199 6.69 . 5.39

200 - 249 4.73 4.91

230 - 299 1.70 2.24

300 - 499 6.62 11.64

500 - 799 4.29 12.48

800 - 999 1.12 4.64

10CC - 1499 2.00 10.63

1500 - 1999 0.36 2.98

> 1999 1.58 26.72

TOTAL 99.99 100.00

GINI INDEX LAND GRCUP = 0.693

Source: Dominican Republic Sector Analysis
Survey, April 1975-March 1976
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TABLE 12.--Distribution of gross farm income

(1) (2)
Income Bracket in DRS Percent Receivers Percent Income
Income Group
Dummy 0.00 0.00
< 5@ 4.14 0.01
50 - 99 : 3.73 0.12
100 - 199 5.92 0.38
200 - 299 6.86 0.79
300 - 399 5.14 0.81
400 - 499 5.70 1.17
500 -~ 599 4.70 1.18
600 - 699 4.Q7 1.21
700 - 799 5.00 _ 1.74
800 - 899 3.73 1.44
900 - 999 4.49 1.96
1000 - 1199 5.39 2.71
1200 - 1399 5.28 3.11
1400 - 1599 6.73 4.85
1600 - 1729 2.72 2.10
1800 - 1999 2.70 2.34
2000 - 2999 8.40 9.41
3CoC - 3999 4.79 7.83
4000 - 4999 2.31 5.17
5000 - 5999 1.57 ' 3.90
6000 - 7999 2.08 6.07
8000 - 10000 1.52 6.30
> 9999 3.31 35.13
TOTAL 100.47 99.93
GINI INDEX INCOME GROUP = .661

Source: Dominican Republic Sector Analysis
Survey, April 1975-March 1976
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TABLE 13.,--Distribution of land and gross farm income
by land groups

(1) (2)\ (3)
i Percent Gross
Land Bracket in Tareas Percent Receivars Percent Land Farm Income

Land Group

Dummy 0-..00 0.00 0.00

< 15 9.42 0.52 1.39

15 - 19 4.77 0.39 1.19

20 - 24 , 5.57 0.58 2.45

25 - 29 4.06 0.53 1.33

30 - 34 4.32 0.66 1.57

35 - 39 2.83 0.50 1.38

40 - 44 3.57 0.72 1.36

45 - 49 2.03 0.47 .81

50 - 59 6.69 1.73 3.41

60 - 69 6.00 1.85 4,13

70 - 79 5.48 1.97 3.38

80 - 99 5.32 2.28 3.78

100 - 149 10.386 6.17 3.39

150 - 199 6.69 5.39 5.29

200 - 249 4.73 4.91 6.45

250 - 299 1.70 2.24 : 2.80

300 - 499 8.82 11.64 13.01

500 - 799 4.29 12.48 12.60

800 - 999 1.12 4.64 2.41

1000 - 1489 2.00 10.63 6.25

1500 - 1999 0.36 2.98 3.19

> 19%9 1.58 26.72 12.45

TOTAL 99.99 100.00 0.00

Source: Dominican Republic Sector Analysis Survey,
April 1975-March 1976.
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WWhen the values in coclumns two and three are ranked, the
correlation appears to be hizh. In fact, the rank correla-
tion of the percentages of land and gross farm income pertaining
to the farm families of each farm size is .7229 (using Kendall's
Tau) or .9063 (using Spearman's Rho). Table 14 shows the rank-
ings and the rank correlations referred to.
3. Review of the Size of Gross Farm and Non-farm Income by

Zone and Region

The difference in average gross farm income and average
total gross income among zones is much smaller than <the dif-
ference observed among farm-size groups. Average non-farm
income ranges from DR$LOL4 to DR3557, and average gross farm
income ranges from DR31,881 to DR$2,322., 2Zone C has thelhighest
total income as well as the highesf farm income. 2Zone A ranks
secbnd with respect to both and Zone B ranks last.. (See Table
15.)

Unfortunately, the zonal partition of the country hides
some of the regional differences in gross income. Zone A is
made up of Region 1, which has the highest gross income, Region
2, which ranks 4th, and Region 3, which ranks las+t. 2Zone B is
made up of Regions 5 and §,which rank S5th and 6th, and 2Zone C
has Regions 4 and 7, which rank 2nd and 3rd.

| Table 16 shows that except for very slight changes in
order, the ranking of categories by gross farm income is very
similar to that of total gross income; Region 1 is first, Regions

4 and 7 follow, 2 and 5 are next, and 3 and 6 are last.
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TABLE 14,--Rank correlation of % land and % gross farm income
by land group

(1) (2) (3)
Rank of Pank of Percent
Land. Bracket in Tareas Parcent Receivers Percent Land Gross Farm Income
Land Group
Dummy 0.0Q
< 15 9.42 4 6
15 - 19 4.77 1 2
20 - 24 5.57 6 9
25 ~ 29 4.06 S 3
30 - 34 4.32 7 7
35 - 39 2.83 3 5
40 - 44 3.57 3 4
45 - 42 2.03 2 1
50 - 59 6.69 9 13
60 - 69 6.00 10 ) 1s
70 - 79 5.46 11 12
80 - 99 5.32 13 14
100 - 149 10.86 18 19
150 - 199 6.69 17 17
200 - 249 4.73 16 18
250 - 299 1.70Q 12 10
300 - 499 5.62 20 22
SCOo - 739 4.29 21 21
300 - 999 1.12 15 g8
1000 =~ 1499 2.00 19 16
1500 - 1399 0.36 14 11
> 1399 1.38 22 20
TCTAL 99.9¢

Rank Correlation
Spearman's rho .9063
Kendall's tau .7229

Source: Dominican Republic Sector Analysis Survey,
April 1975-March 1976,
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FIGURE 8.--Dominican Republic: zones and regions
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TABIE l15.--Gross income and gross farm income in DR$ by zone

Farm Size Total Gross Gross Farm Non-Farm Non-Farm as
{Tarsas) Family Income Income Income Percent of Total
Zone A 2641 2236 405 15.3
8-79 1120 766 354 31.6
80-499 2788 2436 352 12.6
500+ 11578 10565 1011 8.7
Zone 3B 2258 1881 404 16.7
8-79 - 1194 982 212 17.3
80-499 3296 2819 477 14.5
500+ 6197 4908 1289 20.3
Zone C 2879 2322 377 _ 19.4
8-79 1642 1143 . 499 30.4
80-499 2771 2330 . 441 15.93
500+ 8311 7079 1232 14.3

Source: Dominican Republic Sector Analysis Survey,
April 1975-March 1$76.
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TABLE 16.--Gross income and gross farm income by region

Total Gross Gross Farm Nen-farm
Family Income Income Inccme
DRS Rank DRS Rank DRS
Zone A (
Region 1 3169 (1) 2645 (1) 531
Region 2 2368 (4) 2007 (5) 373
Region 3 1631 (7) 1482 (N 152
Zone B
Region 5 2337 (3) 2040 (4) 305
Region 6 2117 () 1624 (6) 495
Zene C i
Region 4 2871 (2) 2274 (3 605
Regicn 7 2859 (3) 2397 (2) 469
|

Source: Dominican Revublic Sector Analysis Survey,
April 1975-March 1976
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3.1 Differences among Zones and Regions

Analyses of variance are used to test the hypothesis
that the mean gross farm income is the same across zcnes,
regions, and farm-size categories. The findings!in Tables
17-4 z2nd 17-3 support the hypothesis at *the zonal level. A+
the regional level it is:rejected with 2 90% level of con-
fidence.

Tables 18-A and 18-B indicate that among zones there is a
significant difference in the gross farm income for small farms
and large farms, and that among regions the most significant
_differences are among small farms and medium farms. Zonal dif-
farences among medium-size farms are non-existent and regional
differences among large farms have 2 low F ratio of l.455 wi=h
an 80% level of confidence. The regional level is therefore the
most appropriate disagzregation for analysis and will be used
for all farm size categories.

Table 13 shows that the regional differences do not lend
themselves to easy summarization. In fact, we have a2 three way
split among 2ones. Region 4 in Zone C excels in the small-farm
category, Region 5 of Zone B excels in the medium size category,
and Region 1 of Zone A excels in the large size category. We
are, however, lef*t with the conclusion that Regions 3 and 6 are

_definitely the lowest income producers in the country.
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TABLE 17-A.--Results from two-way analysis of variance of
the zonal and farm-size differences in the

mean gross farm lncome

Number of
Source of Variation Observations F Ratio
Zones (3) 1802 Lbé
Farm Sizes (3) 1802 207.484

2-way interaction L,761

' Significance
of F

« 999
. 001
. 001

TABLE 17-B.--Results from two-way analysis of variance of
the regional 2nd farm-size differences in the

mean gross farm income

Number of

Source of Variation Observations P Ratio
Regions (7) 1802 1,872
Farm Sizes (3) 1802 209,383
2-way interaction L,761

Source: Dominican Republic Sector Analysis

April 1975-March 1976.

Significance
of F

. 081
. 001
001

Survey,
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TABLE 18-A.,--Results from one-way analyses of variance of
the zonal differences in the mean zross farm
. L0na . Al > >
income within farm-size categories

Number of Significance

Source of Variation Qbservations F Ratio of F
Small Farms

Zones (3) 989 6,949 . 001
Medium Farms :

Zones (3) 606 . .786 456
large Farms | '

Zones (3) 207 » 3,019 051

TABLE 18-B.--Results from one-way analyses of variance of
the regional differences in the mean gross
farm 1ncome within farm-size categories

Number of Significance

Source of Variation Cbservasions F Raztio of F
Small Farms

Regions (7) 989 L,718 . 000
Medium Farms

Regions (7) 606 2.131 . 048
Large Farms

Regions (7) 207 1.455 0.195

Source: Dominicin Republic Sector Analysis Survey;
April 1975-March 1976.
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TABILE 19.--Gross farm income by zone, region, and farm size

*all Farms | 8-79 tarsas 80-499 tareas 500+ tareas
, | DRS | Rank | DRS Rank DRS Rank DRS Rank

All Farms | 2135 895 2477 £602
Zone A 2236 (2) 766 (3) 24386 (2) 10565 (L)
Region 1 2644 (1) 752 (8) 2487 (3) 11334 (1)
Region 2 2010 (3) 784 (4) 2695 (2) 8513 (4)
Region 3 1488 (7) 767 (S) 1570 (7) 10973 (2)
Zone B 1881 (3) 982’ (2) 2819 (1) 4908 (3)
Region 5 2041 (4) 1182 (2) 3596 (1) 4496 (7)
Region 6 1621 (8) 546 (7) 1728 (8) 5033 (6)
Zone C 2322 (1) 1143 (1) 2330 (3) 7079 (2)
Ragion 4 2275 (3) 1285 (1) 2375 {4) 5396 {5)
Region 7 2404 (2) 972 (3) 2199 5) 2760 (3)

Source: Dominican Republic Sector Analysis Survey,
Arril 1975-March 1976,
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4, Per Capita Gross Income

Gross income per capita is the final item chosen for the
discussion of gross income. We know at the outset that if a
farm has a low per capita gross income, the per capita net
income is lower. We can *herefors point ous, even at the
gross income leQel of analysis, that the average per capita
income for the smallest farm size category is inadequats; it
is DR$195, which is less than half of the per capita gross
income of medium-size farms and only 15% of that of large
farms (see Table 19-a),

If we focus in at the regional level, we see more clearly
where the real voverty pockets are within the country. All of
the regions bordering Haiti have a lower gross farm income per
capita than the other regions. However, according to the fig-
ures presented in Table 1%B, the farms with the lowest per cap-
ita gross farm incoﬁe are the smallest farms in Region 6
followed by the smallest farms in Regions 1 and 2.

It seems appropriate to close the discussion of gross
income with the observation that even before the costs of pro-
duction are deducted from revenue, farm families with less than
80 tareas in the farm have an inadequate total income. The
alternatives that remain open for improving this situation are
the following: increase non-farm income by making more work
available off the farm, increase farm revenue by making mcre
of the basic factors of production zvailadle or increase farm

revenue by increasing the economic efficiency of the farms.
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TABLE 19-A --Gross income and gross farm income per capita
by zone and farm size

Total Gross Family Income Gross Farm Income
Per Capita Per Capita
DRS DRS
All Farms 392.39 326.12
8-79 tareas 195.18 139.84
80-499 tareas 411.57 353.86
500+ tareas 1314.32 1162.43

TABIE19-B..Per capita gross farm income by region and farm
size _

All Farms | 8-79 tareas |80-499 tareas |S500+ tareas
DRS DRS ! DRS l DRS
Pegion 1 383.37 114.87 0 341.41 1450.89
Region 2 304.12 127.27 371.58 1124.21
Region 3 251.26 138.71 240.76 1729.19
| Ragion 4 349.31 133.54 393.85 737.70
Region 5 272.01 166.29 447.11 456.19
Region & 219.59 71.50 240.13 689.87
Region 7 399.35 175.03 316.20 1542.09

Source: Dominican Republic Sector Analysis Survey,
April 1975-March 1976.
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Before a choice among alternatives can be recommended, we must
proceed to examine the efficiency with which resources are

employed.
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CHAPTER 3

THE PROFIT FUNCTION AND ITS APPLICATION TO
THE ANALYSIS OF THE ECONOMIC EFFICIENCY
OF THE TARGET GROUP

The methodology employed in this chapter is discussed
in Seection 1. A review of its application to Indizn agri-
culture.is contained in Section 2. Finally, the results of
the application of the mefhodology to the data from the
Dominican Republic Sector Analysis Survey are presented in

Section 3.
1. A Review of the Methodology

The methodology employed in this chapter was develored
by Lawrence Lau and Pan A. Yotopoulos in the article "A Tast
2or Relative Efficiency and Application to Indian Agriculture.”
The methodology 1is applied %o farms but is not restricted to
agriculture. The methodology attempfs t0 measure eccnomic
efficiency. In the opinion of the authors, "the minimum
requirements for 2 useful concept of economic efficiency” are:

1. It should account for firms that produce
different quantities of output from a
given set of measured inputs of produc-
tion. This 1is the component of differ-
ences in technical efficiency.

2. It should permlt different Iirms to vary
in their ability to meximize profits,
that is, in equating the value of the
marginal product of sach variable factor
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of production to its price. This is
the component of pricz efficiency.

3. It should account for the fact that
firms may operate.at different sets
of market prices.l

The authors claim that "by using the profit function we will
encompass 211 these requirements into the single concept of

economic efficiency."?

1.1 The Profit Function
Profit is defined as current revenues less current total

variable costs, where P' is profit, and P is unit price

1y 7= F(Nn .o Xoii Tty o oo o Zni

Pl =IPF(«T1, PEREPI .’m; Zl, “eey Z;\)

(2) =

and ci is the unit price of the ith input.

The marginal productivity is

5F(X:2) ,
(3) p——L =g, i=mi,...,m

EA
so ¢y = ci/p, can be defined as the normalized price using »

as numeraire.

{4 ki P =]
A G.Y;—L r=1,...,m

The profit is also deflated by the price of output, and

equation (5) becomes the "Unit-Output-Price" (UCP) profit:

liawrence Lau and Pan A. Yotopoulos, "A Test for Relative
Efficiency and Application to Indian Agriculture,”" American
Economic Review 61 (March 1971): 95.

2Ipid.
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/

P
Po—m= PNy, XniZty e Za)
2

m

-
- Z IR

[ 18

The key to the development of <he proiit function is
that equation (&) may ve solved for optimal levels of <the
inputs L3's

4) .'f: = file, Z). i=1,...,m
so the profit function becomes 2 function of only the price

of outpus, the price of variable inputs, and <the guantity of

fixed inputs.

The UCP profit functicns can %e used to analyze srofiz
maximizing price *2king firms without exslicitly srecifying o

solving their »roduction functions, bYecause there is a set of

dual transformation relations betwesen the procduction functior,

the cost functiecn, the revenue function, and the »rofit func-

tion. The following is discussed vy Daniel bMcFadden:

1) Standard production possibility sets which
have convex input structures are characitarizsd
uniguely bty their input funciizns., The sstani-
ard cost siructures and the convex inrut struc-
Tures ars one o one,

BEST AVAILABLE COFY
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The las<® *transformztion is summarized by lLawrence Lau:

Function:

Variables:

Paasive Variables:

PQ

(iv)

(v)

(vi)

2) A duality also exi

Lot

v

production pessivilizy
sutput structures and

snue func

tions.

between standard
sets with concave -

their unique

T firm {reats price
If 2 firm <reats prices as

rnv-

ziven and

behaves as a profit
profit function ¢zn ve derived as a func-
tion of the revenue

L)

from a2 unig
bility set.

1y

(4

w
"y

(9]
v

P 4

Prizal:

maximizer,

structures.,

Produccion Funcecicon

Quantities:

lDaniel Mc?adden,
A Cursory Revi
ed,

Tha Aare
Thecrv,

2
“Lawrencs Lau,

Memorzndum No,
Growsh, Stanford Universiiy, Stanford, Californiz,

b A'A[

- eV

vu-ﬂ- ]

then the

Thus, & profit function can be derived
&e standard production possi-

Dual

2
-

vop P:cfic Funczion

Motz

=alizad prices:

Xi ey
Fixed inpputs: Z‘J FPixed inpucs: j
Trangforzaticn
m
S APORN A .Zl e X, (e aasesCpales +os2y
T
c, e, = -
b S - dA,
<
» Se
-2 T (T-18)
1 L :
rhi an® 3
BZi azi aZi
o
. -~
%Z °y o= oF- ] ;i X
i i=1 i
2y
"Cos*, Revenue, and Profic unc~lons~
in An Econcmetric Avvreacnh. to Production
"Some Arplicatiens of Profit Functions,”
‘Novembter 1269, “esca“ch Center in Zccnomiz
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Therefore, the firms' supply and factor demand functions

can be directly derived from the UCP profit functions

- all™(c, 2
(1) Xi= —— ), i=1,...,m
a6
= GI*(ec.
(1) Vv =I(2) - 5 _(C 2.
i acs

1.2 Relative Zconomic Efficiency

(RN

The use of the profit function in the analysis of price
and technical efficiency requires the definition of such rara-
meters in the production function.

V= LIF(XE, Z‘); =

(a2
(L V= AF(XE 2

"A" reprssents the tachnical efficisncy rarametsr whic

>

-

o
[{}]
0
e
[}

can ze compared for two firms with comrarable endowments,

(@)

§ 4
by

nolegy, 2nd input prices. I they are equal, *here is nc
farence in the technical =2fficiency of the firm.

Differenztizting the function with respect to the wvariable

<
@®

inputs <hey deris
JAVF{L 2N
= 2,¢;

ax!

(137 3ATEIX® 29
A i

5320 ¢

wnich eguates the marzginal products ¢f the inputs to <heir
nermalized prices.  The Xs represent the deviziions from the

equalities. Only if the ks equal 1 are <he firms price

BEST AVAILAELE COFY
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Referring tack to the relevant dualily theorems, they
show the UQP profit function corresponding to the production
function

V= F(X, 2) is

(14) o* = 4G™¢ 4, 2)

]

so II* for the two firms can be written

Oy = 4 C*Aawy, 4 ... .. Amim, A}

1‘13)7 Z:,...,Z:)
I'I: = :G"i'.c‘ici,.’ 1., :.:..c:.;. l.‘,

Zi . 20

and the demand and supply curves can te derived from the UGCP

profit functions. The former by differentiating with respect

:
to ¥3c}'s and k?‘-c%’s

e B
Li0i
=2 FC e 20
2 dc;
=l 2=t om

and *he latter by using the correspondence shewn in (1l1l)

D) = G ee 4 2
noLal M iey T 20
-t 2 O ——,
=i =17

i
i=1,12

Rather than derive (1€) and (17) the UCP profit functions ec=2

3

be examined:

BEST AVAILAELE COFY
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From it the following hypotheses can be tes<ad:

2
al =22 ana ¥t = i

because: HT;

1) al 2 Q0; profit increasass with the lavel of
technical efficiency for given normalized
orices.

When kT = 1 for 1..., m, the actual and

1 j=
behavidral profit functions coincide.

[\8}

It is the approach defined in (18) which <the article
employs. The UOP Profit Functions afe used in liesu of the
oreducticn, demand, and supply functions. This is done by

specifying G within the context of 2 Cobt-Douglas Function.
1.3 The Formulation of the Cobb-Douglas Case

Lau and Yotopoulos present the transformaticn of <the

Covb-Douglas Preduction Functien with decreasing returns into

-
where s = Z x <1

The U0F Irefit function is:

(19}

BEST AVAILADLE COFY
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Lau znd Yoifopoulos Zo on to develop the actual (CP profit

functions and demand functicns for the Cobb-Douglas

. ' . -t " - -7~ -y -
s ¢ L) i, =ay (l—w) —a (l—w}
z=[e ™ o= | [ De™ ][ D]
i 4L Jemi

i)
imi
120
i { il ~t i — =t
.[ ey '][Hﬂzml'], i=t,2
1=l i=i 8
o' 1 (L= l g l —al(l—u —aii{lme)”
=0 (dx/w-u \— H d -”-H " _]
e =t - - jml
(1)

-l

r= (AR FIY N f2 _,.‘
'LHM)“' (HM’“'}. i=1,2; l=l,...,m

-y - - i

Zquation (20) can be reduced %

-1
(23) v=( [.,LH(C' —ai(l—u} ]

i
§ =3 (l—ui =t
. lel) .
- jmi
i=1,2
and rewritien as
r b L oay =B leu) l“i
| IT ey
- e sl -
(23)
r U N \l—\u R
I J. \zﬂ
ooyt
“ ™~ = —ij
T =a,{l=u
I, = .4 1 ; H'\C“
. - el -
(20) i 2 3 e
| (Zl) ) ]
- ]
where
27 @ A =il -
and
28) Jgr=3.1 ==
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The natural logarithms of equations (235) and (28) axre

(29) In II.: =ln A - Z a:; in c,~l

Il

R
= 2.3 n Zj
=t

m
H 1. da | - H
In Og.=in .4.-#!11—;;-.-2;1,- i ¢y
vy . B
{30) '
< - a
—:'ZJ, ;’uZ,.-'

F=i

J-i

1 _.,2 1

1 and k7 = &, then Ay = Ai. Thus, in the final

So if AT = a2

functional form, the price (k) and tachnical (A) effects are
not separzble so As denotas econcmic efficiency and can be
compared fer she two firms.

Since normalized input prices could no% be computed for
lack of money orices of ouiput, the Cobb-Douglas profit fune-

tions for the two firms were modified so that money zrofi: and

. .
31 ey =it e —ay ltw

' - — . -,
=ik =23.ia T

L v, s, 1
132 inll, =in de i da/da)

. - . ~. wa . * v
—qinw =3 A =3inT
become

1 . 1
dg=inT —la
. L, ot ’ =,
st de+arinzs —aying
-
2

T

-
_31, in L& -3
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And th
where
i1
D
¥

63

or
I =i As+ (1
-‘.-a;lnw
~2inT

I =in de+ (1

—a;) lin p

’ n
+~ 3 n K
‘\ . .
- Q) inp

Al
- in (—4—:) - a:: nw

=

~ 3K

final estimeting squation is

luH—-ao—S Za‘D-al in <

-
1

inT

- 3
\ g

1=l

+31 blK'T“.J: T

(33)

total revenue less total
the acney wags rate
farm size dummy varizabls

regional dummy variatls
interest on fixed canital
cul+ivablie land in acre

variarle

cests
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2. Review of the Avplication to Indizn Agriculiure

The rssul<ts of the application.of the prefit function %o
Indian data are shown in Table 20. I<% should be noted that T,
or profit, is total revenue less the cost of hire¢ labo: and
impﬁ%ed'faﬁiiy'lébof oﬁly;-.Lau énd.Yotbﬁduloé e#pléiﬁ-that
variable costs other than labor were no® deducted from total
revenue, because they lacksd the "vrice"” of other costs which
are necessary for the UQP profit function. Cavital is defined
as the interest on fixed capital which is 3% of *he toitzl value
of fixed capital on the farm. Furthermors, the regresssion was
run on grouped data, tecause it was obtzined as averzges cf
farms of & given size for esach state. These facts should be
k20t in mind as the resulis are reviewed.

Table 20 shows *that the coeficisnts of <he wage rate znd

tha cz2pital variable which 2ssumes <hat thers i3 proporticnallity

netween capital service flow and cztrital stecck. The ccefficiant

The most interssting ccnclusion drzwn from the resulis is

M B
)

that small farms (under tan zcres) are more economically =77i-

[1)]

cient than large farms 2s shown oy the nezztive coefficient of

ne farm-size dummy variable.
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s
b ale)
b ale;

TA3LE 20, -<Results

Cous-Dovcras "worrr FrNeTioN
AND RELATED SCTATISTICS

Parameter All Farms (n=34)
as 332
. - (0.538)
S -=0.367
_ (0.233)
& 1.614°
R (0.349)
& -1.339°,
_ (1.279)
& -0.333"
. (0.433)
EN 0.296.
o (0.71 -
@ —2.141%
. (1.200)
3 -Q.338
. 0.279
3 1.797
(0.233)
** 0.183
X3 0.296
F-Statisde 36.4
Source: Leu a2nd Yot

the applicz+
function to Indian data

opoulos,

5

5

-

ofit

ion of the or

I Source: Farm ‘Manazement Sludies
Noies: The estimating equation is

MDD =an+S+ 2 aDitarinyg

-

LA I+ T
- where i ' S '

I =oroft, i.e. toeal revenue

o’ = the cloney wags rate

S =dummy variable for farm size with vaiue of 22
for large farms (greacer than ten 23028) ad 2200
for smail (arms (less than ten acres)

D; =regional dummy varizdie with A, Do, D O
waking t2e value of one for WWest Sengai, Mads:s
Madhya Pradesh, and Uttar Pracdesh 2ad zams
elsewvhiere, respectiveiy

K =intersss on dxed cnicd

T =culrivaple land in acses

7i=the sstimate of the variancs of the srrur in ke
eguation

* Starred coetEcients are not sicnidcandy diferent frazm

2220 at & prodaziiity level 393 pergent

** Double-starred couricieats e not
fercne frnm ze90 at 2 prodabiiicy level 3935 pereeac:

but they are signidean:dy diderent {rom zeso 23 4

arobabitity levet 390 perzent,

All other eoatiicients gre signiticanty diferent from rero
at 1 peonapiiity lavel{ 293 narcene,
Two-tail test apolies to e coetiicients of the dummy
variables; onetaail test 0 aii other variaules.
te standard errors of ie estimated pasametsts s
given in Darcatieses,

less total variable ccacs

iAcantly ¥

v. 105, Tabvls 1.
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llcaticn of *he Profit Tunction to the Data from the
minican Republic Sector

A

Analysis Survey

oo
O'U

The formulation of the profit function used by Lau and
Yotoroulos will ve used with the pursose of comraring the
rﬂsul*s from the two sets o: data. Therefore, even though
more Ln*ormatlon._s avallaole from the Dominican survey, only
the cost of labor will be deduc<ted {rom total revenue. The
" dependent variables will also 2e dupliczatzd as closely as
possible:

(1) the wage rate is the average wage paid for all
work cn the farm

(2) capital is 3% of the total value of fixed
cavital on the farm

—
)
N

cultivable land is all land in crozs plus fzallow

land

(&) the dummy varizble for farm size has 2 value of
one for farms over %an acres and zaro for Tzrm
o0f ten acres or lass

(5) there zre six regiocnal dummy variaclss, D,
shrough Jg <taking <the =alue ol one Icr ReZlons

/ - -

1 through €. Regicen 7 azs no dummy variatle
to avoid mulzicollineariczy.

The resgression is run on micro data which is weighted. Cnly

farms wish she %otal valus of outrut and l2Tor use greasar than

the Lau-

Hy

Table 21 gives the results of the duplication o
Yotovoulos estimating equation of Table 20 run on Dominican data

The coeficient of the wage r2tTe 1s positive ovut insignificant

and the coefficients of c2rizzl and lznd are sositive and sig-
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TAZLE 21.--Cuplicztion of the lLau-Yotozoulos estimating squaticn

of Table 20 run on Dominican data

NUMBER QF 08BS. 1715 '

MULTTPLE R 0.47536
R SWUARE 0422896
ACJUUSTED R SQUARE 0.22145
STaNOARD ERROR 2.19112

 FSTATISTIC 8.

PARAMETER | BETA STD ERRCOR 8 F
g “],348935 #** -G.14522 0.27207 24,382
1 0.,293233¢ ‘0.0106S 0.383%¢6 0.203
31 0439132638 *#* 0.29612 0.03224 147,346
82 063315043 *t* 0.17620 0.044735 S54.769
S 043570868 *** 007179 0.l2887 7,678
4 046487050 *** 0.08329 0.21298 4,843
22 042342665 0.03721 0.21615S 1.17%
s ol,134785 #¥* -3.12553 0.28106 18.895
4 0.,94109840-01 0.01350 0.22136 0,131
5 -0.1726815 -0.02323 0.23822 04525
(CUNSTANT) 3.554157
Source: Zominican Republic Sector analysis Survey 1675
Notes: The zstimating equation is
$
In II = consfant =3 + 2 2:D: = =z2ln
121 -
+ 3;inK + 351nT
II = total valua of rroducsion lsss cest of labor
W = money wags rate
S = dummy variable for farm size wish valus of
one for largs farms (zrsz<er than tan zcress)
z2nd zerc for Sm2ll farms (lsss than %en a2cras)

regionzl dummy -ariavle wi<h 21,02,33,04,25,

o6 taking the value of one for Reglons 1 through
£ and zers for Region 7
K = 3% interest on fixed capital
T = cultivable land in tareas
* = cgefficisnts zre siznificanily different frem
zere a3 a protatilily level 2 $0%.
#* = coefficients are significantly different fronm
zero 2% & protabiliiy lavel 2 ¢3%,
#4%% = cgefficisnts are siznificzntly different Srom
zere 2% 2 probarility level 2 9%74.
Two-%tail %test applies to coefficienss of the dummy
varizioles; cne-%t2il fss%t to 2ll other wverizzlas,
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-

is a2 large proportion of the cost of labor especizally on small
farms. There may be no relationship between the wages rate and
the amount of family labor employed given the situation of
uncderemployment in the Dominican Republic, where the employment
rate Zor family labor is. approximately &4 percent. The relevance .- ..
of neo-tlassical theory under such circumstances is questionable.
Furthermore, the data from the survey show that those regions in
the Dominiczn Republic with the lowes<t average farm revenue 21lso
nave lower than average wage rates. Since the regression resulis
shows that the poorest regions are also the least efficient
regions (discussed below), a statistically significant negaiive
coefficient for the wage rate is not expectéd. Finally, i<
shculd be noted that for those farms which employed no hired
izabor, the value of family labor was impuiad Sy using the
national average wage razte. Since the same averzge was used For
the wage variabls in such cases‘the affect of the wags r2%2 on

initely diluted,

‘g
3 1
(o]
H,
'—.‘
ck
.—l
u
.
(41
Hy

Unlike the resul<ts from the 2d3plication to Indizn daza,
the coefficient of capital is positive and very significant in
spite of the implicit assumpticn that the flow of capital serv-
ices a2as a ratio of the stock of capi+al is consitant z2cross
farms.

Although the coefficisn® of culiivable land is signifieant,
it is only 20 percent of the size of the coefficient from *he
Indian data. This is probably due to the fact that livestock

makes up 35 sercent of the gross value of >roduction on the
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Dominican farms. Since poultry 2nd pork regquire no land, and
cattle require 2 greax deal of uncultivable land, the land
variable as specified is not as important for Dominican farms.
The coefficients of the regionzl dummy variables for
Regions 3 and 6 are negative and significant at a 99 percent
level, The coefficients for Regions 2, 4, and 5 ar2 insiz-
nificant. Finally, the coefficient for Region 1 is positive
ani significant with a 935 percent Zs2vzl of confidence.
These results are comparable to the ranking of the regions
according to total farm revenue in Table 15. This implies thaz
the poorest regions in the country are also the least efficient
I+ should be noted that regional differences in land quality

cannot te controlled so *ha+t the differences in coefficients

n,

ameng regicns may not reflact efficiency but rather land quality,

Both Regions 3 and & have less procductive land than the other

-

The coefficient ¢of <thz farm size dummy varizizla, unlike

tha* from <the Indian data, is positive and significans at 2
35 mercent level, It musi Te noied, nowever, Thit Ths

12 acres) preferred by the Dominicans and 2ll of the farms in
the medium and large farm size categories (12 to 77 acress and
greater than 77 acres respectively). The 10 acre definition,

therefore, is not appropriate feor analysis of the Dominica

e

da+2, and the resulis ares misleading., When the thres farm size
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catagories are used, the results show that the significan<ly

ositive coefficient for the greater than 10 acre group is due

[d]

t0 the medium farms znd that the large farms (> 77 acres) are

not significantly different from small farms:

~Parm size - -7 % - B " 'std. Erzor B F
12 to 77 acres L3836 .130 5,208
More than 77 acres .2027 .222 337

The RZ for the regression equation is .23 and is not
ccmrarable to the R for the Indian da<a, because the regression
was run on micro datz rather than grouped data. Another reazson
fer the low R% is that the regression was run on 1716 fzrms
which have any combinztion of over £ifty crovs, six types of
livestock, 2nd more than fifteen <yves of processed fzrm prod-
ucts. Given such nhe<%erogeneity, there is much activity on the
Dominican fzrms which cannot ve zccounted for with the regres-
sion egquation emplovaed., It will te shewn later thzat 2z similar
aquation run on farms wi<h 7ifty percent or more of their

revenue from rice has a much higher R2.
3.1 1Indevendsnt Variable Cptions

2,1.1 Land

Since the farms in the Dominiczn Republic rzise livestock,
the use ¢f only cultivable land in the regression eguaticn is
inaptropriate and accounts for the lew coefficient of the land
variabie. 4 more precise definition of the lznd wvariaislis would

account for zasture land and other uses ¢f land. Therefore, <*he
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land variable will be changsd by 2dding to cultivable land

eighty percent of cultivated pasture, fifty percent of natural

-y

pasture, forty pvercent of the land for other uses, and tan
percent of the forest and scrub. This will take into account
the use of al l land on the ¢arm and accounu :or lts varled ‘
-degrnes of quallty |
Tavle 22 gives the results of the regression when the
definition of the land variable is changed. I% shows that the
coefficient of the land veriatls a2lmost +triples in size from
332 to .913. The three farm size categories were maintained
and will he continued to be used, because they 2re considered
to te more relsvant. All other variables were left untouched.
The new land variabvle has an effect uron the Ffarm size

dummy variables such that their coefficients are now negative

and significzn%t. The coefficient for the large farms is -1.81
and tha< for the medium farms is -.58. They are Bezh siznif-

The cazpital variable will be changed by compduting 2 zen
rercent interest on the value of fixed capital plus livestock
and including the cost of depreciation., The lattar is computed
2s a straight line depreciation by dividing the purchase price
of the asset by its avarzge lifs, It is computed for fixed
ca2oital and drzf{ animals only,

The new ca2pitel variabtle reflects mors accurately the

cati+al on the fa»m, because it inciudes the ces®t of

(9]
0O
7]
ok
o
(=
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TA3LZ 22.--Profit function with land defined as including some
propor<ion of 211l land on the farm

BETA

-0.163507
Q.00145
0.20645
0.44630

‘0021216

=0.1082¢
0.05345
0.03079

=0el137635
0.00571
'0:01156

NUMBER OF 08S. 1715
MULTIPLE = §.49963
R SWUARE 026963
AQDJUSTED R SQUARE  0.24482
STANDARD ERROR - 215799 -
F STATISTIC — 51.9
PARAMETER 3

5 =1.533340 ***

3 0.35957360-01
81 0.2728233 ***

82 0.51330186 ***

31 -1.,809600 ***

s2 «0.5583800 ***

21 0.3120339 **

22 0.1538693

{3 '10264618***

24 343864363001
i35 “0.5608646uU=0]
(CONSTANT) 2,274352

-~ . .
Scurzse: Dominican Re;

Motes:

'l

The sstimatin

i

154

(o3

1 Sector

O

3
-

squatiosn is

2
Ia II = constani + &3S

F; = dummy variabdl
one rfor larsgs
i1

S
zerec for small farms
T = gultivanle land

STO ZRROR 8

0.26505
057715
0403466
0.08480

8.31564

0+16663

¢.21016

0.21284
025727
0.21721
0e2345]

ble for farm sizs wizh
farms (Tl = ocre th
rms (T2 = 12 to 77 2
r (less than 1

plus 50% of cu

F

32.47S
0004
814949
115,990
32.861
11.229
2.204
0.830
23396
0.032
0sl3a

> alnﬁ

2 value of

n acres)
andéd

iltivatad raszure,

50% of natural pasture, 40% of land in other
uses, z2nd 10% of forest and scrubland
The definitions of &ll other variables znd the

agsterisks z2re ths same as those

in Table 21,
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holding carital as well as the cost of the deteriorztion of
the cazital caused by %time and use. The latier reflects the
flow of capital services,

"

I
L2

O

le 23 shows that the ccefficlient for capital almost
doubles. wnen the new definition is used. . The definition of.
all other variables remains the same as the driginal lau-
Yotovoulos formulation, except for the farm-size dummy var-
iables which include the three Dominiczn definiticns of farm
size.

The chanze in the capital variable alone affscts the

cocefficients of the farm-size dummy variablesy that for the

-y

l—l

arge farms is -.8L and is significznt 2%t 2 2% percent lavasl

m

nd that of medium farms is very smzll and insiznifiszns

ot T M &0 = = - - K T —— =
3.1.3 Inclusicn 2f Cthsr Prices ¢f Varizble Inpuls =s
o TR
independen< Varizblss

frem the Indian da=., aside from the wage ra<es, the pricss
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(1) the price of animal use is the price for ons
day oi use

.

! -1 < - ni 3 -3 B

{2) %he zrice of machinery uss is *he price of
zerforming 2 glvern %@sk per unit of larnd

{ -~ 3 PR ] 213 $ =~ - —~ -

{3) %he zrice of Fertilizer iz <the awvsrzzs »riecs
of 211l Tyzes of fartilizer per tound
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TAZLE 23.-=Profit funcs

NUMBER OF OBS.

MULTIPLE
R SWUARE

_ADJUSTED R SQUA4ARE
" STANDARG ERRQOR -

F STATISTIC

PARAMETER

6
a
8
82

(CONSTANT)

No*zg: Tha

In II =

X = 10% of flx
value of

.=

‘1

. one
The

74

ion with czpital defined as

livestock and depreciztion

1715

06350414
o 25415

. 3265937 .
2. 15148

53.1

3

el ab5T37***
-0,2358313
GeT457231%%*
0¢3340375%%*
-0.,83806358***
0.17667040-01
3.2553774"
0.38865090~01
-] +035435%%%
-0.12%92152
-0+413559337
1.5393387

and medium farms
zero for small
definitions of 2ll other variadbles and
asterisks zre

U

Deminican Repu

v

consant

2
de
dunmy var:a ol
for large ’arﬂs (T1 = more
(F2 = 12
farms (less

3ETA

-0115780

«0.0095%4

Qe.41502

0.17737

«0.09827
0.0033%
0.05249
0,00617

«J.lla3q-

«0.01309
=0.02037

(o]

lic Sector anal

4 4
- 23 Ty o+ 174D

including
STO ERROR 8 F

0.2674al 30,346
037910 0,166
0.05105 213.346
0,04394 57.820
0.26516 11,685
0.13423 0.017
0.20892 1999
0.21079 0,034
0.25681 16.257
0.213809 0.351
0,23413 Deddd

Lysis Survey 15756

astimating aquation is

i 7

11nK + 321nT

d
D

bP‘U

ca
rec
2 r

The sane

2l plus livestock. The

oi=
iz<ion is z21lso =dded.
fo

with a2 value of
Than 77 acres)
to 77 acres), and
than 12 2gres)

<he

2s thoses 1n Tadbls 21,

:arm size
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(L) the price of irrigza+ion is the price for
water per unit of land

(5) the price of seeds is the averzge
of 21l seeds per pound or per »lan

When these independent variables ars included in the
aquation, the total cost of their use is deducted from the
revenue. 1n other words, the dependent variable, profit, is
‘defined as to*al revenue lass the cost of labor, seeds, machin-
ery‘use, animal use, fartilizer, and wa*ter. (The capitzl and
lz2nd variables are <the same 2s the original Lau-Yotopoulos
formulation,and the three Dominican fzrm sizes zre used.)

The results of this regression are shown in Tabie 2L,

All of <the coefficients for the additional prices includsd zrs
very small., Those for animal and machinery use are nesgative,
wnile those for fertilizer, watsr, and seeds zre positive.

Cnly the ccefficlients for machinery and waiaer zre siznificant.
These results are difficult 3o 2xzlain according to econcmic
Theory, which susposes that profis should bve highér wien inout
prices are lower. Such resul®ts can be explained
reasons pointed out in Section 3, when the coefficiznt of the
wazzs rate was discussed. Once a2z2in imputed pricses were used
for owned machinery, animal use, and saved seeds. The use of
such inpuis may have no relationship to the market prices or
rental rates charged. The price of water for irrization was
2lso imputad Yeczuse many farmers'ngver pay for the water they

use. Cnly the drice of fer<tilizsr was never imputad, because

it was always purchased when used.
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TA3LZE 24.-=Profit function with the inclusion of other prices
of variable inputs

MUMBER OF (0BS. 1715
MULTIPLE R Ved2271
R SWUARE 017868
ADJUSTED R SQUARE 0«1710Q0
-STANQARD .ERROR .- :-.2.4866840:
F STATISTIC 23.3
PARAMETER 8 S8ETA STD ERROR 8 F
5 =1,7649604 *#* -0,17277 032796 28,961
al -0.5109789 -0.01880 - 0.67679 0.570
a2 -0.10700850=-01 -0.02831 " 0400526 14340
al <0.350998930=Q) ***a(,11909 0.01196 18.171
ad 0.61644480=-02 0.01027 0.01532 0.150
a5 0450109510=0 #%*% 0,09106 0.01828 F«478
aé 0.39587830=02 0.00493 0.01982 0.040
81 043685Q72 %%+ 0,25385 0.03943 87,333
82 04293172] ##% 0.14169 0,05669 26.746
S1 0.1575319 0.01689¢ 0.25598 3.375
s2 065173502 s+ 0.09119 0.15141 11.67S
2 0.2666351 0.04309 0.24781 l.158
2 0.1329111 0+01919 3.25013 0,232
Z3 =] ,480859 #= «0.14895 0.,30828 23.07S
4 =Q,2326308 -0,0312% 0.25551 0.828
Z5 «0e3375T759 #% =0.11472 0429719 3.961
{CONSTANT) 4,737582%
Source: Dominican Republic Sector Anzalysis Survsy 1974
Notas: The estimating =squation is
-3 5
In II = constant *IZ_-T SiFi +2-5230; = 211nd
+ azlni + 231lnM + 24InPRF + a5lnI
+ a£1lnsSD + 311nK + 351nT
IT = total valus of production less the cost of
labor, seeds, fertilizer, water, mechinery
use and animal use
A = money wage rate :
A = rent for cne day of animal us2
M = rent for cemrletion of a given task by
machine per uni%t of land
SD = trice per pcund or unit of seeds
FRFP = price cer vound of fertilizer
I = orice for wazter to irrizzaze one unit of land
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TARIZ 24, .~(Continued)

Notes:

F; = dummy varia size with a2 value
of one for ga farms (F1 = more than 77
acres) and medium farms (F2 = 12 %o 77 acres),
. .and zero for small farms (less than 12 acres)
= regional dummy variable with D1,D2,D3,04,D5,
D6 taking the value of one for Regions 1
through % and zero for Region 7

o
-
)

K = 3% interest on fixed capiial
T = cultivabls land in tareas

The definitions of the astarisks zre ithe same 23
those in Table 21.


John M
Rectangle

John M
Rectangle


'78
Since the wage bill is the largest proportion of the
variabls cos®s for which prices are available, it is not sur-
vrising that the coefficients for the other prices of variable
inputs z2re smell, When they zars agzregatad they make up cnly
thirty percent of the variable costs deduc¥ed from the total .
revénﬁe. | |
The R% for this regression equation is ,179, which is
lower than those for the esquations in Tzbles 21 through 23.
This is probably due to the change in the dependent varizbls.
The next section will discuss some other odtions for the defi-

nition of »rofit,
3.2 Devendent Varizble Options

Thus far profit has been defined 2s toial revenus less
+hose variable costs for which prices are zavailabls. In the
Dominiczn da‘a, such varizbls costs makxs ur sixty-two percents

b3

e 3 - -
0f the warizbla cos%s o

'y

the farm, Prices z2re not av
for the other inputs,certicularly those.relating tc the live-
stock 2nd processed product entarprises.

‘nen all vériable costs are deducted from revenue, the
regression equation has 2 lower R2, This is protably due to
the fact that the dependent variables do not take into zccount
the prices for aporoximately forty percent of the total varizble
cost on the farms.

Another pcssibility for the ccmpusation of the dependent

variable is the deduction of those generzl farm operzitinzg cos<s

aq

wnich are not directly relatad %o production processes or
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subsumed in the land and cz2pital variables,

availahle for these costs, and once 2zain their deduction from

7%

.

'

rlces are nos

the decvendent variable tends to reduce the sxplanatory power

Hy
[BD

of the regress

on 2quation.

- 3+3.. Inclusion of Cther Dummy Variables

aside frem the farm size and regional

there are other items of intersst which cz2n te czpiursd oy

use of other durmy vari

atles.

dummy variables,

Tne Zummy variable feor credit will taks the value of one

for farms with credit and zero

for farms without credit.

dummy varizdls for irrizzftien will be set %o one for farms

wisth irrizzted land and z

dummy variabls, The other four tanancy tyses will ove

value of one for +the dummy variabls, They are farms w

aquation which contains a

aro

for fzrms with no irrizzted land.

pe identifisd. Fz2rms with fi

land

11

owned By the fzrmer have n

- -

(1) rented for cash, (2) renszed

ts of the run of this rezres

of these dummy varizdtles. It

The

ned from agrarian reform, and

S

ic;

-

shows

“nat farms with credit are more 2fficient *han farms wizthout

credit, and that farms with i

farms with no irrizzted 1

2
[=
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TAZIZE 25,--Profit function with credit, irrigation, and
tenancy dummy variables

NUMBER OF UBS. 1715
MULTIPLE R 0.52516
R SQUARE 0.27684
ADJUSTED R SQUARE  0.26965

. STANOARD: ERROR. - - 2e12222-
F STATISTIC 32.1
PARAMETER 8 8ETA STD ERROR 8 F
E4 (4349435 *F «d,04515 0.20378 4,556
a «(¢5892285 «3.02384 0.57672 l.eQéa
81 005092284 *** 0.28340 . 0.0S816 76,667
82 047170653 %** 0+35040 0.08947 64,238
Si -l,880228 *** «0.22047 0.31900 34,742
S2 @ 5171072 %%* «0610024 0.15544 9,789
A 0.1889471 0.03358 0.20744 0+830
Z3 ] o 198756 ¥¥* =0+13260 025795 214597
A  =Q41711753 «0+02529 04221587 0¢3596
VA «Q,2305923 «0,03102 0.25183 0.828
25 l,553866 t** -0.17159 0.27339 33.989
c Debab5183*¥* 0.,07937 0s12468 12,850
[ 0+43483370=01 0.00674 0.15384 0+Q70
£1 0.61281187% 0.0308! 0e41154 2.217
2 101251-‘&9%*”" 0207345 0.313812 12,505
£3 0e5487075%%™ 0.04874 0.24578 4,984
TCOMSTANT) 1.,356589

- 3

s0urce:

Notes: The astimeting =quation is

M#
(O]
)
)
(o)}
.—4-
(]
.—4
|1
1)
.—4
-
.—4

In IT = cons®tant + C = I =

+ aln¥ + 2;LnK + 35LnT

II = total value of production less cost of labor

W = money wage rate

Fi= dummy variadle for Iarm size set o one for

- farms over 77 acres (T1) and farms of 12 %o
77 acres (F2), 2nd set *o zero for farms less
than 12 acres

2;= regional dummy +variabvles

N7= 10% of fixed carital plus livasztock., The

valus of depreciation is alsc added.

7 cuitivadle land plus &C% of culsivated pasiure,
30% of natural passure, 0% of land in o%her
usas, and 10% of forsst and scrutland
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TAZIZE 25,--(Continued)
Noztes:

I = dummy variabls for irrizatiecnwith value
of one for farms with irrigzated land znd
zero for farms withou+t irrizated land

- dummy variable for credit with value of

. .one for farms with credit and zero for
farms without crsdiv '

¥Ni= dummy variable for land fenancy taking

the value of one for farms with 50% or
more of their land (N1) rentad for cash,
(N2) rented for rayment in kind, (N3)
obtained frem z2grarian reform, (N&) nsld
without title., Farms with 350% or more
of their land owned and farms which do
not have 50% or more of their land in
any cavegory have no dummy variable,

The definitions of the asterisks zre the same

as those in Table 21, :

Q
il
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With respect io land ienancy type, the results show that

iy
e
(2N

farms with ty percent or more of their land rented for pay-
2

ment in %ind (Z2) or obtained from agrarian reform (Z3) are

more afficient than farms with the same provortion of owned

land. On the o»her hand, farms w1th :1 *y cercent or more of |

-'tnel. land occup i'd w1;hcut t*tla (“b) ar less efficient than
those who own mos+t of their land. For tenaney tyoe Z1 (250%
rented for cash) the null hytozhesis canno:t ve rejeczad.

Sinece small farms are of carticular importance, +the sane

regression equation was run on farms of less than twelve acres.

4

The farm size dummy variable was changed to represent three farm
sizes within the small farm category. The value was set <o one
for farms of 3.86 acres to 7.88 acres (Fz) and for farms from

7.88 acres to 12 acre iven a value

n
Y]
IR
=
e
(413
‘é‘
<.r“
[
U
O
—
[{!]
=
Yy
n

E
of zerc for fz2rms of less than 3,88 acres. Tables 28 presents

The resulits of this regression sgquation run <n small farms.,

I< shows that *here is ne significant dilfsrence in 27ficizncy
ancng the three small farm sizes., Cnce 2z2in farms wisth credic
and fzrms with irrizz<tion are more efficlent than farms withous

eredit a2nd without irrigzation.

-

With resvect to land tenancy, the only type which is

'EN

statistically different from the group of farms with fifty
- percent or mors of their land owned is *enancy *tyve 22 with
ity rercent or more.of their land rented for raymen+t in kind.
As noted before, this is vrovavly beczuse sharecrcppers do not

own their own capi==l,
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TA3LT 24.--Profit function with credis, irrization, and
tenancy dummy variables applisd to small I_rms
NUMBER QF 08sS. 932
MULTIPLE R 049499
R SQUARE 0.26501
ADJVUSTED R SQUARE 0.23109
STANOARD ERROR 2407925
. F STATISTIC 22,0
PARAMETER B 8ETA STD ERROR 8 F
£d «0.118793) =0.01180 0.30118 0Del1S6
a =(343386356 =0,01369 0.78605 0.186
31 0e5411915%** 0.22801 0.07836 47.703
B2 0e7603928%** 0421866 0.19889¢ 1446830
Sl «002780Q196 =3.05271 0031862 07581
S2 =0e1129640 =) .02252 0.231156 0.339
71 0.1941103 0.03614 026706 0.528
72 «0,568639970=01 =0,01168 0.27259% 0,063
73 “lo192019%%* «0.1454] 0+32499 134453
Z4 035349459 0.064584 0,30943 1,304
75 04510687 7%%* «0.,07824 04311690 2.686
75 -2,032531%** =0.21833 0437992 28,621
c 0e5118278%** 0.08858 0.18425 7.717
[ Qe ba25484%%F 0407184 0.22512 3.865
£1 «(0+38852050=01 «3,00233 0,4830S8 0,006
£2 1e1674636%% 0.09387 0036048 104439
g3 041183793 0400969 0.38281 0,098
{CONSTANT) 0.9634512
Source: Dominican Republic Sector Analysis Survey 1873
Notes: The estimating eguation is ]
& o a.
In II = cons<ant + C + I 2 53F; = 22308 + - 3:)3
iS4 - 13/ - 124 -
+ alnW - 31 nx = BanT
F; = dummy variable for farm size (se%t %o cne for
farms of 3.87 to 7.88 acres (72) and farms
of 7.88 to 12 acres (1) and set to zero for
farms less <than 3.87 acres., Tarms over 12
acres were not included.
A1l other variatles ars <he same as in Taple 25,
The ie:ln”‘ons o *the asterisks are +the same =z

those in Tahle 21,
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The coefficient for the wage ra<te is still not stztistic-
ally significant and the cocefficisnts of the regional dummy
variables are similar to those of *the regression run on 21l

farms. (Compare Table 235 to Table 26.)
3, The Profit Function Appliéd to Rice Farms =

Thus far the regressions have been run on all farms with
revenue and labor use. The R2s for most of thesa runs have
ranged frem .15 %o .28, which is not sur»rising given <the
heterogeneous group of farms in the sample. In an atiempt to
centrol such hetarogeneity a subset of farms will be chosen
which are less diverse. The subset is 21l farms which oroduce
fifty vercent or more of their revenue from rice. Since rice
is a2n important st2ple in the Dcminican Republic, the resul<s
drawn from such analysis zre relevant.

There 2are 109 farms in the sample which zroduce Fifty

earcent or more of their rewvenus from rice. Applying the prefis

H¢]

functicn to thess fa2rms only, rsquires =the redefinitiszsn of the

land and eanisal variables, Land is defined

o
o
0
v
._—l
._J
l_.-l
v
o3
n
.-4
3

rice troduction and capital is defined 2s ten percent of fixed

capital and depreciation. Livestock are not included in <the
capltal variable, beczuse they are not an important fzctor on

riece farms., Frofit is again defined as total revenue lsss th

-

-

wage Sill., All of the dummy wvariables are <the same as thoese

usad in Tables 2& and 27.

1)
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TARLE 27.-=Profit function run cn rice farms

Source: Dominiscan lecutlic Ssctor -

Notes: The

NUMBER OF UBS. 109
MULTIPLE R 077376
R SWUARE 0559870
AOJUUSTED R SQUARE 052373
STANOARD ERROR leb3626
F STATISTIC 7.86
PARAMETER 8

E4 «1,120927

a 1.,8455658

81 0430168697 %

B2 1.270878"*

S1 @2, 28227 T+

52 0.1726691

21 el 461495

22 «2 2983430 %*
3 «l,789756%*

74 -2e591728**

Z5 ;'0071‘4125

16 «3,111008F%*

c «0,1506398

[ 0436460682

£l 0.6298642

£2 14288730

€3 @l 176 TR
(CONSTANT) 0.8928502

BETA

‘0.10312
009049
0.22147
0.67605 .

.=3,34358

0.040680
'0022639
‘0053372
=(3+32915
‘0017799
'0015‘89
-0019538
=3.02660
 0.07215

0.05805

0.14765
=0,28543

STD ERROR 8

Q.86414
2.0335¢6
Q.14611
0.29529
0.787%9¢
0445769
1.24923
1.28415
1.21091
1.57626
1.32435
1.87088
Q.48312

0448864

0.75255
0,64724

0478439

A 2 hd
In II = constant =+ ¢ = I = 2 S;F; - 2,0; - Z=,
Y Y Y
+ alnv + EanK + BZLnT

T = land in rice production _

K = 10% of fixed capitazl plus depreciation

All other variables are the same zs those in

Table 25.

The definitions
25 these in Tab

£ <he asserisks are

*he same
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the relevance of such informetion, because most of the rice
farms have irrigation and credit. In fact, only 10 of the 109
observations have no irrigated land and only 18 have no credift,

The coefficients of the tanancy-type dummy variazlas
show thaz sharecroppers 2re more profitabls than farmers who
own their own land and farms with most of tﬁeir land from
agrarian reform are less profitzble. The same Droblems with
sampla size zre present, so such rasul<s should not be over-
smphasized.

Since rice is responsitle for most of the revenue and
costs on these farms, the revenue 2nd expenditures for the
livestock and processed producis enterprises are not as import-
ant as they were when the profit functicn was applisd %o 2ll

farms with positive values for revenue and latcr, The farms

L B - 3 Y - $ [y P 1 N e =)
0f <he varia<ion in prefit among them is explained Ly the

{(Compare Table 27 to Tablas 21 through 28.)

Ancther aspect of the hcomogene ity zmons rice farms is

3
£,
Iy
[}

that mos< of the la%or and purchase inputs so when addia-
tional prices of inpuis z2re included as independent variables
the problem of imputing 2 larzs number of prices and cost of
inputs is diminished., Table 22 presents the resulis of the
regressisn equation when the prices (or rental ra<es) of
animal use, mechinery use, seeds, fertilizer, znd irrisztion

zrs. included 2s independent veériabliss. C{nce 2zain, none cf
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TABLE 28.-<Profit function with prices of other inputs run on

NUMBER OF 08s.

MULTIPLE
R SQUARE

AQJUUSTED R SQUARE

STANDARG ERROR
F STATISTIC

PARAMETER
z6

al
a2l
a3
as4
as
a6
81
82
S
s2
27
2
73
Z1
Zs.
(CONSTANT)

rice farms
109
08559590
J.63454
0633647
22605438
4, 4.
=]
Er-IvYY-LY,
«2.227531

0.132025790~01
«0+.17151430=01
«041247469U=01
04469795050=01
0.1484055
0,6504050%**
0.6251034%
b ¢854 035%**
0.687505¢
-Q.8874002
~045306423
«3.174381
0.75625740-01
3.%945161

¢ Dominican Republic Sector Analysis Survey 1

BETA

Q0409933
«0,G7697
0,03G2¢9
(3 ,03645
«0.01957
0.08660
0,03156
0.33646¢
0s23a31
-y oSl“‘cl
0.11391
=Q,036=]
-0,16320
"'0'06876
-0.15361
3,01138

STD EKROw 3 F
2.359527 0+748
3.355648 0.440
-0.04337 0.093
0.06e331 0.121
0407908 04029
0.06631 0,302
0.40839 0.132
0.25059 6,715
G.46208 1.230
lel2m11 183,213
0470553 Q¢33
2.13343 Q.025 -
2.01323 0.134
2013097 0e.062
235624 1.538
2.27586445 0.uQl

374

The eszima<ing equazion is

o+ 3
cons*ant + L S.7; + X2 Z;D:

S . s
In II £, 5:71 T 23Dy + aplaw

+ aslnA + aBlnM + a3, InPRF + a2.1nl

' o

+ aslnSD + 3;1nK + B,ylnT
T = land in rice production
K = 10% of fixed capital plus depreciz%tion
All other varizbtles are the same 2s thoss in
Table 24,

The definiiions of fhe zstaerizks are
Tzble

a&s tnese in

21,

the sanme
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their coefficients are siznificant, wnich suggests that prices
are not important factors affaciing profit.

Because prices of other variable inputs were included in
the regression, the cost of the relevant inputs were deductad
from revenue. Given the new defini<ion of revenue, there is no
sigﬁificanf differencé in thé coefficients of the regional dummy
variables. The coefficients of %the farm size dummy veriables
are similar to thoss of Table 27, with the coefficisnt of the
large farm category beth larger and more significant than that
of Table 27.

Although prices seem to have no effect on profit, the use
of certain inputs may. Therefore, in the final regression run
on rice farms, dummy variables were given a value of one for
machinery use (M), fertilizer use (F), vesticide use (P), irri-
gation (I), a2nd the use of improved or hybrid seeds (3D)., A

oA -~
228 S

value of zero was zZiven to the farms which did nct us

(M

these inputs,

Tadle 29 shows tha<s cnly the coefficisnt for irrigaiion
is positive 2and significant. The coefficients for machinery
use and the use of improved or hyborid seeds are negztive but
insignificant while those for the use of fsrtilizer and pesti-
¢ides are positive and insignificant. It must be pointed out
that mest farms have irrigation, and use fertilizer and machinery,.
C: %the 109 observations, only 10, 12, and 17 use no irrigztion,
fertilizer, or machinery ressectively.

The results with respect %o the use of improved or aybrid

seed zre surtrising in that the ccelfficien< is negative and
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tu

1)

[AV]

run on rice farms

9C

S, -=Frofit function with dummy variables for input use

NUMBER OF 0BS. 109

MULTIPLE R 0.63670

R SWUARE 0.4053%

AQJUSTED R SQUARE 0e344a7]

STANQARQ ERRQR’ 2439084

F STATISTIC 6.7

PARAMETER ) BETA STD ERROR 8 F

52 0.,8581436 0.16218 . 0,66186 1.788
a -3,619363 -0.11813 2.72527 1.574
" -0.3993196 -0.05468 084979 0.378
FT 0.1131570 0.01459 0.81871 0.019
P 0.1893170 0.025€9 0.63665 0,088
S0 «0,93275640=01 =0,01544 0.53336 0.031
[ 1.209785 #* 0.16894 0.76999 2,469
81 0.7618250 %+ 0439409 0.22108 11,874
82 066451749 0.17414 0.41720 1,240
S1 b 686328 *F* 20,49490 1.07131 19.119
(CONSTANT) 2.873782

3%
3

U
[}

s

I =
All

The

dumny varizdle

value of one 7

dummy varizole

value of one 7

dummy variable
2 value of one
dummy variable
one for hybrid
for criollo

dummy veriable
of ong for use

for machinery use wish 2
or use and zero for no use
for fertilizer use with =2
or use and zero Ior no use
for use of pesticides with
for use and zero for no use
for sseds with a value of
or improved se=d and zero

Jor irrigziion with 2 value
and zero for no use

other wvariatles are the same as those in
Tatle 28.

definitioms of

2s these in Table

21

ne

0

r2 the szame

starisks

)
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insignificant. More than hald of the farms use them (57%),
so the sanmple size is large for Both values of the dummy
variable.

With this formulation of the regression squation, <the

[ED

coefficlent of +the wage rate is ncw negative and jus+t tarely

1))
o

icant 2t the 90% lavel. ' The land variable no longer

ky

signi

nas a sta<tis*tically significant coefficient.

4

The coefficients of the farm size dummy varizbles zr

[
m

similar %o those of Tablas 27 and 28, supporting once agzin

the implication that large farms are the lesast econcmically
efficient and that medium farms are the most efficient zroup.
This is of varticular interest beczuse when 2pplying the profit
function to rice farms only, it is safsr To say that the d4if-
ference in the coefficients is due to economic efficizncy rzther

than tc the differsnce in profitability of crop (smzll) farms

. - [N . ve oo
and caztle (larze) farms. This is frue Tecause small fzrms in

the sample 2s 2 whole have 78% of their land in c¢revs, while

the land-use factor by using cnly rice farms is therefore import-

ant for the interpretation of <he results.

D

.5 Summary of Conclusions Drawn frcm the Appli

ile T <he
Frofit Functien %o Data from the Dominican R

Tion of
Dublic

2
e

The rssults of Section 3 of this chapter sermit scme
conclusions to be drawn concerning farm policy in the Dominican

- )

Republic. 3oth land and czpital have positive and statistically

)

-~ 3 =~

iecant coefficients for 21l definitions of +these variables,

(ll
y
|
LY
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Thus, profit increases when more fixed inputs are employed.
The coefficient of the wage rate is not statistically éignif-
icant nor are the coefficients for the other prices and rental
rates of variable inputs which are available from the survey.
This is primarily due to the use of imputed'prices for inputs
which wéreAnot"purchased, and to the fact that the variab;e
inputs accounted for make up only a proportion of the +total
variable inputs employed on the farms.

The results from the use of the farm size dummy variables
are somewhat ambiguous because they tend to changs when the
definition of the other variables in the squation are changed.
However, there is some evidence +tha+t large farms (more than 77
acres) are less efficient than sm2ll and medium farms, and that
medium farms (12 to 77 acres) are the most efficient zroup.
When the small farms (lsss than 12 acres) are considered alone,
there 1s no svidence of 2 significant difference in efficisncy
when they are disaggrsgated intc three farm size categories.

All of this indicates that farms of 12 to 77 acres are
of optimal size with respect to economic efficisncy. This sug-
gests that land reform should focus .on the distribution of land
from large to smell farms, Given the low per capita income of
the small farms, such a2 policy would help by releasing the land
constraint from their income producing potential.

The availability of credit also seems to have an effect
upon pvrofit, The positive coefficient for the credit dummy
variable indicates that those farms with credit ars mors profit-

avle than <those without credit, The same c¢a2n be szid for
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irrigation which also has a positive coefficisnt for the dummy
variable. N

The results from the tenancy dummy variables support the
implementation of land reform. Farms with £ifty percent or
more of their land from agrarian reform are more profitable thanr_
those with‘fifty percént or- more of their land owned. Share-
croppers also are more profitable than farmers who own their own
land, perhaps because they do not own their own capital and
therefore expend less for production. Farms which have fif<y
vercen<t or more of their land held without title are the only
group which .is less efficient than farms with owned land. This
may be because such land is used for livestock, which is not zs

productive as crovs.,.

(&

The R2 for most of *he regressions run ransges from .13
to .28, which indicatas that the profit functions as defined do

not e2xplazin most of the variation in profiis among farms. This

e

S no%t surrrising, given the hetesrogsnecus nziurs of the farms
in the survey. When rice farms alone are selscted for applica-
tions of the profit function, the R2 almost doubles, which
indicates that its z2pplication should be limite to farms which
are somewhat similar with respect to soﬁrces cT revenue and

input use,.
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CHAPTER IV
SUMMARY OF FINDINGS

The mein purpese of this paper was to study the economice
efficiency of farms in the Dominican.Republic with specizl
reference to variablss which are relatad to policies which
affect the economic welfare of the poorest farm families (target
group). -

The paper vegzn by showing some proof that farmers in
the Dominican Republic are profit meXimizers., This was done
by applying a test develored bty John Wise and Pan Yotoproules
which estimates an index of economic rationality based upon
the product-moment c¢orrelation o cazital and lator use. The
value of the coefficient represents the systamatic profit
naximizing behavior of the farms. The value was found o be
7174 for all farms. According to the test this means <hat
72% of the variancs in the natural logs of capital and laber
is due to sysitematic profit maximizing behavior.

The second step in the study was to iden%ify the target
group (or those farms with the lowest per capita gross income)-
in terms of geocgraphical location and fzrm size. It was found
tpat the average gross farm per capita income on small farms
(less than 12 acres) is DRS1LO. With the addition of nen-farm

income it is DR$195. In comrariscn, the average gross farm
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income per capita is DRS3% on medium farms (12 to 77 acres)
and DR$1162 on large farms (greater than 77 acres). This
indicates that even before costs are deducted, the income
producing caracity of small farms is inadequata., Furthermore,
the Gini coefficients showed large disparities in both gross
féfm income and land distribution among farms. The corrslation
between the amount of land and income which pertains to each
defined fa:m-size category was also found to be very hizgh.

The alternative means of improving the per czapita inccme
on small farms are the following: (1) increase non-farm income
by making more work available off the farm, (2) increase farm
revenue by making more of the tasic factors of.production
available, and (3) increase farm revenue by increasing the
economic efficisncy of the farms. The study of sconomic
afficiency is therefore mere than just an aczdemic exercise,
veczuse it is imrortant for identifying policies which may
improve <he income and welizre of the pocrest farm familiss
in the countiry.

The methodology employed to study economic efficisncy
~¥as the "Unit Output Price" profit function developed by Pan
A, Yotopoulcs and Lawrence Lau. The resul<is of the applica-
tion of the profit function to farms in the Dominican Republic
showed that large farms are less efficient than small and
medium farms, and that medium farms are the most efficient
group. When the small farms were considered alone and disag-

gregated further into three sma2ll farm size catagories, there
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was no evidence of a significant difference in economic
efficiency. This implies that the optimal farm size is
greater than 12 acres.

Given the low per capita income of the small farms, i%
is apparent that the redistribution of land to small farms
would release the land constraint from their income producing
potential. The study of land tenancy through the inclusion
of dummy variables in the profit function confirmed the
importance of land redistribution. Farms with fifty percent
or more of their land from agrarian reform are more profitable
than farms with fifty percent or more ¢f their land owned.

The availability of both credit and,irrigatibn is also
important. TFarms which have access to them are more efficient
than those which do not. Therefore, any policy which prometes
small-farmer credit and the cons<ruction of irrigaticn systems
should increase both the efficisncy of small farms and the

income and welfzre of small-farm fzmilises.
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APPENDIX &

DESCRIPTION OF THE UNIVERSE AND THE SAMPIE FRCM
THE 1976 DCMINICAN REFU3LIC
CQST OF PRODUCTION SURVEY

The universe of the population consists of all farming
operations with eizht or more %tareas (.5 hectares or more),
excluding colono sugéf"farms and all other farms growing only
sugar cane; land controlled by the State Sugar Council (CEA);
large agri-business enterprises; farms and lands managed
centrally by the Dominican Agrarian Institute; and experimental
farms. "Micro farms" of less than gight tareas are excluded
bécause they are not considered~td ve viable economic units,
and 211 large cenitrally managad farms are eXcluded Because <they
are mansged in a way completely differené from the smaller,
nulti-activity farms that are the focus of the survey.

The sample of 1,800 farms was based upon an area frame
in wnien the land was pre-stratified according to five land-
uée strata. Each strztum was divided into areas of equal size,
and a listing was made of the areas. A systematic selection of
the areas was <then chosen tased upon the number of segments
desired for the sample. A listing was then made of every farmer
in the chcsen segment and from this listing 2 post-siratificaticn
was done by region and farm size. Finally, a2 sub-sample was
selected (also systematically) af<er farms with certain croos

were selected with certainty tc ensure that there would Te esnocugh
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observations of such crops for analysis. The sample is,
+therefore, a probability sample (not seli weighting), so the
most relizble results are those obtained {rom observations
which are weighted by the inverse of their probability of bveing

sampled.

TABIZ 30.--Unweighted number of observations

Region 1 375
Region 2 304
Region 3 231
Region 4 239
Region § 234
Region % 236
Region 7 183
Farm Size 8-7% Tareas 389
Farm Size 30-L99 Tarsas ' 808
Farm Size 500+ Tarezas 207

Sourge: Dominiecan Republic Sector Analysis
Survey 1976
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APFENDIX B

THS CALCULATICN OF GROSS FARKM INCOME
AND NON FARM INCCLE

1. Gross Farm Incomel

Gross farh inceme is the <total value of production from
2ll crops, livestock, and processed products produced on the
farm.

The total value of crop production is computad by multi-
plying the farm-zates price per unit of each crop by the fotal
production of the crov. The farﬁ-gata price used to compute
the total value of production of 2ach crop was derived by
dividing the total value of sales by the total quantity of the
¢rop sold on thes farm. When salss <transactions did nct 2aks
place on 2 farm, the price used will be the averzge farm-gzta
price computed for 2ll sales transacted for tha<v crop in the
sample.

The total revenue from livestock preduction includes the

total value of sales of animals on the hoof, slaughtered animals,

and animal products, the imputed value of all such production

used on the farm, and the imputed value of net inventory changes.

lFor a thorough discussion of <the calculation of gross

farm and non-farm income, consult Methodological ‘Working Document
Number Five, Procsdures for Developing Additional Data Cells, oy
Sandra Rowland, U.>. Agency ior ilnternational Development, SUrsau

for Latin America, Secter Analysis Division, Washington, D.C.,
Augus+t 1977, pp. 3454,
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A net increase in livestock inventory will be countad as an
addition to gross revenue, and a decrease will be counted as a
deduction from gZross revenue.

Since most processing 1is done with raw material sroduced
on the farm, the revenue Irom processed products represenis only
the grpss.value-added in processing. In other words, the
impute& value of farm-produced inputs is deducted from the gross

value of processed products preduction.

2. Non-farm-l'ncomel

' Income acquired from non-farm sources 1is made up of
revenue from non-agricultural work on the farm and off fzrm
revenue. Srecifically, it is comprised of cash and revenue in
kind from artisan work, interes®t and dividends, agricultural
work on other farms, work in other sectors, iransfers of income

from emizrants and all other sources not specified,
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