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INTRODUCTION 

In March and April. of 1976 an agricultural production 

survey was taken of 1,800 farms in the Dominican Republic. 

The survey focused on the farm as an economic unit· and 

attempted to measure revenues and costs of agricultural 

activities and revenues from non-farm sources as well as the 

pattern and techniques of agricultural production. 1 Among 

the main research objectives of the survey was to identity 

the most disadvantaged groups among the rural farming popu

lation and the constraints which prevent them from increasing 

their productivj,ty and income. 

One of the most commonly used indicators of the quality 

of life is average per capita income. The results from the 

survey allow t:.s to compute average ;er capita §;ross and net 

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 
Appendix A. 
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so that the feasibility of relevant policies to increase the 

income 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 a test on the data from the Dominican Republic. Chapter 

II goes on to identify the target group in the Dominican 

Republic which is in most need of development assistance. 

Finally, Chapter III employs the profit function in the analysis 

of the economic and technical efficiency of the farms with spe

cial reference to variables which are related to policies which 

affect the target group. 
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CHAPTER I 

TEST TO DETERMINE IF FARMERS IN THE DOMINICAN 

REPUBLIC ARE PROFIT MAXIMIZERS 

Before applying a test to determine if farmers in the 

Dominican Republic are profit maximizers, Section l 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, Fir.ally, a 

review of the results of the application of the methodology 

in ~NO studies is presented, along with the results of this 

study on the Dominican farms, in Sections 4 through. 5, 

l. The Imuortance of Economic Rationali-cy as a Theory 
of Development 

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.Nl 

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 
Principles and Extensions (Hinsdale, Ill: Dryden Press, 
1972), p. 178. 
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the model of the firm as a profit maximizer. Marginalism is 

an example of sucn 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 is a reasonable approximation to 

the goal of farms in less developed countries is debatable. 

Competing models of farmer behavior in LDCs generally fall 

into three broad categories: the "inert or lazy peasant," the 

"utility maximizer," and the "profit maximizer." 

Theodore w. Schultz in his book Transforming Traditional 

As:riculturel advocates the last model. He claims that farmers 

maximize returns from the given factors of production at their 

disposal. and that there are no major inefficiencies in the 

allocation of factors. "Farmers,,. he says, "are efficient but 

poor. 11 2 He cites two studies of poor farmers, one of Panajachel, 

Guatemala, and one of Senapur, India. The la-ttar study by w. 
DaYid Hopper3 used Cobb-Douglas production fu.""lctions L"'l which 

input observations for 43 farms were regressed against the 

farmers' expected output. The marginal products determined by 

lT. w. Schultz, Transforming Traditional Aericulture 
(New Haven: Yale University Press, 1964), p. J8. 

2Ibid. 

Jw, David Hopper, "Allocative Efficiency in Traditional 
Indian Agriculture," Jourr..a.l of Farm Economics 47 (August 1965): 
611-624. 
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these functions were used to establish implicit prices in 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 (MVPE) in favor of 

the concept 0£ a "survival algorithm" in 'Hhich 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) 

(2) 

(J) 

(4) 

( 5) 

Owing to rainfall variability there is no 
unique marginal physical product associated 
with any factor-. 
The far1I1.er requires risk premium, and the 
risk is abnormally large owing to the high 
rainfall variance, and of an abmorma.lly 
severe outcome, starvation. Utility maxi
mization can allow for some trade-off 
between variance and expected profit; MVPE 
cannot. _ 
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 utility 
function allows. 
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, 
The secular constancy of environment in 
under-developed countries needed for learning 
any optimi~ing algorithm has been disrupted 
by population growth and by development 
planning. 

lMichael Lipton, "The Theory of the Optimizing Peasant," 
Journal of De~relonment Studies, April 1968, p. J41. 

2Ioid. 
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(6) The adoption of MVPE by each would still 
not be optimal for all. A planner would 
reject 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 reinvestment 
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 (4% of total input value in Indian agriculture). 

This at first view seems simple, but Lipton 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 satisfied with what he has in 

spite of.such possibilities. It is.doubtful that this model 

connnands much attention. Even Lipton rejects the validity of 

such a model which posits that the peasant is ignorant or 

stupid. He points ou~ that even seemingly conservative or odd 

practices merely reflect· risk aversion. 2 The implicit, if not 

explicit, assumption of all development economists \•:ho deal 

with the agricultural sector of LDCs 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. 

libid, pp. JJl-JJ2. Note that these points are not 
presented in their entirety. 

2Ibid, 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 o.f production, the 

optimal policy would be to increase the factors of production 

at his disposa.l in the form of credit, capita.l infrastructure 

(e.g., irrigation systems), land re.form, and· education. If it 

can be shown that the farmer maximizes utility and avoids risk, 

then policy prescriptions should include crop risk insurance, 

negotiable credit terms, price guarantees, and other risk

averting policies. Empirical study of alternative models of 

farmer behavior 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. Em~iric~l Evidence of Economic Rationality of Farmers 
L""l-LDCs 

The Hopper study of 43 farms in Senapur, India, mentioned 

above, and a study by Pan A. Yotopoulosl of 4JO far.ns in the 

Epirus region of northern Greece will be briefly reviewed, 

because they provide examples of the use of the widely accepted 

marginal theory o.f production which equates profit maximization 

with allocative (or price) efficiency. They are only two of 

many such studies which have been made in LDCs. 2 

lpan A. Yotopoulos, Allocative Efficiency in Economic 
Develoument: A Cross Section Anal sis of Enirus Farmine (Athens: 
Center of Planning and Economic Research, 19 b , p. 2. 

2see 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 1954. The data were gathered for 

wheat, barley, peas, and gram, and included information on land, 

labor, bullock time, and irrigation watar. As noted above, 

Cobb~Douglas f.unctions were employed to determine the marginal. 

products of the inputs when regressed against the farmers' 

ex:pected 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 a farmer 

is operating under competitive conditions in product and factor 

markets and allocates his inputs efficiently, the following con-
ay. 'iYk 

dition will be met: ?yiJX~j = FykaAkj = Fxj, where Pyik is the 

expected price for products Yi and Yki Pxi is the price of factor 
"Y y . ,, -ik 

Xj;and ~Xi,kj is the marginal physical product Of xj in the pro-

duction of Yi and Yk. 

In other words, if the farmer operates efficiently, the 

estimated price of each factor of production and each product 

V, Chennarieddy, "Production Efficiency in South Indian 
A.~iculture," Journal of Farm Economics 1.J.9 (November 1967): 
816-820. 

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

Benton F. ~Tassell and R. w. M. Johnson, Economics of Small 
Holder Farm1ne: in Rhodesia. A Cross Section Analysis of -che Two 
Areas, Stanford University Food Research Institute Studies 
Supplement to Vol. 8, 1968, 

G. s. Sahota, "Efficiency of Resource Allocation in Indian 
Agricul turie, 11 American Journal of Agricultural Economics .50 
(August 1968): 584-605. 
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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 Senapur, 
India; average product price, implicit price esti
mates for each factor base.d ~n its production use 
at the average product price 

Barley Wbcat Pea Gram Avcrate 

Average -prftc:e 1.00 1.325 .943 .828 
Price of: Used in 'Production of: 
Land ( ac:re) 4.4156 4.0288 4.4051 4.8446 4.42JS 

(1.0553l ( . 8553) (1. 1853) ( .8568) 
Bullock time .06956 .Oi457 .08203 .08338 .0773& 

(hour) . 01165) .00983) .01802) .01561) 
Labor (hour) .00857 .009il .00867 .00758 .00863 

.00261) . 00367) ( . 00210) .00300) 
Irrigation water .03548 .03259 .03054 .03154 .03254 

tiSO gal.) . 01216) ( .00716) ( .tlllll) ( . 02341) 

Source: Hopper, p. 620, Table 5. 
1standard errors in parentheses. 

Finally, the implicit prices in barley terms were compared 

with actual market prices. cnce again, Hopper found that the 

implicit prices were close to actual market prices. 

TABLE 2.--Results from the Hopper study of ser..a.pur, 
India; relative prices of products and factors 

Product or Relative Barley price Actual market 
(actor barley adjusted to price price rupees 

Sarley (md.) 1.00 R:s. SLSS R:s. 9.SS 
Wheat (md.) 1.325 13.0S 14.20 
Pea (md.) .943 9.29 10.40 
Ciram (md.} .S28 8.16 10.ss 
t..a.nd (acre) 4.423S 43.57 8.00 to 30 .oo 

(annual cash rent only) 
Bullock time (hour) .07738 .7622 ? 
t..abor (hour) .00863 .OSSO .068 

(cash kind only) 
Irri~:lticm water 

(750 gal.) .032S4 .3205 ? 

source: Hopper, p. 621, Table 6. 

John M
Rectangle



' ' 
10 

The Yotopoulos study is based upon a sample survey which 

was carried out in April 0£ 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 estima. ted. 
! 

He found that the 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 d.rachmas). 1 

The marginal. product of land when compared to agronomists' 

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. l94-20J. 
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TABU: J. --comparison of resul.ts of studies on allocative 
eff iciehcy 

PRODUCTION ELASTICITIES AND RATIO OF. MARGINAL PRODUCT TO OPPORTUNITY 
COST FOR SELECI'ED CROSS-SECTIONAL PRODUCTION FUNCTION STUDIES 

Elaaticirr oC Production"' Ratio oC M;uJJina& 

l.oca.tion ol T'(f)e of Product to 

Samole Farminc L&bour I.a.ad. Qt.ha> Sum OpPortmiilT Cc:ric Rerereace 
Senic:a. 

Labour £..and Otha" 
Sen-ices 

··-----
India. Genera! a.rabJe 

l~d •• ,56 .08 .2, .80 c.a. a.a. 11..a.. S:u:kar (19'7) 
Grette. F.pinab Mixf'd ....... .10 • 1 l .6, .87 .90 .gr Prnent study 
India, Uttu- Wheat,, met.11-

rnsdcsh ~ae ·+3 .23 ·:J.5 1.01 .68 ·9.5 2.1:J Acnwal t1nd Foreman (19,9) 
U.S • .A. c~ .33 .60 ·03 a.a. n.a,. He:ulv (tl'.)52) 
Taiw;in·, Tainan· Cetta la .33 •·O ·3• r.08 2.8" .,a .99 1Nanlf (195~) 
U.S.A •• Alab:ima Cro"" .32 .3g .~ t.17· .36 +.or 1.01 Hndy and Shaw· (1!)'4) 

Indi:i, Andhra 
rr:id~h :\fb:ed .:io .14 .13 ·.53 .:'U .05 ·3.5 Airr:iwal .ind Foresnaa ( 1959) 

i\11!tri~ Mixed .::6 . r3 .St LOO ., .. .Q2 r.50 'rintner (1i:i5R) 

Iar:iel :\fixed .12 -.or .61 • 71) .oo n • .,. r.09 Mundfalc (19r.f) 
C.lnatla, 1\lbC'rt:& Whe:it, bed' .:ro .3!) ·34 ·03 r.in 2.36 1.01 Oarcavich (11)~6) 

r ntem:uirn:li Gcmrr:il .28 .3g .33 1.00 n.a. n.a. n.a. nluut:ir.h:i.r;-:e (I()~!!) 

fott'mational (! 1 \•pt'lfhe'!ft?.erl) • 70 .10 .lO r.oo n.a.. n.a. n • .'l. Tinhcr:rtm and P•. l:i.k (t950) 

11.. For .:all runctions the el:astieities are 1ivninc:i.ntly difi'ef'c:nt from ::ero at a probability level <.5 ;>efl:C"lt. 'l"he only e:ccei>tion i1 the ciaa-
ticity o( 1:1.nd for tl1e Im1.el (unction. • 

b. i!,l;u1ieities .:and m:itr1.fina.l productivities :ire eom;mted bv .1.ver:itint the rcle"'lant estimates ot" i-::i;r~ions R,., Rn and R,.. TI1<: n:icva.nc 

Ol)!)Ottunity coses :ire estim:ited at '%1).00 On., 90.00 On., JJ1d r.1,5 Dn •• for labour, !:ind and other services r~oectively. 
a.a. Nnt :ii•;ail:ablc. 
Sourtr: Tables 10.r ;iad 10.4; E.O. Heady :aud J.I.. Oil1012, Acrit:ultur&l Pro.fw~itlfl FllNtiMr, Ame, Iowa: Iowa Stace Uuiveniiy Press. 1901, 

Chapter 1n A.A. \\'alten, .ci>roductioa and C'n.u Functionu Aa Ecocometric Sur'Yt:VJO, E~..,...d~.,. Vol. 31, N'o. r-11, (1901i, pp. 1·60, 
Table IV; Y. Mundl..:a.k, An &orio~ AMl1m of Estdlislwl Fllmil1 FllTlfU in lsriul, I9$J•l9S8, J~em: Th~ Falk Projecc ro" C:c.ooomic 
ResHrch on Israd, 1964, Tables 29 and 29. 

sources yotopoulos, p. 212, Table 10.6. 
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t. Dillon and J. R· Anderson1 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 hYJ?othesis. 

The results· from the Hopper data were inconclusive and those 

of chennareddy unfavorable. 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 

). An Alternative Methodology for the study of Profit 
Maximization 

John wise and pan yotopoulcsJ have formulated an alter

nate methodology for the determination of profit maximization 

which avoids the problems L"'lherent in the specification of the 

disturbance term in a single-equation Cobb-Douglas model and 

the problem of simultaneous equation bias. Since this method 

will be applied to the data from the Dominican Republic survey, 

an abbreviated review of their methodology is in order.4 

lJohn t. Dillon and J. R. Anderson, "Allocative Efficiency, 
Traditional Agriculture and Risk," American Journal of Agri
cultural Economics 5J (February 1971): 26-46. 

2Ibid. 

JJohn wise and pan A. yotopoulos, "The Empirical content 
of Economic Rationality. A Test for a Less Developed Economy," 
Journal of Political Economy 77 (November 1969): 676-1004. 

4All of the eauations which follow ars taken directly 
from the article by.Wise and Yotopoulos. 
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The following model is pas tula ted: 

Q, = Acf(K;, L1) = A.1K1:Lf, (1) 

K. = krr or (K.Y'n r1 = kt ' (2) 

L.. = lwf or (L..r« W1 = T ' (3) 

Q, =-qpt" or (Q,rl/A (4). Pi== - • q 

where Qi, Ki and Li are, respectively, physical 
output, capital, ana labor for firm i; ri, wi, and 
Pi are, respectively, the prices of capi-cal, labor, 
and output for firm i; Ai is the "efficiency para-. 
meter," which varies from firm to firm; C(. and ~ are 
the elasticity coefficients of production and are 
assumed constant across firms; ry and~ are the 
supply elasticities for capital and labor, respec
tively, and ~ is the demand elasticity for output, 
which are also constant across firms; and k, 1, 
and q are the intercepts of the supply functions 
for input and the demand function for output.l 

After making the market clearing assumption and 

substituting from the production· function, the total revenue 

vi is given by 

(5) 

and total profit is given by 

(6) 

laise and Yotopoulos, p. 981. 
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It is assumed that firms have knowledge of their production, 

cost and return functions and, giiren such knowledge, firms 

maximize profits with respect to each factor of production 

given the level of other factors. 

Thus, the following equations give the profit maximizing 

· condition for capi.tal. inputs irrespective of labor inputs 

or 

where 

I (1 + (1/11)] (l)lM 
a"* og a(l - (Ii.\)] k · 

(7) 

and the following equations give the profit maximizing 

co:l1ditions for labor inputs irrespective of capital levels. 

wher: 

[1 + (l/,)] (1)1" 
b - log p{l _ (!/.\)] 7 · 

(8) 

lwise and Yotopoulos use the term "log" in the 
explanation of their methodology and its application to 
Greek data without specifying its base. In its application 
to Indian data they use the log to the base e or the natural 
log ( ln). We shall therefore assu.."l\e that "log" refers to 
the natural log and use "log 0 and "ln'' interchangeably in 
the· text of this chapter. 
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These two conditions for profit maximizing 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. 

(b - a) . (1 + (l/f)] · 
tog K1 - [l + (l/17)] -:- [l + (li71)] log£.. 

(9) 

These profit maximizing conditions are then expressed as 

functions of the exogenous efficiency parameter (A) of 

the firm. 

log A~+ constant== [( 1 +~)-a( l -1)] logK; -p(t -i) logl, 

(lOl 

log A: +constant - -cc( l - ~)log K1 + [(I + ~) - ,a( l - i)] logl.,. 

Tne solt!tion of this system gives 

logK1 = [l +(l/77)] log A;+ constant, (Iii 

log L1 ... (l +~l/i)j log A:+ consto.nt. (12) 

where 

- 1/(1 - a: [l - (1/.\)j - fl [1 - (l/i\)])· 
g (1 + {l/71JJ [l + (ljt)J 
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log Vi =- log A1 + (l + Oi7!)l g log A1 

fl [t - (l/,\)] I .I.. 

+. [l + (l/c)] g log A1 . constant . 

log Pj = g log 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. It 

is assumed that input use and output levels are made up of 

two components: one is the unobservable !!£ ~ profit maximi

zation consideration expressed in the equation above, and the 

other is a random component made of deviations from profit 

maximization. 

Thus 

log Ki =- X;: = Xu - !lu 

log Lt = x::: = x:li - u2i 

log V, = Yi"* = Y1 - V1 

log A; • Z1 • 

(14) 

* * * where the Xli• Xzi• and Yi 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 Xii, Xzi• and Yi and uli' uzi• and 

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

var Xt'i = var XJ; = P. 
var X11 var x21 

(151 

where P is a measure of the success which a firm has in setti.~g 

actual input and output levels equal to profit maximizing levels. 
I 

The ~No systems of equations presented in (7) through (9), 

and (ll) through (lJ} can thus be rewritten in terms of observ-

able variables and may therefore be estimated. 

Y1 - t'1 = a + ( l + ~)(xu - uu). (7a) 

Y1 - r1 = b + ( 1 + ~)(~21 - u~u), (Sa) 

b - a , (1 + (1/t')J 
X11 - uu = [l + (li1l)] -:- [l + (lh)] (x~u - U21). (9a) 

Xu ::::z [l + ~l/7))] 21 + uu + constant = x:; + u1" (lla) 

"' x~, = [l + "oMJ 21 + u21 +constant= xz; + u2" (I::!:il 

y, = gZ, + L'1 + constant = Y,* + 111. (13a) 

, l 
Estimations of (l + ~) and (l + e) are obtained by 

regressing ln output on ln capital and ln output on ln labor 

respectively. These regressions give the least squares estimate 

of p, the slope of the regression line. The diagonal regression 

coefficients are then estimated by dividing the ~ 1s 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 Yari-

ables are error-free, while the. dependent variable contains the 
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error component, arid, 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-free; such estimates are therefore of more interest in 

this model. Estimates for (l + ~) and (l + f) indicate the 

degree of competitiveness in the markets for capital and 

labor. Estimates which are close to one justify the assump-

tion of relatively competitive markets. The estimates of ~ 

and £ indicate the supply elasticities of capital and 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 o~her words, if p -... -
it is assumed that 70% of the variance in the logs of capital 

and labor inputs is due to the systematic profit maximizing 

component of inputs. 

This model is merely one attempt to measure profit-

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, 1 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 

1P. R. Johnson, "Discussion: A Test of the Hypothesis 
of Economic Rationality in a Less Developed Economy," American 
Journal of Agricultural Economics, May 1968, pp. 398-399. 
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high degree of correlation be~Neen inputs could be interpreted 

to support a ptirely traditional model. 

This valid criticism should be kept in mind when the 

results of the applications of the model are examined. 

J.l Applications of the Model to Data from India and Greece 

Yotopoulos has applied the model discussed above to ~No 

sets of data: one is a set of data from the Farm Management 

Studies of the Indian Ministry of Food. and Agriculture (1957-

1962), 1 and the other is the set of data from the 4)0 Greek 

farms of Epirus which was used in his study of allocative 

ff . . 2 e iciency. 

The results of the ~No studies are presented below. 

The first study presents only the resul.ts of the diagonal 

regression. The second one, however, gives the results of the 

ordinary least squares regression, the diagonal regression, and 

the instrumental ·1ariable regression. Both studies split -the 

data into two groups, one of small and one 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 l. The product-moment coefficient of correlation 

1Pan A. Yotopoulos and Jeffrey B. Nugent, Economics of 
Develo~ment, Empirical Investia:ations (New York: Harper and 
Row, 1976), pp. 93-94. 

2John Wise and Pan.A. Yotopoulos, p. 994. 
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TABLE 4: Results from the Yotopoulos study of profit 
maximization on Indian farms 

Economic Aationality Coefficients and Fie/aced Statistics 

Diagonal Regression Coefficients" 

Quantity All Farms Small Farms t..irge Farms 
Aelation Estimated Estimated (n =J4) (n= 16) In: 18) 

ln Output, V on ( l+~) 0.938 0.746 1.003 
ln Other Costs, K (0.02.6) (0.044) (0.039) 

ln Output, i/, on (t +~) 0.195 1.119 1 . .355 
'ln Labor, L (0.017) (0.001) (0.040) 

ln Other Costs, K (i+~) 
1.274 1..502 1.JSl 

on ln Labor, L (i ~;) 
p or P11 0.91Z 0.849 0.833 
,., -16.l -3.9 333.J 

- 1.2 8.4 2.'a 

Notes: The estimatinlt equ:i.tions are 11 to 1.3 in the text, with the proftt-maximizin~ variables transformed into 
obtiervable ones in the errors-in·liariables c:ontext of equations lla to lJa in the text. The variables are defined as: 

V is t~t:il ou~'.lt in rtr;:ees . 
• -:ic is other costs, that is, totai cash outlays, induding depreciation of capital equipment, with the exclusion of out· 

lays referring to labor and to land. 
[. is labor .foss. 
11 is the eiasctcity of supply of K. 
« is the eiasticitv oi suooiv of L. 
r is ~~(! :~ciex of ec:ono~ic !"3.tionality. 

"1n" beiore a variable indicates nat"..lral logarithm of that •1ariable. 
·~stimaced by using :he ;:-roperry :!..: = ..:i~: (<1ii"':), where l and 2 a.re the dependent and foe inde"?ender..t 

variable ~espectively, in the least ><iuares re-;ression. Since the diJ.~cna! regre:ssion c:oeffident !s ~ sign J":.::, it can 

be estim:i.ted by $w'fJi=. Standard errors (in parentheses) are first a-pproximations of the standard :~ron obtained by 
assuming :lut ·:Jr (blr) ~ (var :.1:? :Or t.he di.1gonal regression. T:i..is implies that we are negiecting the te:::ns in
volving cov (o, r) .Jnd var (r}, which !iave opposite signs Jnd which. ~herefore, ~end :o C.lncel out. 

~The economic rationality· :nciex. ? , !s defined as the ;:'toportion of :he vuiance of the lo<g i:'I both inputs. 
which is due :o vanation in the system;:i:ic ?tOfit-ma.ximi:ing components of ~he m::mts, th.lt L;, (> = [var X":iv.:t:- .r:: = 
(var X::/var .:::). It is estimated oy the product-moment coefficient oi correlation between log other costs and Iog 
labor. 

5cmrce: India. Government of: '.\.Unistry or !=ood a.nd Agriculture (1957-!96.:!'i, Srndie~ in ~he C.corcomicJ of ;:arm 
.\.far:a~~!'?'ler.~. Oeihi. Rei'orts for the year 1955-19!6: Madras, Punjab. Uttar Pradesh. West 8en~al; Re1'0rt for the 
year 1956-1957: !vta.dhya Pradesh. 

Source: Yotopoulos and Nugent, p. 94, Table 6.l. 
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TABLE 5.--Results 
Epirua, 

from the 
Greece 

Wise, Yotopoulos study Of profit maximization in 

Rt:ORESSION STATISllCS ANO EsTIMA.n~s (U: ltu: EusnC:ll'Y Of SUl't'LV Of CAPITAL (q) ANI> LAUOlt (c) AND Ol' nae JND~X Of ECONOMIC 
ltATIONAl.&rY (P) n>11 A RANUOM SAt.tl'L~ of FA1tMs, fa•mus, G1u:a:ca: 

All f;Ulllli Larae farm11 
(N = 410) :.Cft/ - 140 

Rt:UlllUSIOH QUAtUIJ1( LcitSI• l11iouumc111;al c!:;~r!tion Sinwlc 
lmuumcn111I c::;~/:~011 L.:ail· los111u11cn1al Currclalion LcilSl· 

Nrn.,111a AHO lblHO Squuu Di1111011;i,I Variable Cocllideul Squares llfa1011al V1&rlabic Cocfficicnl Squares Oiaaoual V11rfablc CocOicic:nl 
DunuruON £$UMAH:D Rc1rcuion Rc,rcssioca• llcasrcniont p Rc11rusion llcgrcnion• llc11rusio11t " ltc11rcuion Rcarcuwn• Kcarcuiu11t p 

CRI) 
WIOUt&>UI Oft (• ~ !) .6)62& .llH11'> l.2J16j .1110 .Ul•'~'J .1Slt101 1.41216 .611!1 .<t·Ul1 .Ulli4 U4029 .nH ltJ1&1:.ap1c.I 

(.02990) (.04 IJOJt (.OS8Jj)S (.0-1015) (.0G4!10)$ (.10ll6)l (.061M) (.I ,B'ilU (.2.WO))S 

(R2) 
LDI oulpul on 

(• + D l.llUO 2.Ulll ,j,64 101 labot .llM,28 1.18616 I.UHi .1102 .ll91l l.19SOI UUOJJ .6190 .12~12 
(.Ul\118) (.0Sl6SJl (.01Hl)a (.OSHI) (.oa~nu (.1.4461)1 (.O'JHJ) (.1661l)f (.198'£)1 

tRH 
Loi coap11al on II t (IMI 

l.lfi6jll l.Jl9{1') .4611 1011 labor il+cii;jij 1.lGU21 l.lllO .. 1.112749 .6H? a.rnmst 1.H71l .H91 l.6SOlll l.-4l10ll 
C.070M)l (.llOk)Jl (.l<t12l)S 

., ... -II.~ -6.1 
'· .. S.I l.2 r ... .S-&'J1ll .461111 

• E\li1n.atcJ by usin111hc properly IJ.a • 1•uf••1/u,.), Si11.:c, .ii> !>howu i11 Ap11c11Jill. 2. llu; Ji;a11om1) 1·c11rcisio11 cn.:llidcnt 111 <1 1/ua sin u 1,., it cau ll.c c'tin1111c:4 by /Ju/Pu· 
I l'.s1ima1cJ by u\ioa tbc 1uo11crly 11:,. •• &/IJ .. 1. lly 1hc use of Ilic:: alu•vc foumuh:, we can c~limalc 1l1c inslrumc:mal v;ariablc rc1rc~sion cocOicicnl b)' /J 1,./p~a· 
l l'hc\c ;uc lit\I ilflflhhMlll•tiou$ oa· Ilic M•uulu•lcHulH•hl;mu:J by 11s~u111i11a I hat var (b/r):::: (var b)/,"a 1111J v11r Ch/r"):::: Cviu h)/r• for 1bc dia11onal rc:arcuiou •nJ the in.urumcntal 

vati.1hlc rcsrc\Si"n· rcs1-cc1iu:ly. 'll1i:. i1111•liu &b.41 we 1ir.: ucl!kcliu" &he 1.:rm;1 i1111ulvi111t cov (b, r) 11ud ""'Ct) which l1;a\'C u11110~i1c 1ilu11.11rn.J wltid1, U1crciuic, 1.:111110 cancel oul. 
I Ob1oti,.c.J by .Jh·idi1111hc cocllicicnl tlflhc i.p111tJ(>ri;1h: loi: ou111u1 on lug labor rc11us~io11bt1bc coctlicic11& olll1c i.ppru11rialc 1011 out11u1 on lu1cupital1c11rchion, loc cumpk, 

.16C.lll - .616:?6 fot the ordinilry lc;a~l·Mtu.lrn rcan:s~iun 101· 1hc l(Joup of 1111 farm~. 
11 lhc «onomi.: u1i1mali11 iuJ.:,, I', ir. dctioc.l 111llu:11rn1·•ot1iu11ol'1hc v;a1i11m:c of lhc loa in both inpula that la due to variuaioo i111l1c: 1111cma1ic prolit·m11aimidns co11111onc:o1 

of Ilic tnru1t. ···~· h. ,. - .... Xt/val" .~. - \'<&r ·"''YI\( .fa. h i1 c~1im11lc•I by lhc produ.:l·IUOU\CUI cocllicic&U or cMrclatlou bclwccll h•1 ca1>1tal and au, bboa. 

Sourcea Wise and Yotopoulos, p. 994, Table 1. 
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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 mea~ures, and because they provide an interesting 

comparison with similar scattergrams generated from data from 

the Dominican Republic (see pp. 27 - 29}. 

4. Application of the Model to the Data from the Dominican 
Republic Sector Analysis Survey 

4.l Definition of Variables Used from the Dominican Data 

The questionnaires from the Dominican Republic Survey 

included l,275 pieces of information pertaining to the year 

March 197 5 to April 1976 on crop, li11estock and processed 

products production and input use; capital and ne~ worth; and 

many other variables like farm size, land u~ilization, family 

size, and marketing. Duplication of the variables used in 

the study of the farms in Epirus, Greece was therefore not 

difficult. 

Output is the total value of all farm production in 

Dominican pesos (l peso = l 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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2. --Greek: data: ln output on ln labor 
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FIGURE J.--Greek data: ln capital on ln labor 
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4.2 Results from the Dominican Republic Survey Data 

The results from the application of the model to the data 

from the Dominican Republic can be seen first in Figures 4, 5, 

and 6 from the least squares regressions. Even before the 

diagonal regr.ession coefficients are computed, it can be 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 been harvested for the first time, some 

harvests were lost, and finally, in some cases no agricultural 

activities had taken place on the farms during the period for 

which the data was collected. 

Table 9 shows the results of the regressions run on the , 
weighted data.- The estimate for P, the so-called index of 

economic rationality, is .7174 ~or all farms. The table shows 

that ~he la=gest farm-size category has the highest index. In 

other words, on large farms, 71% of the variance in the natural 

logs of capital and labor is due to systematic profit maxi

mizing behavior, while only 62% of the variance on small farms 

is profit maximizing. 

The diagonal regression estimates of {l + ~) ln output 

on ln other costs and (l + i) ln output on 1n labor have values 

close to one for all farm sizes, which is the limiting condi

tion for perfect competition. These values reconfirm that the 

, 
-see Appendix A for the explanation of the weighting 

procedures employed. 
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FIGURE l~.--Scattergram of ln output on ln capital (unweighted data) 
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FIG URI!: 5. --Scatter gram of 1 n output on ln labor ( unwe igh te d data ) 
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l"IGUHE 6.--Scattergram of ln capital on ln labor (unweighted data) . ' 
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TA3L:? 6.--Statistics from Figure 4, ln output on ln capital1 

Correlation 
R Squared 
Significance 
Standard Error of the Estimate 
Intercept 
Slope 
Plotted Values 

.70117 

.49164 

.00001 
1.21756 
2.44515 

. • 74088 
1,800 

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

Correlation 
R Squared 
Significance 
Standard Error of the Estimate 
Intercept 
Slope 
Plotted Values 

.64095 

.41081 

.00001 
l. Jl079 
2.J4J87 

.85810 
1,800 

TA3L:c: 8.--Statistics from Figure 6, ln capital on ln laborl 

Correlation 
R Squared 
Significance 
Standard Error of the Estimate 
Intercept 
Slone 
Plotted Values 

• 72558 
• 52646 
.00001 

l.11214 
l.10483 

.91933 
1,800 

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

lRun on unweighted data. 
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Relation 
Estimated 

ln Output 
on 

ln Other 
Costs 

(capital) 

ln Output 
on 

ln Labor 

ln Qipital 
on 

ln Labor 

Pearson 
Correla-
tion of 
Other Coots 
with labor 

Supply 
Elasticity 

for 
Capital 

Supply 
li.1astici ty 

for 
Labor 

BEST AVAILABLE COPY 

'!'ABLE 91--Regression coefficientn of input uso and output for the weighted data 
from the Dominican Hepublic 

( 8-79 'fareas ) ( 80-499 'l'areas) ( 500+ '!'areas) 1 
n = 1802 n - 989 n - 606 n = 207 

All Parms Small Parms 
1 

Medium Farms 1 Large f'arms 

Quantity Least Diagonal Least Diagonal Least Diagonal Least Diagonai 
Estimated Sauares Hearession Squares ·Rel!ression Squares Regression Squares Rel!;ression 

.6766 1.009 . 6 .5't2 1.139 .6135 1.004 • 5858 1.100 
1 

1 + 1) 
(.0177) (.0263) (.0297) (. 0517) (. 0323) (. 0529) (. 0650) (.1220) 

1 • 86lt 3 1. 309 ,7312 1. 315 .8213 l.J95 . 8lt97 l.Jl8 
1 +c 

(. 0212) (.0151) (. 0148) (. 063) (. oli 56) (. 0780) (. 0703) (.1091) 
1 

1 +L 
1 1. 277 1. 297 1.118 1.155 1. 339 l.J89 1.450 1.198 

l+-., 

p . 71'74 .6179 .6117 .7113 

,, 111.11 7.19 250. 00 10.00 

, 

£ 3. 2li 3.18 2. 53 J.145 

Sourcea Sector Analysis Survey, April 1975-March 1976. 1one tarea is equal to 1/16 
of a her.tare or • l )It ar:re. M •· ·• . 1•.I .• I· •• 

,, . 
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errors in variables model is the most appropriate. 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

pendent ,.rariables . 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 

have more access to capital than do small or large farms. 

In the analysis of the results from the Greek data, Wise 

and Yotopoulos note that splitting the sample into ~No subsets 

does not change the results drastically. The same can be said 

for splitting the data from the Dominican survey into th:-ee sue-

sets. However, Wise and Yotopoulos go on to state that .. there-

fore, we ha•re no reasons to suspect that; we have been fitting 

a nonhomogeneous population of farms. 0 2 The same cannot be 

said for the Dominican farms. They in fact comprise farms from 

8 tareas to 18,000 tareas (l.2J to 2,780 acres) from all regions 

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

1wise and Yotopoulos, p. 995. 
2Ibid, p. 997. 

John M
Rectangle



,, 

33 

farm. and there are seventy-one dlfferent possible 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. Johnson noted in part three of this chapter, we might also 

add the· obserya.tion that given the technical necessity of. 

combining a certain amount of inputs to produce outputs, it 

would be difficult to find a group of farms for which the model 

did not produce results $.imilar to those discussed in this 

chapter. 

Putting aside the critiques for the moment, we shall. 

merely point out that accordi.~g to the model discussed in 

sections three through six of this chapter, the farmers in the 

Dominican Republic act as profit maximlzers. Based upon these 

results we shall assume that they are and proceed to Chapter I! 

where Gini coefficients and analysis of variance will be used 

to determine the target group for agricultural planners. 
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CHAPTER 2 

DETERMINAT.ION OF THE TARGET GROUP; DESCRIPTION OF 

FARM AND PAMI:LY INCOME BY REGION 

AND FARM SIZE GROUP 

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 income is all 

income acquired from non-farm sources like artisan work, inter-

est and dividends, agricultural work on other farms, work in 

•h • d -..... .:I' o-... ~ · ~ . · a · 1 
o~ er sec¥ors an ¥~~ns~ers income ~rom emigr n~s. 

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 !arms (8-

79 ta.reas)r2 average less than one hal£ of the national aver

age with a gross family income of DR$1,249 and are more depend

ent upon non-farm sources of income th.an are the medium size 

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

1see Appendix B for a more thorough discussion of the 
computation of gross farm income. 

2cne ta.rea = fe of a hectare or .154 acre. 
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DR$2,88l 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 gross 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 thoroughly in the next section« 

T.ABLE 10.--Gross income and gross farm L~come in DR$ by farm 
-size 

Total Gross Non ... Farm Non-Farm as 
Gross Income Farm Income Income % of Total 

Total Pais 2629 2185 444 , ~ 0 -- . ,, 
8-79 tas. 1249 895 J.54 28.J 

80-499 tas. 2881 2477 404 14. 0 

500+ tas. 9726 8602 1124- 11.6 

Source: Dominican Republic Sector Analysis Su...-vey, 
April 1975-March 1976. 

2.l Gini Coefficients of La.nd and Gross Farm Income 
Distribution 

The relationship be~Neen 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 concentration 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 

between the "Lorenz curve"l and the so-called "lL"le of equali t;y," 

as a proportion of the total area under the "line of equality. 11 

'! I 

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 equali t"'.f" shows what. the Lorenz curve would look 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 mere com

prehensible when it is presented with the help of a graph. 

Figure a shows the "line o:f' equality' " the Lorenz curYe I the 

area "between the two and the area under the "line of equality." 

If the area be~neen the line of equality and the Lorenz cu:-ve 

is equal to zero (a= o), ~hen that area over the total area 

under the "line of equality" is also equal to zero (a/b = O), 

and there is complete equalit;y of distribution of the variable 

in question. The ratio a/b is the Gini index; the larger the 

value of (a) is, the larger will be the ratio of a/b (the Gini 

index). The larger the value of the Gini index is, the greater 

will be the inequalit;y of the distribution of the variable in 

question. 

1The Lorenz curve usually shows income distribution but 
can be used to show the distribution of any variable among 
receivers. 
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FIGURE ? .--Lorenz Curve 
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Columns l and 2 of Table 11 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 ta.reas of land. As 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 sur"'1ey. The· Gini index summarizes the 

ini'ormation in columns one and two by showing that the inequa.1-

i ty of land distribution among farms is .693. 

We 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 distributions. 

Table 12 shows the distribution of gross farm income among farms 

by income group. 'He see, once again, that the bottom 7. 8% of 

the farms receive (produce) .13% of the total value of produc-

tion calculated for the sample, -.vhile J.Jl% of the farms receive 

(produce) J5.13% of the gross farm revenue. The Gini index for 

the distribution of gross farm income is .661. 

The similarity between the distribution of land and grass 

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 fartr~size category. Columns ~no and 

three of Table lJ show the percentage of land and the percentage 

of gross farm income (respectively) which pertain to each 

percentile of the farms defined in colu.im one. 

..,, 
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TABLE 11.--Distribution of land 

(l) (2) 
Land Brac.1<:et in Tare as 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 a.so 
40 - 44 3.57 0.72 
45 - 49 2.03 0.47 
50 - . 59 - 6.69 l. 73 
60 - 69 6.00 1.85 
70 - 79 5.46 1.97 
80 - 99 5.32 2.28 

100 - 149 10.96 6.17 
150 - 199 6.69 5 . .39 
200 - 249 4.73 4.91 
250 - 299 l. 70 2.24 
JOO - 499 6.62 11.64 
500 - 799 4.29 12.48 
800 - 999 1.12 4.64 

1000 - 1499 2.00 10.63 
1500 - 1999 0.36 2.98 

> 1999 l. 58 26. 72 
TOTAL 99.99 100.00 

GINI INDEX LAND GROUP ; 0.693 

Source: Dominican Re~ublic Sector Analysis 
SurYey, April 1975-March i976 
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TABLE 12. --Distribution of e;ross farm income 

(1) (2) 
Income Sracket in OR$ Percent Receivers Percent Income 

Income Group 

Dummy o.oo o.oo 
< so 4.14 0.01 

50 - 99 3.73 0.12 
100 - 199 5.92 0.38 
200 - 299 6.86 o. 79 
300 - 399 5.14 0.81 
400 - 499 5.70 1.17 
500 - 599 4.70 1.18 
600 - 699 4.07 1.21 
700 - 799 5.00 l. 74 
800 - 899 3. 73 1.44 
900 - 999 4.49 l.96 

1000 - 1199 S.39 2. 71 
1200 - 1399 5.28 3 .11 
1400 - 1599 6.73 4.65 
1600 - 1799 2. 72 2.10 
1800 - 1999 2.70 2.34 
2000 - 2999 8.40 9 . .U 
3000 - 3999 4. 79 7.63 
4000 - 4999 2.51 5.17 
5000 - 5999 1.57 3.90 
6000 - 7999 2.08 6.67 
8000 - 10000 l. 52 6.JO 

> 9999 3.31 35.13 
TOTAL 100.47 99.93 

GINI INDEX INCOME GROUP,= .661 

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

C.ll (3) 

I 
(2 ),! 

Percent Gross 
Land Bracket in Tare as Percent Receivers Percent Land Far.n Income 

! 

I 
Land Group 

i I 

Dummy 0·.00 0.00 
I 

< lS 9.42 0 .S2. 
lS -· 19 4. 77 0.39 
20 - 24 S.S7 O.S8 
25 - 29 4.06 O.S3 

30 - 34 4.32 0.66 
3S - 39 2.83 a.so 
40 - 44 3.S7 o. 72 
4S - 49 2.03 0.47 
so - S9 6.69 l. 73 
60 - 69 6.00 l. as. 
70 - 79 S.46 1.97 

I 80 - 99 5.32 2.28 
100 - 149 10.36 6.17 
lSO - 199 6.69 5.39 
200 - 249 4.73 4.91 
2SO - 299 l. 70 2.24 
300 - 499 6.62 11.64 I soo - 799 4.29 12.48 

I 800 - 999 1.12 4.64 
1000 - 1499 2.00 10.63 
1500 - 1999 0.36 2.98 

> 1999 1.58 I 26.72 
TOTAL 99.99 100.00 

Source: Domini"can Republic Sector Analysis Survey, 
April 1975-March 1976. 

0.00 
1.39 
l.19 
2.4S 
l. 33 
l.S7 
1.38 
l. 36 

.81 
3.41 
4.13 
3.33 
3.76 
3'39 
6.29 
6.4S 
2.80 

13 .Ol 
12.60 

2.41 
6.2S 
3.19 

12.45 
0.00 
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When the values in columns two and three are ranked, the 

correlation appears to be high. 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$4o4 to DR$557, and average gross farm 

income ranges from DR$1,88l to DR$2,J2.2. Zone C has the highest 

total income as well as the highest farm income. Zone A ranks 

second with respect to both and Zone B ranks last.. (See ·:rable 

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 t.."ie highest gross income, Region 

2, which ranks 4th, and Region J, which ranks last. Zone B is 

made up of Regions 5 and 6,which rank 5th and 6th, and Zone C 

has Regions 4 and 7, which rank 2nd and Jrd. 

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 l is first, Regions 

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

Land 

I 
I 
! 

(1) 

Bracket in Tare as Percent Receivers 

Land Group 

Dummy 
< 15 

15 - 19 
20 - 24 
25 - 29 
30 - 34 
35 - 39 
40 - 44 
45 - 49 
50 - 59 
60 - 69 
70 - 79 
80 - 99 

100 - 149 
150 - 199 
200 - 249 
250 - 299 
300 - 499 
sea - 799 
800 - 999 

1000 - 1499 
1500 - 1'999 

> 1999 
TOTAL 

Ran.~ Correlation 
Spear.nan's rho .9063 
Kendall's tau .7229 

o.oa 
9.42 
4.77 
5.57 
4.06 
4.32 
2.83 
3.57 
2.03 
6.69 
6.00 
5.46 
5.32 

10.86 
6.69 
4.73 
1. 70 
6.62 
4.29 
1.12 
2.00 
0.36 
l.58 

99.99 

(2) 
Rank of P.ank 

Percent Land Gross 

4 
1 
6 
5 
7 
3 
8 
2 
9 

10 
11 
13 
18 
17 
16 
12 
20 
21 
15 
19 
14 
22 I 

i 

I 

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

(3) 
of Percent 
Far.n Income 

6 
2 
9 
3 
7 
5 
4 
1 

13 
15 
12 
14 
19 
17 
18 
10 
22 
21 

8 
16 
11 
20 

I 

I 

I 
I 
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FIGURE 8.--Dominican Republic: zones and regions 

DOl'V11NICAN REPUBLIC 

. '--,,_..-. 

CARIBBEAN SEA 

PLANNING ZONES AND REGIONS 

A. 1. NORTH B. 5. SOUTHWEST C. 4. CENTRAL 
2. NORTHEAST 6. SOUTH 7. EAST 
3. NORTHWEST 
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TABLE 15.--Gross income and gross farm income in DR$ by zone 

: Far.n Size Total Gross Gross Farm Non-Farm I Non-Faz:m as 
(Tareas) E'amil" Income !ncome 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+ I 11576 10565 1011 8.7 

! I 

zone a· 2258 1881 404 16.7 
8-79 1194 982 212 li.8 
80-499 3296 2819 477 14.S 
500+ 6197 4908 1289 20 .a 

' I 
I Zone C 2879 

r 

2322 577 19 .4 
8-79 1642 1143 499 30.4 
80-499 2771 I 2330 

I 
441 LS .9 

500+ 8311 I 7079 1232 14.8 

' 

Source: Dominican Republic Sector Analysis Surrey, 
Aprii 1975-March 1976. 

I 
I . 

I 

I 
I 
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TABLE 16.--Gross income and gross farm income by region 

I Total Gross Gross E'a:rm Non-E' a.z:m 
?amilv Income Income Income 

DRS Rank DRS Rank ORS 
I 

Zone A I 
Region 1 3169 I (1) 2645 (l) 531 
Region 2 2368 (4) 2007 (5) 373 
Region 3 I 1631 I (7) 1482 (7) 152 

I I 
I 

' I ' Zone 8 
Region 5 2337 (5) 2040 (4) 305 . 
Region 6 2ll7 (6) 1624 (6) 495 

I zone c l 
I Region 4 

I 2871 (2) 2274 (3) 605 
Region 7 2859 (3) 2397 

I 
(2) 

I 
469 

I I 

Source: Dominican Republic Sector Analysis Su::vey, 
April 197 5-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 zones, 
I 

regions, and farm-size categories. The findings in Tables 

17-A and 17-B su~nort the hypothesis at the zonal level. At 

the regional level it is. re jectad with a 90% le•1el v:! 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-

ferences among medium-size far~s are non-e~istent and regional 

differences among large far~s have a low F ratio.of 1.455 wi~h 

an 80% level of confidence. The regional level is therefore the 

most appropriate disaggregation for analysis and will be used 

for all farm size categories. 

Table 19 shows that the regional differences do not lend 

themselves to easy summarization. In fact, we have a three way 

split among zones. Region 4 in Zone C e:<:cels 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, left with the conclusion that Regions J and 6 are 

. definitely the lowest income producers in the country. 
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TABLE 17-A.--Results from ~No-way analysis of variance of 
the zonal and farm-size differences in the 
mean gross farm income 

Number of Signizicance 
Source of Variation Observations F Ratio Of F' 

Zones (J) 1802 .446 ,999 

Farm Sizes (J) 1802 207.484 .001 

2-way interaction 4.761 • 001 

TABLE 17-B. --Results from two-way analysis of variance of 
the regional and farm-size differences in the 
mean gross farm income 

Number Of Significance 
Source of Variation Observations "-=' ... Ratio ot: F 

Regions (7) 1802 1.872 .081 

Farm Sizes ( J ) 1802 209.383 .001 

2-way interaction 4.761 ,001 

Source: Dominican Republic Sector Analysis Survey, 
April 1975-March 1976. 
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TABLE 18-A.--Results from one-way analyses of variance of 
the zonal di.ff erences in the mean gross farm. 
income within farm-size categories 

Number of S igni.f icance 
Source of Variation Observations F Ratio of F 

Small Farms 
Zones (3) 989 6.949 .001 

Medium Farms 
Zones ( 3) 606. .786 .456 

Large Farms 
Zones (3) 207 .J.019 • 051. 

TABLE 18-B.--Results from one-way a~.alyses of ~rariance of 
the regional differences in the mean gross 
farm income within farm-size categories 

Number of Significance 
Source of Variation Observations F Ratio of F 

Small Farms 
Regions (7) 989 4.718 .ooo 

Medium Farms 
Regions (7) 606 2 .131 • 048 

Large Farms 
Regions (7) 207 l.455 0.195 

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

. All Farms t 8-79 tareas 80-499 tare as SOO+ tare as 
I DRS Rank i DRS Rank DRS Rank DRS P.ank 
' ' 

I 1.~?-All Fa-""!1\5 2135 2477 8602 
(.2) 

. _ _,___. --- ' 

( 2} Zone A 2236 766 (3, I 2436 10565 • (l) 

Region l 2644 (l) 752 (6) . 2467 (3) 11334 (1) 
Region 2 2010 (5) 784 (4) 

I 
2695 (2) 8518 (4) 

Region 3 1488 (7) 767 (5) 1670 (7) 10973 (2) 

' 
Zone B 1881 (3) 982' (2) I 2819 (1) 4908 (3) 

Region 5 2041 (4) 1182 (2) I 3596 (1) 4496 Ci) 
Region 6 162l (6) 546 (7) I 1728 (6) 5033 l (6) 

I 
I 

(l) I Zone C 2322 
r 

(1) 1143 2330 (3) 7079 (2) 
Region 4 2275 (3) 1285 (l) 2375 

I 
(4) 5396 (5) 

I Region 7 2404 I (2) 9i2 (3) 2199 5) 9760 (3 l. 

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

I 

I 

I 
I 
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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 ca.pita gross income, the per capita net 

income is lower. We can -therefore point out, even at the 

gross income level of analysis, that the average per capita 

income for the smallest farm size category is inadequate: it 

is DR$l9.5, 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 poverty pockets are within the country. All of 

the regions bordering Haiti have a lowe=- gross farm income :per 

capita than the other regions. However, according to the fig

ures presented in Table 19-B, the farms with the lowest per cap

ita gross farm income are the smallest farms in Region 6 

followed by the smallest farms in Regions l 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 more 

of the basic factors of production available or increase farm 

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

Total Gross Family Income I Gross Farm Income 
Per caoita i?er caoita 

DRS I DRS 

All Farms 392.39 326.12. 
8-79 tareas 195.16 139.84 
80-499 tareas 4ll.57 353.86 
500+ tareas 1314.32 i 1162.43 

T.ABLE19-a--Per capita gross farm income by region and farm 
size 

f All ?' ar:ns I 8-79 tare as l 80-499 tare as 500+ tareas 
DRS I ORS ! ORS DRS 

Region 1 383.37 114.87 341. 4;!. 1450.89 

Region 2 304 .12 ! 127.27 371. 59 I 1144. 21 I 

j 
I I I I i I Region 3 251.26 I 138.71 240. 76 1729.19 

' I I I 

i ?.agion 4 3.t9. 91 
I 

138.54 393.65 737.70 

I I 
Region s 272.01 166.29 447.ll 456.19 

I Region 6 219.59 71.60 240 .13 689.87 
I 

' Region i . 7 399.36 175.03 316.20 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 J 

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 Section 1. A. review of its application to Indian agri

culture is contained in Section 2. Finally, the results of 

the application of the methodology to the data from the 

Dominican Republic Sector Analysis Survey are presented in 

Section J. 

1. A Re~Tiew of the Methoc!ology 

The methodolog-tJ employed in this chapter was deYeloped 

by Lawrence Lau and Pan A. Yotopoulos in the article "A Test 

:'or RelatiYe Efficiency and Application to Indian Agriculture." 

The methodology is applied to farms but is not restricted to 

agriculture. The methodology attempts to measure economic 

efficiency. In the opinion of the authors, "the minimum 

requirements for a useful concept of economic efficiency" are: 

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

2. It should permit different firms to vary 
in their ability to maximize profits, 
that is, in equating the value of the . 
marginal product of each variable factor 
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of production to its price. This is 
the component of nrice atficiency. 

J. It should account for the fact that 
firms may operate

1
at different sets 

of market prices. 

The authors claim that "by using ti).e profit function we will 

encompass all these requirements into the single concept of 

economic efficiency."2 

1.1 The Profit Function 

Profit is defined as current revenues less cu..."'Tent total 

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

P' ... pF(Xi. ... , .\",,.; Zi. ... , Z .. ) 

... 
- I:. ct x, 

i-1 

and c! is the unit price of the ith input. 
1. 

The marginal productivity is 

'1f(.\; Z) 
( 1) . ' 
..... , !.> ax, = c;' i = 1, • • • t /n 

so Ci = ci/p, can be defined as the normalized price using p 

as numeraire. 

aF 
-. - = r.·;, i = l, .... m 
a}(; 

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

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

lLawrence Lau and Pan A. Yotopoulos, '1A Test for Relative 
Efficiency and Application to Indian Agriculture," American 
Economic Review 61 (March 1971)' 9 5. 

2Ibid. 

BEST AVAILABLE COPY 
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P' 
P =--=- F(Xi, ... ,X.,.;Zt •... ,Z~) 

p 
... 

- ~ c-..·r, 
t-L 

The key to -che development of the profit function is 

that equation (4) may be solved for opti.~l levels of the 
• ' .,. ... 1 inpu-cs Ai s 

6J x; = f.(i;, Z). i = l, ... ' 111 

so i:he pro:f it function becomes a function of only the price 

of output, the price of variable inputs, and the quantity of 

fixed inputs. 

[ .. . 
IT = p F(Xi, ... • X.,.; Zi, ... , Z~) 

~he UOF profit functions can oe used to analyze ~r~fi~ 

~a:cimi.:L"'lg ;rice ":a.king f ir:::ls w:. th out ex:-pllci tly speci.fyL"'lg or 

solving their ~roduction functions, because there is a set of 

dual transformation relations be~Neen the oroduction ~unctio~, 

the cost function. t.~e revenue function, and the ~refit func-

ti on. The fallowing is discussed by Dar.iel McFadden: 

l) Stancard production possibility sets which 
haYe convex: .in::;u.t st:::'uctures a:-e · c:iaracteri:.eC. 
uniquely ~y their input functi:ns. ~he s~a~~
ar1 cost structures a~d the convex in-put struc
tures are one ~o one. 

BEST AVAl!..ABLE COPY 
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2) A duality also exists be~Neen standard 
production possibili·ty sets with concave 
outnut structures and their unique re"'1-
enue functions. 

J) If a firm 'treats prices as given and 
behaves as a profit maximizer, "tnen the 
"Crofit function can be derived as a func
tion of the revenue structures. 

4) Thus, a profit function can be derived 
f~o~ a unique standard production possi
b ili.ty s e i: • .l 

~he last transformation is summarized by Lawrence La.u: 2 

l?-:-i::la..l . ~ 
Functicn: Produccion Function UOP PToiic Func:ion 

Variables: 

Pass:!. ve V aria.bl es : 

Q.wuiti ties: xi 

Fixed in~uts: ZJ 

Tra.nstor:a.ticn 
m 

(i) F(:s_, ••• ,x ,z,, ... ,z) - E cixi 
~ - n i=l 

{ii) = c, 

( ii:. ) = 

(iv) 

(v) • 11* = 

(vi) 

Ho"t":lali:i:-ad prices: c
1 

Fixed in~u~s: Zj 

- :c~ (!-l.5} ... 

loaniel Mc.Fadden, "Cos-t, ReYenu.e, and Pro.fit ~"lctions; 
A Cursory Review," in An Econometric A.n"Croach to Production 
Thec?:."v, ed. 

2 r ..... .-c:onc.::. Lau "So~e ........ ,~,..-:1"'"1·0-s OI" P-o-r"~- ::'·• ..... l"'•io-"'" ........,n..., - • ...., t u.. A~!:'-•w-""' •• • • - - ..,,, • ....._....,.,. 1.-- • ......_ t 

)'lemo!':andum ~io. S6-A ! Nov~m'cer 1969, :tes.::ar<?h Cez:ii:er in ~ccnomio 
G:-:w-::h, Stanzord Um.Ye!"Slty, Stanford, Cal.:: ... ornia. 
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Therefore, the fir.ns' supply and factor demand functions 

can be directly derived from the UOP profit functior~ 

(10) :c; = _ dII"'(c, Z) . 

ac, i =- 1, ... , m, 

(11) r-· "" II"'(c, Z) - f: dII"'_(c· Z) c, 
'-t OC< 

1. 2 Relative Sconomic E!ficiency 

The use of the profit function in the analysis of price 

and tec.hnicai efficiency requires the defL,ition of such para-

meters in the production function. 

(1::!) 
Vt = A. 1f(Yt, zt); 

v~ .... A ~;ex=, V) 

"A" represents the tech."lica.l ef:t'iciency 98-rameter which 

can =e compared for ~No firms with com~arable endowments, tech-

nolcgy, and input prices. If they are equal, there is nc di=-

f9rence in the ~echnical ~f!iciency of t~e fi=m. 

Differentiating the function wi'th respec-: to the variable 

d.-1. lf(.rt, Z') 

rlX! 
aA.:F(.P, z:j 

ri.\j 

• t t = .;:i:;i 

. . 
.( ~ 0. ~j ii:: 0, j = l. ... , m 

which equates tte ma:-ginal products of the L,,puts 

ncrmalized prices. The !'\:S represent t;1.e devia tior.s from the 

equalities. Only if the ks equal 1 C.!"e the f irtr.s or ice 

efficient. 

BEST AVAILABLE COPY 
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ReferrL~g back to the relevant duality theorems, they 

show the UOP profit function cor=espondi.~g to the produc~ion 

function 

V = .1 F(.Z, Z) !S 

(1~) n• - AG .. i.c A., Zl 

so II* for the two firms can be written 

.. ... ·• -~ .'l .. ... ·• 

rr; .... .,.n;-L.-;c;/ ..i: ..... .-,:.,,.,;., ..i ·; 
. . 

z;, .... Z~) 

and the demand and supply curYes can be derived from the UOP 

proti t functions. The form.er 'by di.fferentia ting wi t.1. respect 
,,, ,22, 

to k3c""J s and K j c j s 

and the 2.a.tter by using the correspondence shown in (11) 

i = I. 2 

Rather than derive (16) and (17) ~he CCP profit functions can 

be exa:nined: . . ' .• ,.i 
IT~= I' - ...;_ ':·\i ... ~ 

lSJ 

: = t. : 
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From it the followL"lg hypotheses can be tested: 

A1 = ~2 and k1 = k2 

because: 

l) ?Al. ) O; profit inc:-eases with the leYel. of 
technical efficiency for given normalized 
prices. 

2) When kt= l for j = l •.. , m, the actual and 
behavioral profit functions coincide. 

It is the approach defined in (18) which the article 

employs. The UOP Profit Functions are used in lieu of the 

production, demand, and supply functions. This is done oy 

specifying G within the context of a Cobb-Douglas ~ ~· :unc i..ion. 

l.J The Formulation of the Cobb-Douglas Case 

Lau and Yotopoulos present the trar.sfor.nation of the 

Cobb-Douglas ?reduction Punc-tion with decreasing returns i:lto 

its ?ro:it function. 

~ 

-:vhe:-e ;.i. - 2:: c:, < 1 
•-l 

The ~OP Profit function is: 

(19.l 

BEST AVAILA£Jl£ COPY 
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Lau and Yotopoulos go on to develop t..~e actual Uc~ profit 

functions and de~.and functions for the Cobb-Douglas 

~10) 

i .. 1, 2 

. . 't -I .. r "' . CI .-111 "' . _,., 
\ •• , •. - .... ( ·1.'."· rr·r.·>-' -· rr _,,1-1 I . ' = ,.1 ) a11 "''~II '."'f a; J 

!.. J-l .Ii - i-l 

(21) 

i = 1, 2 i l ... t, ... 'In 

Equation (20) can be r9duced to 

and. rewrit'ten as 

where 

( ;:;' --J 

and 

... . -1] . : II rz~· Snl-•' ! .. ,) 
'- ;•L 

BEST AVAILABLE COPY 
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The natu..~l logarithms of equatior.s (25) and (26) are 

(29) 
i-t 

So if A. 1 = A. 2 and k1 = k.2 , then A! = A.;_. Thus , L'l t..11e f L'l.al. 

functional for-:n, the price (k) and tachnical (A) effects are 

not separable so A.* denotes economic efficiency and can be 

compared for the two firms. 

Since normalized L"'lput prices could not be computad for 

lack of money 9rices of output, the Cobb-Dou61as profi~ func-

tions for the ~No fir~s were ~odlzied so that ~oney profit and 

money wagss could ~e used. 

. . + .Jl [Hi\. -:-·.::~fa T 

I:' l,, .:.1t '..32) .11 n. - •ll .. :1. .. "':"" .,. 1 .• 1 .. , •· .) 

• • • 
..;.. '21 fa :;· -:- J t i11 ,:.: + J: in r 

become 

• fl. ' • t I :a I 

a ti! .-. a "':'" O:t HI ::; - O:t ~1' p 

BEST AVAILABLE COPY 

John M
Rectangle

John M
Rectangle



6) 

or 

. ' . + a 1 ln ':JJ +Ji ln EC 

t I ; \ ' ( l ", • . En. II • .n -~• ~ - at) ui p 

• • + .. h In K + a~ Iii T 

And the final estimating equation is 

where 

(33) 

II = total re 11enue less total variable ccsts 
'if ' = the :ncney ·.vage :-a ta 
~ = farm size dummy variable 
D = regional dummy •ra.riable 
K = interes~ on fixed canital 
~ = c~l~ivable land ;~ acres 
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2. Review of the Application to Indian Agriculture 

The results of the application of the profit function ta 

Indian data are shown in Table 20. It should be noted that 'lT, 
I 

or profit, is total revenue less the cost of hi:'ed labor and 

imputed family la.bar only. Lau and Yotopoulos explai..~ that 

variable costs other than labor were not deducted from total 

revenue, because they lacked the "-price" of other costs which 

are necsssary for the UOP profit :function. Capital is defined 

as the interest on fL-ced capital which is J% of the total value 

of fixed capital on the farm. Further:n.ore, the regression was 

run on grouped data, because it was obtaL~ed as averages of 

farms of a gii1en size for each sta-:e. These fac"ts should be 

kept i."1 mind as the results are re'1iewed. 

·rable 20 shows that the coe:'f icients of the wage ra ta and 

','fhile -:he authors 

sign for the wage rate according to economic theory, \:hey 

blame the nega ti"re sig:l for ca;.!.:ta.l on the mis-s;eci~icatior. 

":he capital variable which assumes tr.a. t the:-e Ls proporticnali ty 

between ca.pi tal se:-vice flow and capital stock. 'i'he ccefficien": 

~= cul":ivable land is positiva as would be ex;ectad. 

The most interesting conclusion drawn from the resul":s is 

that small farms (under ten acres) are more economically effi-

cient than J.a:-ge farms as shewn by the nega~ive coefficient of 

the farm-size dumr.:.y variable. 
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~A3LE 20.--Results from the ap~lica~ion of the profit 
function to Indian.data 

Co1111-Doucu:."s I":1om Fc:iC"nOM 
A.:>o RF.t.\TJ:D :> rAT1:1ncs 

?uametcr .-\II :':inl".!l (11•.3-lrl 

... .un 
(O.~) 

s -0.367 

• (0.233) 
J, 1.61~· . (0.54!>) 
0. - l.J:.:9". 

• (1..1;'~) 

oh -o . .:ss• 
• (0.ill.3} 
~. 0 . .:96-

(O.ilS) 
Cl\ -:z.ur· . (1.200) 
J, -0 • .!38 

• (0.2::'~} 

~ 1.i97 
(0.233} 

;.l 0.185 
~1 0.!96 

F .S t.:uis tic 36.~ 

Saun::1: P~"" .\f .i.naseme11i Sl::d!u 
N 111u: Tho estim:i.tinr equation is 

. .;..he:lf . 

. .. . 
ltt n • a• + S + !: J, D, + <rt 111 :11' .... 

+ ,11: ln 1C + p~a T 

II •profit., i.e.. toc:il r=ven.uc less i:ota.! \"Wblo c:.~a 
"JI •the ::noner w:ute Bte 
s a dummy \-:ri:Jb(c for farm si.zr: ~ith ·.-:.Uue oi ::.: 

for l::i.r;c farm:s (ttre:i.t~: :iun tcr: :.::e:s1 :s.nd ;;::i 
:or sn,::i.il i:r.n:::s I.less t~::i.n ten ::i.a~l 

D, "'re-gion::i.1 i:i.ummy •":iri::otc l':it.'1 Di. D~. Di. ::i, 
:.::i.l.:i.ni; ±: \•:tlue of one for W .-st Sc::;:.i. ~r.u.;;.:.... 
~ fadh,·:i. !:':-:.i.ie1h.. :: . .'ll:i C' •::.i.r ?r..cie:iii :i.o.ci =~~ 
elsi:-:vhi:re. ~esnec-.iveiv 

,'\.•interest on ci:o:'eci ocit:J. 
T .. cu.ltiv~lci !:l.'lu in •C::r1$ 

;: .. the •:sti=te of the •·:ttUnc: oi t.:e ~:rur in :.:.e 
eou:uinn 

• :Sur:'Cl.i COll'.!idm:s ue not sU:nidar.tlr JUfi=-e::it i:-.:::::i. 
:~re :i.c 11 rmi!l:ii:iiity t.:veli:•JS 9cm:nt 

•• Double·•t:!.rtt'.i i:o.:i5.cienu :.:i: r.ot ;i;:::.ric.ntly ;:£.. 
ie?'cnt irnm ::m ::i.t :i. ?roi-:i.i>iiity lci:ci ?;•.l5 pc~:: 
bui: :he-.· 1rc ~ii::::i:lc:..--::h· ciiiiere.'lt from zc:o :i: .i. 

;iro!J:ihiiit}" l.:\•d ~ 90 oc:~:::'.t. 
.\ll other cnci:lcicnu :i.re 5it::\i:!c:i.:-.tl: ciu1\::!nt from ::ro 

J.t :i. ;-roh:i.i'iiiity tevel !: 95 ;-~::e~r.t. 
TwcH:i.il· tellt :.rrli~ to t!ic ..:.~1fa:ie:1t.s . .,i :b.e tl1.::r.:::y 

,•:i.ri:tblcs; onc:~u tc5t to :i.ii othc: \·.:1.."'i::i.llo:::s. 
The ;c:i.nd.ut.i moors oi tllr: dtill".:i.tiia ;i:i.-::mr:t:::-s i.:: 

given in ?:i.tc:uhCSclS. 

Source: Lau a.nC.: Yotopoulos, p. l0.5, Table 1. 
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J. Application of the Profit ?unction to the Data from the 
Dominican ~epublic Sector Analysis Sur~1ey 

The formulation of ~~e profit function used by Lau and 

Yotopoulos wil.l be used with the pur:::ose of comparing the 

results from the two sets of data. The ref ore 1 even. t."l.ough 
~ . . . . ... 

more inior.na. ti on is available from the Domi..'1.ican survey, or.J.y 

the cost of labor will be deducted from total revenue. The 

·dependent variables will also be duplicated as closely as 

possible: 

( l) the wage ra. ta is the average wage paid for all 
wor!-t on the farm 

( 2.) ca'Oi tal is J% of the total value of .i:i • • ... i.:cea. 
capital on the farm 

( J ) cultivable land is al.!. land in c:::-o:;:s plus fallow 
land 

(4) the dummy variable for farm size has a value of 
one for far~s over ten acres and zero for :ar~s 
of ten acres or less 

(5) there are six regional dUI:"r.y variables, D1 •hrou-1.. ;"'I, ~ 1r1· ..... - ·i... 0 ·ra, """ o-~ on"' .!:'.~ .... ::: 0 -:.:: onis "" S..;,4 -'b i..-•*- ••S 1.-•·- _.,..._ - • - ..i.. ""'- ·--:-

1 through 6. Region 7 has no dum.7.y va:::-iable 
to a7oid ~ul-.:;icollineari-:y. 

::he regression is run on :nicro d.ata whic~ is weightad. Cnly 

f~rns ·,.,i th -:;r.e total ~ral1Je of output and labor use g::-ea-.::ar than 

z.e:::-o were included. 

·ra·ole 21 gives the results of the d.uplica tion of the Lau-

Yotopoulos estimating equation of Taole 20 run on Dominican data. 

'!'he coe:'ficient of the ·.vage :-ate is positiYe- but insig:ni.fica!'!.t 

a:id the coefficien-:s of capi ":2.l and land. are ;:osi tive ar:.d Sl.g-
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~\3IZ 21.--Du~lication of the Lau-Yotopoulos esti~ating equation 
of- '!'able 20 run on iJominican data 

NUMBER OF OBS, 
~uL.rtPLE. R 

1715 
o.i..7536 
0.22596 
0·2214-S 
2.19112 

R S1o1U.ARE 
AO~USTEO R SQUARE 
STANOARO E~ROR 
F STATISTIC so. 1 

PARAMt:TER 1:1 SETA STD E~ROR 8 F 

ZG -1. 348935 *'*~ -o.1"'s22 0.21201 2~.:582 
~ o.2632:350 0.01065 o.SSJ9o 0.203 
31 0. 3913248 *+* o.29612 0.03224 llt-7.34.6 
o2 o • 3 315 o '6 a *'*+ 0.11020 0,0'64-79 Si.j...769 
s o.3s1oa6a *"*'* 0.07179 o.12ea1 1.ei1a 
Z1 0 ,4667050 *** 0.06329 o.2129a h1'43 
Z2 o.2342669 0.037'21 0.21615 l.175 
Z.1 -l. l 34 785 **-!lo -o.12553 o.2:iaei 18.895 
Z4 0.941098'60 ... 0l 0.01390 0.22130 o.1a1 
ZS -o.112ea1s -0.02323 o.23822 o.s2s 
!CtJNSTANi) 3.954157 

Source; Dominican Republic Sector Analysis Survey 1976 

Notes: ·rne esti::na.":ing eq,uation is 
. 

In II = consta.n-t .,.. S 

II = 
~.~; = 
s = 

D·= ]. 

total va2.ue of production less cost of labor 
money wage rate 
dummy irariable for far:n size ·:1:.~h val:.i.e of 
One ~o- 1a--~ ~~....,..,s 1 7"'~-·~,... ··n-n •en -c-0 s) ..:.. .i.. - ~s- .---u.i. \o--::."'c- i,,,._c:.. i., •:::.. .... ._ 

and ze:-o for small !'ar.ns (less than -:en ac!"ss) 
::::-egional du:rnmy ·raria.ble wi~h ::n,D2,JJ 1 D4,J.5, 
D6 taking the •.Jalue of one for Regions l through 
6 and zero for Region 7 

K = J~ interest on fL~ed capital 
T = cultivable land in tareas 
* = coefficients are significantly differgn~ fro~ 

.,e.,...o a- a """'o·c-"ili--.r lo"-~) ::o~ w • "" ::t- c:...,_ - ,,.,;i -- vt;::_ = ' ,·J• 
** = coe!!"icients are signi.f icantly different !'rol:l 

Z"'""'O ""~::: ,...,,..._..,..a...,;1 ~ ..... y. ,:::i.,·c.1;::. c.:::~ 
....,_. - '4 - :::- \,J""" ..,, ___ "" -- , -- :. ,, . .,,,,, ..... 

~~-"""!'- = coe:.ficisn-:s are si.gni!'icantly C.i.f!~e::-snt from 
~e,...c Q* ~ "ro~a~1'1i+v 1evoi ~ cc$ 
....... -t,,, - ~ ..... ..,, --""..J - -- ::: ,,,,,,~. 

ITl.,,o .... ~.: 1 -es ..... !:~"""'~ :c.s· .... a. oe·J:t.:i~~.;~·'¥"11..:.- o.,.:. -~ ..: "'""' - """".:...:. "' " -::t:'-.;..- " C .._.:.. _.._ ...... ,.. ·~<::> .:. ..... e 1..U!r ... '1'.y 
variables; C'!'le-tai:... tas~ to a.1..::. r:>~he?"' ':rar.:.a::es I 
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is a large proportion of the cost of labor especially on small 

far.as. There may be no relationship between the wage rate and 

the amount of family labor employed given the situation of 

underemployment L~ the Dominican Republic, where the employment 

rate f.or. family labc:>r. is .. apprpxima.tely 64. percent. The relevance-.· 

of neo-blassical theory under such circumstances is questionable. 

Purthermoret the data from the survey show that those regions L"'l 

the DomL"'lican Republic with the lowest ayerage far.n revem:.e also 

have lower than average wage rates. Since the regression results 

shows that the poorest regions are also the leas~ ef!icient 

regions (discussed below), a statistically significant negatiYe 

coefficient for the wage rate is no~ expected. ?inallyt it 

should be noted that fa~ those farms which employed ~o hired 

labor, the value of family labor was ~ mputad oy using t..11.e 

na'tional average wage ra-:e. Si.nee the same a.ve?:"S.ge was used ~or 

the \\12.ge variable i:i such cases t:ie e:~:'ec"t of the •,vage =-a ~e on 

profit is detinii:aly dilu~ed. 

Unlike the results from the application to Indian data, 

the coefficient of capital is posi ti •1e and ~rery signi.fican 1: in 

spite of the implicit assu.."llption that the flow of capital serv

ices as a ratio of t.~e stock of capi<:al is constant across 

farms. 

Although the coefficien~ of cultivable land is significant, 

it is only 20 percent of t.~e size of the coefficient ~rom ~he 

Indian data. This is probably due to the fact t!':at li~restock 

makes up J5 percent of the gross va.lue of production on ~he 
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Dominican farms. Since poultry and pork requi~e no land, and 

cattle require a great deal of uncultivable land, the land 

variable as specified is not as important for Do~.i..-.Ucan far.::is. 

The coefficients of ~he regional dummy 73.ria.bles for 

_Regions ) a.nd _6. ar.e. nega::=i:re and sign~ticant· a:t a. 99 percent. 

level. Tb.-: coefficients fo!:' Regions 2, 4-, and 5 ar9 L"'lsig-

ni.ficant. Pinally, the coeff icien"t for ~agio:: l is posi ti ire 

a'!!:. s igni.!'icant with a 9 5 ;iercen"': :evel ·:if coni'idenc~. 

These results are comparable to t.~e ranking of ~~e regions 

according to total farm revenue in Table 1). This implies tha~ 

the poorest regions in the country are also the lea.st efficient. 

It should be noted that rggiona.l differences in land quality 

cannot be controlled so that the differences in coefficients 

among regions may not reflect efficiency but rather land quality, 

3oth Regions 3 and 6 have less proc.uctive land than the other 

regior.s. 

coefficient of the fa=~ C.ummy varia~:a, unlike 

tha~ fro~ the Indian data, is positive and signitican~ at a 

95 ;er:ent :ev9l. 

of ~ha farms in tha s:nall :a:-m size -:a ~ago:::-:r (lass than 

12 acres) preferred by the Dominicans and all of the farms i.~ 

the medium and large farm size categories (12 to 77 acres and 

grea"'::'er tha.n 77 acres respecti~rely). The 10 ac:.""e definition, 

therefor~, is not appropria~e fer analysis of the Domi."'lican 

iata, and the results are misleading. When the three fa:-::i size 
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categories are used, the results show that the signizican\:ly 

~ositive coefficient for the greater than 10 acre group is due 

to the medium farms and that the large far.ns t>77 acres) are 

not signiticantly different from small far.ns: 

··Farm: size ...... : B··· ., ' 

Std~ Er= or B F 

12 to 77 acres 1i.!.J6 • .,I . .lJO 6.906 

More than 77 acres . 2027 .222 -= J""" . ·~ ( 

The R2 for the regression equation is .2J and is not 

comparable to the R2 for the Indian dai:a, because ~~e regression 

was run on micro data. rather than grouped data. Another re as on 

for the low R2 is tba.t the reg:-ession was run on 1716 farms 

which have any combination of over fifty crops, six t:ypes of 

livestock, and more than fifteen ty:pes of processed. farm prod-

ucts. · Given such heterogeneity, there is much activity on ~~e 

DomL'"lican farms which cari..not be accounted for wi ~11. the regres-

s ion equation employed. It will be shewn la ta!' that a si;nila:-

equation ::""..rn on far:ns wi-:h -Zift".r percen\: or more of their 

t'e~renue from rice has a much higher R2. 

J.l Ince~endent Variable Options 

J.l.l Land 

Since the fa.r.ns in the Dominican Republic raise li~1estock, 

the use of only cultivable land in the reg:::-ession equation is 

inapprop=iata and accounts for the low coefficient of the land 

variable. A more precise defL"'li ti on of the land variable would 

account tor pasture land and other uses of land. Therefore, ~he 
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land variable will be changed by adding to cultivable land 

eighty percent of cultivated pasture, fizty percent of natural 

pasture, fori';y' percent of the land tor other uses, and tan 

percent or the forest and scrub. This. will take into account 

the use of all land on the fa.rm and account for its varied 
~·' •. : ... ·. . .. _ ... · 

degrees of qualify. 

Table 22 gives the results of the ~egression when ~~e 

definition of the land variable is cf.anged. !t shows ~~a~ the 

coefficient of the land variable almost triples L"'l size from 

,332. to .913. The three farm size categories 'Here maintained 

and will be continued to be used, because ~hey are considered 

to be more relevant. All other variables were left untouched. 

~he new land variable has an effect upon the farm size 

dummy variables such that their coefficients are now negative 

and significant. The coe!'ficient for ~t;.e la:ge farms is -l. 81 

and. "tha-: for the medium :arms is -.56. They a.rs 'oo""::h si571if-

icant ~ .... - ... 

Capi -;al 

!:he ca.pi tal variable will be changed by com;iu ti.."'lg a "ten 

percent L""lterest on the value of fL~ed. ca.pi tal plus lives-tock 

, .. 

and L~cluding the cost of depreciation. The latter is computed 

as a straight line depreciation by dividing the purchase price 

of the asset by its average life. It is computed for fixed 

ca~ital and draft animals only. 

The new capi-::a.1 variable reflects more accurately the 

ccs~ of capital on the fa=~, because it includes the cost of 

.. 
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~\3LE 22.--Profit :u...~ction with land defL~ed as including some 
proportion of all land on ~he farm 

NUMBER OF OBS. 
MULTI Pi_E: ~ 
R Si.IUARE: 
AO~WSTEO R SQUA~E 
ST A~OARO· · E:~ROF! 

l 715 
o.•9963 
o.2'4>963 
o.24-482 
2d·S799- · 

F STATISTIC .. 51\. 9 

PARAMETER a SETA STD ERROR 3 F 

Z5 - l. 533340 11-+"* -o.1oso1 o.26905 32.4-79 
a o.35957:300-01 0.00145 o.s111s Oe004.·. 
81 0 .2728233 ...... 0.206•5 o.oJ-.66 61.949 
B2 0. 9 l 33 0 l 6 *"** o • .t.4o30 0.08480 115.990 
SI -1 • 8 0 9 4 i) 0 *"** -0.21210 o.3156•\ J2.d6l 
S2 •O • 55&.JSO 0 *'*'* -<J .1082'4> 0.10003 ll • 229 Z1 0 • 3 l 2 0 3 3 9 '-"+ 0.05545 a.21010 2.20"" 
Z2 o.1;3ao;3 010.J079 o.212s4 01830 
Z3 -l .24'4"-18 *** -c.l.3765 o.25727 23.396 
Z4 o.3S6.l!.36.l0-0l 0100571 0.21121 0.032 
ZS -O.Sb0o6.c.6u•Ol -o.ousa 0.23-.,91 0. l 3'4> 
tCONSTANil 2.274392 

Scu!"ce: Doci:iica~ ?tepu'o.!.ic Sector .. !..~al:rsis Su:-"'rsy 1976 

;.r c tes: The es tima. ti!'lg eq ua. ti on is 
J. ' 

L'l II= cor.stan-t + ?:s;?; "l'"LZi.·J, .,. a.ln;·; 
,., - - i• 1 -

Fi =dummy varia':lle for far:n size with a valua of 
one for large far~s (21 = ~ere than 77 acres) 
and medium farms ( ?2 = 12 to 77 ac:-es), anC. 
zero for small =arms (less than 12 a.c~es) 

T = culti•rable land plus 807~ of cultivated pasture, 
50% of natural pasture, 40% of land in other 
uses, a~d 10% of forest and. scrublanc. 

The definitions of all other ·.rariables and the 
asterisks are the same as these in Table 21. 
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holding capital as well as the cost of the deterioration of 

the capital caused by time and use. The latter reflects the 

flow of capital services. 

Table 2J shows that the coef!icient for capi-:al almost 

doubles. when the new definition is used. . The definition of. ·,. ... , . ··. ·_ . 

all other variables remains the same as the drigi.""lS.l 1au-

Yotopoulos formulation, except for the farm-size dwr..my var-

iables which include the three Dominican definitions of farm 

size. 

The change L~ the capital ·.rariable alone affects the 

coefficients of the fa.rm-size dummy variables j that for the 

large farms is -.84 and is significant at a99 percent leYel 

a::'ld t:1.a.t of :ned.iu::i :'a.r:-..s is Yery sr.:.all and L"'lsigni.:'i:::a:it. 

- , 3 
) "-· !nclu.sicn o: Cthe:- ?~ices c:~ ~rs.ri.a.ble ~:i..puts :..s 

Indepen~ent Variables 

.A.s no"ted 'oefo!'e, more in='or!':'la tion is a~railabl: f!4om -:!le 

Domi:-1.ican :tepublic Sector Analysis Survey than was aYailaole 

frcr:i the InC.ian da :.a.. r...s ide f:-cm the ·:1age ra--:es, -t.h.e prices 

for a~!~al use, machine~y use, f~rtilizer, i=rigation,and seeds 

can ~hersfore be included as dependen~ 1.rariables. These prices 

are defined as follows: 

(l) the price of animal use is t.~e price for on~ 
day of use 

(2) t~e ;rice of machinery use is ~he price of 
~erfor~ing a given -:S.sk pe~ unit of lar.d 

( J) the 'Ori cs of fertilize::: !.s the a '!re:-s.ge pr ice 
of ail ty-~es of fer~i.lize~ pe:: pci.tnd 
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':'A3IZ 2J.--Profit function with capital defined as includL"lg 
livestock and depreciation 

NUMBER OF OBS. 
"'ULTIPLE: R 

1715 
o.S04l4-
0.254l6 
o..2."-937 

R St.a1UARE 
AO~USTEO R SQUARE 

. S;TAlliOARC · ERROR . z. iS'l48: . 
F STATISTIC 53 .1 

PARAMETER 8 dETA STO E~RO" a F 

Z6 -1. ~65 79 7*** -o.1s1eo o.2674.l .'30.046 
a -o. 2358.313 •0.009Sa. o.S7910 0.166 
81 0. 7~57231'•'*-!t- o • .11.1so2 a.os1os 213.346 
82 o. 33,,..oa 75*'*"*' 0 .1 7757 0.04.394 s1.s20 
Sl -<l. 83S06SS**"*' -0.09627 a.zq,Sl6 ll.6SS 
S2 a.174670•0-01 0.00339 a.13423 0.011 
Zl 0.295317.,* 0.052<..9 o.2os92 l.999 
Z2 o.3ae6so90-01 0.00617 0.21019 0.034 
Z3 -l. 035435'*** -o. l1•5'1o' a.25681 16.257 
Z4 -o.l29Zl92 -0.01909 0 .21809 o.351 
ZS -o.1559:3.37 -0.02097 o.234-13 01444 
<COl"ISTU..:i} l.539387 

S.ou.rce: Dcmi.."lican ?:a public Sector A.nalys is Sur~rey 1976 

)i ates i The estimati~g =~~ation ~s 
.1 

In II = cons tan t + ~ S i F; -
1• I -

+ 31 lnK + E2ln~ 

K = 10% of fi:ced caoi~al olus livestock. The 
value of deoreclation

4

is also added . 
... - dur:mry variable for farm size with a value of ... i-

one for laree farms (?l =more 'than 77 acres) 
and medium farms (F2 = 12 to 77 acres), and 
zero for small farms (less ~han 12 acres) 

T~e definitions of all other variables and ~he 
asterisks are the sa~e as those in Table 21. 

·"'~ .. 
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(4) the price of irrigation is the price for 
water per unit of land 

( 5) the ~rice of seeds is ~~e average price 
of ail seeds per pound or per plant 

'•fhen these L"l.de!Jendent variables are included in the 

equation~· the total" cost" of" their use. ¥3 deduc-ted'fro"ti t.~e '.. 

re'renue. In other words, the dependent variable, profit, is 

defined as total =evenue less the cost of labor, seeds, ~achi.'1-

ery use, ani:na.l use, fertilizer, and water. (!he capital and 

land variables are the same as the original Lau-Yotopoulos 

formulation, and the three Domi.~ican farm sizes are used.) 

The results of this regression are shown in Table 24. 

All of the coefficients for the additional prices L"l.cluded ara 

very small. Those for animal and machi~e:-y use are negative, 

while those for fertilizer, water, and seeds ars positive. 

C~l:r the cceffician-ts for machi!ls~~' and 'Na-:a!" a=e sig.::ificant. 

:ihese resul -cs are difficult 'to explain according to economic 

theory, which supposes ~hat pro.fit shct.:.ld be highe!" when ::.npui:: 

prices are lower. Such results can be ex~laL~ed for the same 

reasons pointed out in Section J, when the coefficient 0£ the 

wage rate was discussed. Once again imputed prices were used. 

for owned machinery, animal use, and saved seeds. The use o! 

such inputs may have no relationship to the market prices or 

rental rates charged, The price of •N'2.ter for irrigation was 

also imputed because many !ar~ers never pay for the water they 

use. Cnly the ,;irice of fer-cilizer was never im.putad, be ca.use 

it was always purchased when used. 
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T.A3LE 24. --Profit function with the inclusion of other prices 
of variable i.~puts 

NUMBER UF OBS. 
MUL f!Pl..E R 

171 5 
u.42271 
o.11e6a 
0.11100 

R SwUARE 
AO~USTEQ R SQUARE 

... · S.TANQARO . ERROR ,, .. 
F STATISTIC 

: -..2.•a66.o. 
23 .3 

PARAMETER B SE.TA STD ERROR 9 F 

Z6 -1. 764904- *''** -0.11211 o.32796 28.961 
al -0.5109789 -o.01aao o.67679 o.570 
a2 -0.10100890-01 -0.02931 0100924· l.340 
a3 -o.so99893D-01*~*-o.119o9 0.01196 lS.171 
a4 016l64448U-02 0.01021 0.01592 o.iso 
a5 0150109510-01*** 0109106 o.01628 9.476 
a6 o.39587830-02 0.00493 o.019a2 o. o ... o 
Sl o • .Jo as o 12 *** o.25355 0.03943 S7,JJJ 
82 o.2931721*** 0 .14169 0.05669 26. 7 t.i.6 
Sl o.1s1s319 o.01oao o.2ss9e o.379 
S2 0. s 173502 *'*'*' Q,09119 o.151a.1 ll.675 
Z1 0,26665;1 o.o~J09 a.247Sl l.1sa 
Z2. 0.1329111 0.01919 o • .25013 0. 2-92 
Z3 -l ,A.80850 *'*'* •O .11i.09S o.3oa2s 2.J.075 
Z4 -o.2326Joa -0,03125 o.25591 o.a26 
ZS -o. 9379759 *'** -0.114-72, o.29719 9,961 
{CONSTANT) +,7J7oao 

Sourcs: Dominicsn Republic Sector Analysis Survey 1976 

Notes: T~e estimating eq~ation is 
~ ' In II = constant .;. ~ S1<?i -i- ~ Z;Di 

,., 1=1 • 

rr = 
',:{ = 
A = 
M = 

SD = 
FRP = 

I = 

-i- a2lnA + a3l.n.M + a41nPRP + aslnI 

+ a~lnSD .;. 31lnK + 3?lnT 
~ . 

total value of oroduction less the cost of 
labor, seeds, fertilizer, water, machinery 
use and animal use 
money wage rate 
rent for one day of animal use 
rent for ccm~letion of a gi•1en task by 
machine per unit of lane 
;rice per pound or unit of seeds 
price ~er oou.nd of fertilizer 
-::rice for 'Na -:er to i:-'!"iga. -:e one unit of la...."'ld 
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TA3LE 24.--(Continued) 

N 01:as: 

F · = dummy va::::-iable for farm size with a value 
l of one for large farms (? 1 = more than 77 

acres ) and medium farms (? 2 = 12 to 77 acres ) , 
... and. z.ero. for:. small. farms (less than J2 acres)

D( =-regional. dummy variable wit..'1 Dl,D2,DJ,.D4,D5, 
· 06 taking the value of one for Regions l 

through 6 and zero for Region 7 
K = J% interest on fixed ca.pi tal. 
T = cultivable land in tareas 
:!:he def ini tior..s of -;:he asterisks are the same as 
those L~ Table 21. 
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Since the wage bill is the largest propor-tion of the 

variable costs ~or which prices are available, it is not sur

prising that the coef!icients for the other prices of variable 

inputs aris small. When they a.rs aggrega.tad they make up only 

thi;t""o/ ... Percent ._pf t..~.7 .~z:iabl~. :.o~_ts deducted: from -t;ile total. ... 

rs•renue. 

The R2 for t..~is rsgression equation is ,179, which is 

lower tr.an those for the equations L"l '!'ables 21 through 2J. 

This is probably due to the change in the dependent variable. 

The ne.:t't section will discuss some other options for the defi

nition of ~rofi t. 

3.2 Dependent Variable Options 

Thus far profit has been defined. as total revenue less 

those ya.riable costs for which prices are available. r~ the 

Dominican da. ta, such. ·rariable cost:s -:na.ke 1..ip s L"(.ty-twc ::;:iercen t 

for the o"':her inputs, particularly those ~ela..:i.'"'1.g to the live-

stock and processed product enterprises. 

When all variable costs are iaductad from :-e•1enue, the 

regression equation has a lower a2, This is probably due to 

the fact that the dependent variables do not take into account 

the prices for .approximately forty percent of the total V'2.riable 

cos~ on the farms. 

Another possibility for the computation of the dependent 

variable is the deduction of those general farm opera ti::.g cos ts 

which are no;: directly related to :;:iroduction·processes or 
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suosurned in the land and ca.pi tal •:ar iables. ?~ices are not 

availa~le for these costs, and once again their deduction f?:"om 

the dependent variable tends to reC.uce the ex:planato·ry power 

of the regression equation • 

. . . ..... · . J •:·J .. , Incl.us-ion of 0.ther:- Dummy lfaria.b:les :_.._,, . 

~side from the far:n size and regional du."llI!ly variables, 

the?:"e are other i tams of interest which can be c:a.:;itured by the 

use of othe?:" du...'"'tm.y variables.· T!:.ese a::-e credit, irrigation, 

and land tenancy. 

The ::!.ummy variable for credit will take the value 0£ one 

for fa.r:ns with credit· and zero for far-:ns without credit. The 

dumr:ry yariaole for irrigation will be set to one for far:ns 

with !:rigated land am! ze::-o· for farms •1iith no ir::-igated land. 

Five tenancy types can be identified. ?ar:ns ·:.:i th fi!t-/ 

:;:iercen-: or mere of 'their land owned by the :a:-:ner have no 

:.ummy variable. The o-cher four tenancy tj?es will.. be giYen a 

value of or.e for the ·'.!ummy v-aria'bl;. ·rney are :a.:-:r:s 'ni. th. f i.:--c:.r 

;erce~t or more of their Land (1) rented for cash, (2) ren~e~ 

'!:·~=- :;ay::i.ent in :-<.:ind, (J) obtained from ag-.carian ::-efor':':l, and. 

: I 1 ) \- held without title. 

Table 25 gives the res,.tlts of the run of this reg=:'essicn 

equation which contains all of these dummy variaoles. It shows 

that far:ns wi-::h credit are :n.ore efficient than farms wi-;::hout 

credit, and that farms with irrigation are more e:f:'icient tha::"l 

fa.t"Tils with no irrigated la~d .. 
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~~31.E 25.--?rofit function with credit, irrigation, and 
tenancy dummy variables 

NUMBER OF UBS. 
MUL.ftP\.S: R 

1715 
o.52616 
o.27&8• 
o.26965 
i> .. 1222.2:· 

R S~UAAE 
AO~UST£0 R SQUARE 
S·TAlrfOARQ: ERROR: ·· 
F STATISTIC 32. 1 

PARAMETER B 

E4 -0.4349485 *""* 
a -o.5&92285 
81 0. 5092264 *'*'*' 
B2 0. 717065.3 **+ 
Sl -1. 880228 ....... 
S2 -o.s111012""'* .. 
Zl o •. 1aac;.,.11 
Z2 0,4.6266010-0l 
Z3 •·l. l 9875•*,..* 
l4 -o.11111ss 
Z5 -o.2Josc;23 
ZS -1. 593866 ..... 
c 0. 4469 l 83 *'** 

o.•3•e3370•-0l 
:: 1 o.612s11a* _.., 

l. 125 l ~; *"""'*' :.~ 

::3 o.5487075*~""' 
(CONST.\NT) 1.356589 

SETA 

•0.04515 
-o. 02384-

o.28340 
o.3S04o 

•0.22047 
-0.1002 .. 

o.033s8 
o.0013s 

-o.l.3260 
•0.02529 
-0.03102 
-0.11159 

0.01931 
010067~ 
o.0Joa1 
0.07349 
O • 04.S 7.t. 

Source: Dominican Republic Sector 

:rotes: The esti1:1atin.g equation is 
cl.. 

STO ERROR a 

o.2031a 
o.57672 
o.osa10 
o.oa947 
o.31900 
o,165•• 
0 .2074-4 
0.211~5 
o.2s19s 
0.22101 
o.2s1s3 
a.z1339 
o.12468 
o.10Js• 
0. • 1154 
o.J1a12 
o.2 .. s1a 

Analysis Sur•rey 

, , 
In II = cans tan t ;- C "!- I ~ ~ Si i\ 

/'it/ 

.._-;-z.;"I • 
. ':";"' l ;../l . •{ 

+ aLnW + E11n.~ + 3zLnT 

.. ' . ~ ~ ,. 

F 

... 556 
l. 044 

76.657 
64.238 
34.742 

9.769 
0,8JO 
o. a•a 

21.597 
o,S.:;6 
o.aJa 

33e9B9 
lz.aso 

01070 
21217 

l2.So9 
4,994 

1976 

II = total ·-ralue of production less cost of labor 
W = money wage rate 

iJ i = ,.-

dummy variable for far:n size set to one for 
farms over 77 acres (?l) and far:is of 12 to 
77 acres (?2), and set ~o zero ~or fa~ms less 
than 12 ac:-es 
regional dummy variables 
10~ of' ""i:<"'d c~""ita 1 '"'ius Hves.,.ock ·:he 
~lue-of-d;pre~i~ti;n~ls ai;c added: 

"'=cultivable land plus SC% of cul~.:va~ed. pas~re, 

: .. = 

50;;; o:f :i.e. ~al pas-cure, .:.:.o;1a of land in o":he:: 
uses, and 10% of forest and sc~ubland 
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TA3IZ 25.--(Continued) 

No"tes: 

I = dummy variable for irriga. ticn with value 
of one for farms with ir:-igated land and 
zero for farms without i=riga.ted land 

G = dummy variable for credit with value of 
.one, for· farms .with. credit and zero tor 
farms without credit 

Ni= d.ummy variable for land tenancy ta.ki."'lg 
the value of one for farms with 50% or 
mor'! of their land (Nl) rented for cash, 
(N2) rented for payment in kind, (NJ) 
obtaL"led from agrarian reform, (N4) held. 
without -ci "':le. Farms with 50% or more 
of their land owned and farms which do 
not have 50% or more or their land in 
any category have no dummy variable. 

·rhe definitions of the asi::erisks are the same 
as those L"l Table 21. 
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'dith res-peet to land tenancy ~.rpe, the ::--;sults show that 

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

ment in ~ind (E2) or obtained from agrarian reform (~J) are 

more efficient than farms with the same proportion of owned 

land. On the other hand, farms with fifty P.ercen".C ~r more of 
.• • . • .,.: • • :~, ··~:-: 3·'.. ~.·• 

their land occupied without title (E4) are less efficient than 

those who own most of thei: land. For tenancy t"'J?e El (~50% 

rented for cash) the null hy;o~hesis cannot be rejected. 

Since small far~s are of particular importance, the sarae 

regression equation was run on fa~s of less than ~Helve acres. 

The farm size dummy variable was changed to represent three farm 

sizes within the small fa~ category. The value was set to one 

!'or farms of J. 86 acres to 7. 88 acrcas (?~) and for farms from 

7. 88 acres to 12 acres ( ?:). ·The dummy variable was given a value 

of zero for ~arms of less than J.86 acres. Table 26 presents 

the results of this reg=ession e~~ation rur: .. er: s;na.J.2. f3.r!:lS • 

a;ncng the three small far:i sizes. Cnce a.gain :far:n.s with c:-edi"t 

ar:.d far:n.s with irrigation are :nore efficien;; tha:;. far:ns without 

credit and withou"t irrigation. 

With respect to land tenancy, the only type which is 

statistically different from the group of farms with fifty 

percent or more of their land owned is tenancy ~e E2 with 

fifty percent or more of their land rented for :;:a:;rment in kind. 

As noted befor~, this is probably because sha.~ecroppers do not 

own their own ca;i ~l. 
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~A3L3 26.--P:-o:fit function with.credit, b.·rigation, and 
tenancy du:::uny variables applied to small far:ns 

NUMBER OF OBS. 932 
~UL.. i IP\..E R Oe49499 
R SQUARE o.2•so1 
AOwUST'ED R SQUARE o.23109 
STANOARO ERROR 2.07925 
F STATISTIC .. 22.0 .. .. · .. ........ • ·t, .. •,, .... . ' ·,~ ''.. ' 

', 
•'". ··.- :, 

PAIW1ETER B BETA sro ERROR 8 F 

E4 -o • 1187931 -o.011ao o.Jo1ia o.1s6 
a •OeJJS6.356 •4.01369 o.7B6os Q,186 

Bl Oe54ll91S**'* o.22ao1 o.07SJ6 •7,7o3 
82 o.1&0J92s'*''*'* Oe2l666 o.19eao i•.6.30 
Sl -o.21ao196 -o. 05271 o.31862 o.761 
S2 -0.11296•0 -~.02252 0 .23116 0.239 
Zl o.1941103 o.o36l.1t o.26706 o.sae 
Z2 -o.68639970-01 -o.0116a 0.21259 0.06.J 
Z3 • l, 192019*'*"*' -0.1•9•1 o.32499 l J .. •5.3 
Z4 0.3534049 0.04584 o.Jo9•J l.30• 
ZS -~ .s106a1r•• -o.01s24 o.31160 2,686 
Z6 -2.032531***' -o.21a33 o.37992 28.621 
c 0. s ll 8278*'*""' o.oaasa o.1a .. 2s 1.111 
r 0. 442!•8•*** 0.0118• o.22s12 3.S65 
E1 -a.Jass2090-01 •0.00233 o.•aJos 0.006 
:'? l. l 6 7 4"36"i*'"*'+ 0.09:367 o,360•6 l0,489 
'-- o.38261 E3 o.11a3793 0.00969 o.o9c 
(CONSTANT) o.9634512 

Source: Dcrr.inican Republic .Sec;:or Ar.alysis Survey 1976 

Notes: '!:he 

Zn II = 
estima~ing equation is 

... 
·:cns-:ant -:- C .,.. I i:" S ·Fl· 

i .::.1 l. 

Fi = dummy variable for farm size (set to one for 
farms of J.8?. to 7,88 acres (?2) and :arms 
of 7.88 to 12 acres (?l) and set to zero for 
iar:ns less than J.87 acres. Farms over 12 
acres were not incluC.ed. 

All other varia:les are the same as in Table 25. 
:he defi~itions of the asteris~-cs are the sa~e as 
those in Table 21. 

·> :·-::·· .... ·: 
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The coefficient for the wage rate is still not statistic-

al.1.y significant and the coefficients of the regional dummy 

variables are similar to those of the reg::-ession run on all 

farms_. (Compare Table 25 to Table 26.) 

·. "''•' 

Thus far the regressions have been run on all farms with 

revenue and labor use. The R2s for most of these rtms have 

ranged from .15 to .28, which is not surprisL~g given the 

heterogeneous g::-oup of farms in the sample. In an attempt to 

control such heterogenei cy a subset of farms will.· be chosen 

which are less dive!"se. The subset is all farr:is wh.ich :9roduce 

fifty percent or more of their revenue from rice. SL""!.ce rice 

is an important staple in the Dominican Republic, ~he results 

drawn from such analysis are relevant. 

·~here are 109 farms in the sample which ;:roduce fifty 

percent or more of their re,renue f:-om rice. A.pplyL;.g the pref it 

function to these far.as only, requires ~he redefiniti~n of the 

land a:id ca;ii-:2.l variables. Land is defined as all la~~ 

rice production and capital is defined as ten pe!"cent of fi~ed 

capital a~d depreciation. Livestock are not incluced in the 

capital variable, because they are not an important factor on 

rice farms. Profit is again de~ined as total revenue less the 

wage oill. All of the du."l'lilly •.rariables are ~he sa~e as those 

used. in ·rables 26 and 27. 

:!:he ?"esul ts of the reg::-ess ion are presented in ·ra:le 27. 

·::::i.e cce::':ficient of the wage ::-a-:e is positive ou-: not sta't'isticall:,· 
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T.A3LE 27. --?rof it func'tion r'..l."1. en !'ice farms 

NUMBER OF UBS. 
MUL.TIPt..E R 

l 09 
0.11376 
o.s9e10 
o.saJ7J 
1.4362""· 
7 .86_ 

R SwUARE. 
AOJUST[O R SQUARE 
STAt.OARO ERROR 
F STiH!STIC . · .. . .. 

'-.,\ ·,·.•. 

PARAMETER 

E4 
a 
81 
82 
Sl 
S2 
Zl 
Z2 
Z3 
Z4 
ZS 
Z6 
c 
r 
El -, i;_ 

':'1 
~.; 

(CONSTANT) 

B 

-1.120921 
1.845569 

0. 30 16697*"'"* 
1. 27087!f"+'* 

-2.282277"''*'* 
o.1726691 
-1.461695 
-2 • Z9834ait+* 
-1. 78979~'* 
-2.591726""** 

-•O • 714•U .2b 
-3 .111008'4'*+ 

-.0.1506395 
o.36406&2 
o.62986•c 

l c28873()'**"ll' 
-2. 41 796.Jll''*"" 
o.a92a502 

SETA 

-<J.1081.2 
0.09049 
0.221•1 
0 .67605 . 

.•Q.34358 
o.o406o 

•'l.22639 
-o.53372 
-o.32915 
-0.11199 
-.o .15489 
-o.19538 
•'1.02660 

0.01215 
o.osaos 
o.14765 

•Q.28543 

. -~ .. 

STO ERROR 8 

o.S64l• 
2.03356 
o.14611 
o.29szo 
o.7a79o 
o.45769 
l.2•92.3 
l.2••15 
l.21091 
l.S762e 
1.32 .... 95 
1.67055 
o.•e312 
o.•ee6• 
o.1s2ss 
o.6472• 
o.1a~39 

... 

1.caJ 
0. 824-
4 • .26J 

ia.535 
a.391 
0.1•2 
11369 
J.•13 
2.1as 
2.703 
o,Z9l 
3,~6a 

0.091 
o.sss 
0.101 
J.965 
9.502 

Source: Dorr.ini::an :1.e-;;uclic Sector Analysis Survey l.976 

:iotes: '!'he estimating equation is 

In II 
,;... "' -- ta ... I.~ ... .., -=-z'"\ cons n-:: -i- '• ..,. ..,. ~ ::;) i·:: i ~ k- i· w_; 

I "/ i ':. / 

+ aL · · + - - .,... .,. · B Ln"" nw .:1.J.;•-"'· ~ . 2 • 

'!' = land in rice oroduction 
K = 10% of :ixed capital plus depreciation 
All other variables are the same as those in 
Table 25. 
Tha deti~i~io~~ cf ~he asterisks are the same 
as these in raole 21. 

John M
Rectangle

John M
Rectangle

John M
Rectangle



• 

86 

signifi.:a.nt. 'Ihe coa:ffic:ents for capital a:id land are positive 

a .... d ; -i· f': "' ..:. :::: "" "' ,..r . .,...,,bi· 1; --~,. 1 Qv,,.1 .. S--:.·-' -•C-:l·J - , - ;,; 0 ... - -- ~.1 -- -- over. 99.9%. The coeffi-

cie:'lt -:f the land va:-iaole is now over one, which i.s consider-

ably ::3.gher than -:h:: coe:!"ficient of land f:-om the regr-essions 

~un o~ all far~s. :~is is not surprising because rice revenue 

and ;rofit are ~ors closely related to the land in rice than 

tota: !"evenue is r-:la ted to cultivable l.az:.d or ,rarious prop or-

tio:-:s cf all lar:.:'! ·::n the :a.r:i. 

'11he coeff ic :L:nts of the· far:n size du."Tl..rny variables are 

si=.ilar to ~hose :=om the other regressions run. The coefficient 

«Jf .!.a::-ge :~~rms is rtega. ti7~ and significant and that of medium 

i.:nplias , 

c;1ce again, tha-::: :.a.rge fa.=~s a.r'? no-t; as economically efticier.t 

~:+"-t-io -- w ..,, __ • ::owever, s i:tce the coefficients f Jr 

~egions ~ and 5 are ~ha s~alles~ and are not si,gniticant, the 

i~;lication is ~hat 2egions l, 5, ~nd 7 a.re more efficien~ ~han 

~agions 2, 4 and 6, w~!ch ha7e larger nega~iv~ coefficie~t5 

9 5~. 
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the relevance of such information, because most of the rice 

farms ha~1e L~iga tion and credit. In fact, only 10 of the 109 

observations he.ve no irrigated land and only 18 have no ere di t. 

l'he coefficients of the te?'..ancy-type dummy variablas 

show that sharecroppers are more profitable than farmers who 

own their own land and far:ns with most of their land from 

agrarian reform are less profitable. 
\ 

The same problems with 

sample size are present, so such results should not be over-

emphasized. 

Since rice is responsible for most of the revenue and 

costs on these farms, i:he revenue and expenditures for the 

li·1estock and processed products enterprises are not as import-

ant as they were when the profit fur1cticn was applied to all 

far::ts with positive values for revenue and la~cr. T~e farms 

are therefore much ~ess ~eterogeneous and a larger proportion 

of the variation in profit among them is ex~lained by the 

~·· ~ .• 'i'',., ~2.; .-09 ·h<i' ·-:::1 *d.,·1 .. -1.. pror.i;: !1.!nC"tJ.on. -·-e .,. -S • :;~ , H _cn i."" --mos"' · o ... o _ ..... e 

i'r'.cm ..... _,,a.,...'"e f'."!_!"!>kl.:._ 27 ~o mab1;:os 2'1 ... i..-ou-h 2t.. ) \ - - ....... ~ - - - - .... ..... s '-' f 

Ancther aspect of the hcmo~eneity among rice farms is 

that most of them ni:e labor and purchase inputs so when ad.di-

tional prices of inputs are included as independent variables 

the problem of imputing "' 1 "'--=-= - --·...::::- number of pricss and cost of 

in~uts is diminished. ~able 28 presents the results of the 

reg:::-~ssi:::m equation vrhen the prices (or rental rates) of 

animal use, machinery use, seeds, fertilizer, and i=rigation 

ars i:icluded as independc:nt 'Variabl.es. Cnce a.gain, none c: 
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TABLE 28.--Profit function with prices of other i~puts ~un on 
rice farms 

NUMBER OF OSS. 
MUL. TIPl..E M 

109 
o.659So 
0. 43'4-9'1-
o. 336~ i 
2. 4-4)514-8 
4. 4.. 

R 5~UARE 
AO~~STEO R SQUARE 
STANO.ARO. ERROR 
F STATISTIC 

PARAMETER ;:, 

ZS . -2.2••6'-9 
cl 1 -2.2279.31 
a2 o.13202s10-01 
a3 -0.11151430-vl 
a4 -o.12476691.J•Ol 
as 0.46979090-0l 
a6 o.ia.a4o5s 
81 0.650'-0SO*'** 
82 o.62Sl09"-* 

&~TA STD E,,;(01-1 3 
,.. 
r 

-o.09c;3:;i 2.59527 0.1.a 
-0.01097 3.3599!:! 0. '+-40 

0.03029 ·0. 0'4-337 0.093 
•O,OJ'+49 0.0 ... 931 0.121 
-0.01~57 o.o79oa o.oas 

o.oao60 0.00631 o.so2 
0.03166 0.'+-0889 o.l32 
o.3~ow.e o.2soqi; o.7lS 
o.z3 ... 31 0.'4.oZOS l.e.30 

Sl -4.854095*"*'* -<.i.~l"-~l l.l2"-'ll ld.=>15 
S2 o.6a7soc;e: o.llJ~l 0 •. 10:;,;3 o. ::,"'a 
Z1 -o.3373002 •O,C36~l 2.1334:5 o.u2s 
Z2 -0.8874-002 •O,l"-520 Z.01329 o.194 
ZJ -o.sJoe•23 .. .;,06SH1 2.1JOS7 0.002 
Zl -3.174351 -·J.15361 2. :3592'P l.535 
ZS o.7So25740-ol o.011ss 2.27668 a.vol 
( cn~!STANT) J.945151 

Source: Dominican ::tepublic Sector Analysis Survey 1976 

Notes: ~he es~imating equa~ion is 
.I. 

In II = constant + r: s,.?~ 
i•I - """' 

+ a 2lnA + a;lnM + a4lnPRF .,.. a 51nI 

+ a 6 lnS:i) + s1lnK + EzlnT 

·r = land in rice production 
K = 10% of fL~ed capital plus depreciation 
All other variables ar~ the same as those in 
Table 24. 
~:.._e de:fini tions of ":..'le s.ste::-i.sks are the sa:ne 
as those in ~able 21. 
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their coef:f icients are s ignif ica.nt, whicl':. suggests tha. t prices 

are not important factors affactin6 profit. 

Because prices o:f other variable inputs were included in 

the regression, the cost of the relevant L~puts were deducted 

f:::-om revenue. Given the new def ini "tion or revenue, there is no 

significant di.ffarsnce in the coefficients of the regional dummy 

variables. The· coef:f icients oi the fa.rm size dummy variables 

are similar to those of Table 27, with the coef£icient of the 

large farm category both larger and more signitic:ant than that 

of Table 27. 

Al though prices saem to ha~re no effect on profit, the use 

of certain inputs may. Therefore, in the fL'12.l :::-egression run 

on rice far:;.s, dummy variables ·.vere given a value of one for 

machinery use· (M), fertilizer use (?), pesticide use (P), i:::-:-i-

gation (I), and the use of improved or hybrid seeds (SD). \ . .,,, 

value of zero was given to the fa:--:ns whic.h d.id not use aac!l of 

these inputs. 

·raole 29 shows tha ~ only the coef!'icient fo?: 

is positive and significant. The coefficients for mac.~inery 

use and. the use of i:n?roved or hybrid seeds a!"e nega. ti,re but 

insigni!icant while those for the use oz fsrti:izer and pesti-

cides are posi ti1re and insignificant. It must be pointed out 

that most farms have irrigation, and use :fertilizer and machinery. 

Cf the 109 observations, only 10, 12, and 17 use no irrigation, 

fert~lizer, or machinery res;ectively. 

The results wi -:h rgs-pec-: to ":he use of i:nproved or '.•:rbr-id 

seed are surprising in tha-;; the coefficien-:: is nega ti ,,e a.nc. 
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i:_;,3r.z 29. --P.:-of it function wi \:h dummy variables for input use 
run on rics farms 

NUMBER OF OBS. 
MUl. rtPLE R 

109 
o.6Ja7o 
014-0539 
a.34•71 
2~39060 

6.7 

R S;.cUARE 
AO~usTEO R SQU4RE 
STA1'tOARO eRROR 
F STATISTIC 

PARAMETER d BETA STD Efh-10~ 6 F 

S2 o.asa1•36 .0.14-216 Q,64184 t.788 
a -3,419363 -o.11e13 2.72527 l. 57"' 
M -o.39931'16 -o.aS4ea Q,b'+979 o.37S 
FT OellJ1570 01014-517 o.a1011 0. 019 
p o.lS9317o 0.02589 o. o3o•!:> o.oaa so -o.9327oc40-01 -o.olS44 o.53336 0.031 
r l •209785 *'*' o.16894 o.1e,c;99 2 ... 69 
31 o • 16 i a 2 s o ,.., 4 "*' o.39409 o.221oa ll.874 
32 o.•645749 o.17414 Q,41720 l. Z40 
S1 .... 6tJ432.6 **"* -o.w.9690 ·l.07131 19.ll9 
(CONSTANT J 2.S737o2 

Source: ~ominican Republic Secto= A~alysis Survey 1976 

II = 

M = 
~n:'\ = 

d.U:n."'.".y 
Yal ue 
du:rr".rny 
value 

SD 

variable fo::: machine?:'y use with a 
of or.e :for ·..ise and zero :'or no ~se 
var ia.ble for fertilizer '...i.Se with a 
of one for use and zero for no use 

? = dU!i'.rnv variable for use of oesi::icides with 
a value of one for use and-zero for no use 

SD = dt:.mmv variable for sseC.s with a value of 
one for hybrid or improYed sead and zero 
for criollo 

I = duir..:n;t variable for ir::; i.ga-:ion with a va:ue 
oi one for use and zero for no use 

All othe:- •raria':lles are the same as those in 
'!'able 28. 
~he definit!cr..s of ~he asterisks are the same 
as these in Ta~le 21. 
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insignificant. More then half of the farms use them (57%), 

so the saople size is large for both values of the dummy 

·.n.riable. 

With this formulation of the reg!"ession equation, the 

coefficient of the wa.se rate is now negative and just ca.rely 

significant at the 90% le,1el. The land variable no longer 

has a statistically significant coefficient. 

The coef:icients or the far~ size dummy va.ri3.bles are 

similar to those of Ta.bles.27. and 281 supporting once again 

the implication that large fa~ are the least economically 

efficient and that medium farms are the mos~ efficient group. 

This is of particular interest because when applying the profit 

function to rice farms only, it is safer to say that the di£-

ference in t.~e coefficients is due to economic efficiency rather 

than to the difference in profitability of crop (s~.all) fa!'::ls 

and Co-~+._,~ (1--~~) ~-.,......,s 
v""' - -~- S- ~C::. ... u• 4 

the sample as a whole have 78% of their land in cro?s, while 

large farms ha<e only 2)% of their land in crops. Ccnn-olling 

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

ant for the interpretation of the results. 

J • .5 Summar"J of Conclusions Drawn from the Anolica~ion ~f the 
Profit Function to Data from the Dominican Republic 

~he results of Section 3 of this chapter ~ermit scme 

conclusions to be drawn concerning farm policy in the Dominican 

Republic. 3oth land and capital have positive and statistically 

significant coefficients for all definitions of these v-a.riables. 
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Thus, profit i."lcreases when more fixed L"'lputs are employed. 

The coefficient of the wa~e rate is not statistically signi.f' .. 

ica.nt nor are the coefficients for the other prices and renta.l 

rates of variable L"lputs which are available from the survey. 

This is primarily due to the use o:f' imputed prices for inputs 

which were not purchased, and to the fact that t..'le variab~e 

inputs accounted for make up only a propor.~ion of the total 

variable inputs em~loyed on the farms. 

The results from the use of the farm size dummy variables 

are somewhat ambiguous because they tend to change when t..11.e 

definition o:f' the other variables in the equation are changed. 

However, t'lere is some evidence that large farms (more than 77 

acres) are less efficient than small. and medium farms, and that 

medium farms ( 12. to 77 acres) are th.e most efficient group. 

When the small farms (less than 12 acres) are considered alone, 

there is no evidence of a significant di~ference in efficiency 

when they are disagg::-egated into three farm size categories. 

All of this indicates that farms of 12 to 77 acres are 

of optimal size with respect to economic efficiency. This sug

gests that land reform should focus .an the distribution of land 

from large to small farms. Given the low per capita i."l.come of 

the small farms, such a policy would help by releasing the land 

constraint from their income producing potential. 

The availability of credit also seems to have an effect 

upon profit. The positive coefficient for t..~e credit dummy 

variable L"ldica. tes that those farms with ere di t are more profit

able than those without credit. The same can be said for 
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irrigation which also has a positive coefficient for the dummy 

variable. 

The results from the tenancy dummy variables support the 

implementation of land refor.n. Farms with fifty percent or 

more of their land from agrarian reform are more profitable t.'ian 

those with fi.tty percent or· mofe of' their land owned. Share

croppers also are more profitable than far.ners who own their own 

land, perhaps because they do not own thei.!"' own capital and 

t.i.erefore expend. less for production. Farms which have fiffy 

percent or more of their land held without title are the only 

group which is less efficient than farms •11i th owned land. This 

may be because such land is used for livestock, which is not as 

productive as crops •. 

The R2 for most of the regressions run ranges from .15 

to .28, which L~dicatas that the profit fu.,ctions as defined do 

not a:cplain most of the variation L~ profits among farms. This 

is not surprising, given the heterogeneous ::.a":"...l:'a cf the farms 

in the surrey. ','fhen rice farms alone are selectad for a:;:plica

tions of the profit function, the R2 al~ost doubles, which 

indicates that its ~pplicstion should be limited ~o far:ns which 

a?:"9 somewhat zimilar with res!'ect to sources cf revenue and 

L~:put use. 
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CHAPTER IV 

SUMMARY OF FINDL.~GS 

The main purpose of this paper was to study the economic 

efficiency of farms in the Dominican Republic with s~ecial 

reference to variables which are relatad to policies which 

affect" the economic welfare of the poorest farm. families (target 

group). 

The paper be~-n by showing some proof that far.ners in 

the Dominican Republic are profit ma.:<:imizers. This was done 

oy applying a test developed by Joh.."':. Wise and Pa:-i Yotopoulos 

which estimates an index of economic rationality based upon 

the product-moment co=relation o~ capital and labor use. The 

value of the coefficient represents the systematic profit 

:naxi:nizL'l"lg behavior of .the farms. The value was found to be 

.7174 for all farms. According to the test this ~eans that 

72% of the variance in the natural logs of capital and labor 

is due to systematic profit ma::d . .:ni zing beha.Yior. 

The second step . the study was to identity t."'le target in 

group (or those farms with the lowest per capita gross income) · 

in ter:ns of geographical location and farm size. It was found 

that -the average gross farm per capita L"lcome on small farms 

(less than 12 acres) is DR$l40. 'Iii th the· addition of non-:far:n 

income it is DR$l95. In comparison, the average gross farm 
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L~come per capita is DR$J.54 on medium farms (12 to 77 acres) 

and DR$1162 on large fa.r'!l\~ (greater than 77 acres). This 

indicates that even before cos~s are deducted, the income 

producing capacit"/ of small farms is inadequate. Furthermore, 

the Gin.i coefficients showed large disparities in boi:h. gross 

farm income and land distribution among farms. The correlation 

bet"Neen the amount of land and income which pertains to each 

defined farm-size category was also found to be very high. 

The al terna. ti ve means of improving the per ca pi ta L~c cme 

on small farms are the following: (l) increase non-farm L~come 

by making more work available off the farm, (2) increase farm 

revenue by making more of the basic factors of production 

available, and (J) increase farm revenue by L~creasing the 

economic efficiency of the farms. The study of sconomic 

efficiency is therefore more than just an academic exercise, 

because it is important for identi1"'yL~g :;iolicies which ;nay 

improve ~he inco~e and welta~a of the pocres~ farm familias 

in the country. 

The methodology employed ~o study economic efficiency 

was the "Unit Output Price" profit function developed by Pan 

A. Yotopoulos and Lawrence Lau. The results of the applica

tion of the profit function to farms in the DomL~ican Republic 

showed that large farms. are less efficient than small and 

medium !'arllls; and that medium farms are the most efficient 

group. W'hen the small farms were considered alone and disag

gregated furt.i.er into three small farm size categories, there 

John M
Rectangle

John M
Rectangle



~~--.. ·-·--" .. '"' 

was no evidence of a signizicant difference in economic 
.. 

efficiency. This implies "that the optimal farm size is 

greater than lZ acres. 

Given the low per capita income of the small farms, it 

is apparent that the redistribution of land to small farms 

would release the land constraint from their income producing 

potential. The study ot land tenancy throug..~ the inclusion 

of dumm."'/ variables L~ the profit !unction con:f'i.'l'"'!lled the 

importance of land redistribution. Farms with fitty percent 

or more of their· land from agrarian reform are more profitable 

than farms with fifty percent or more of their land owned. 

The availability of both credit and irrigation is also 

important. Far:ns which have access to them are more efficient 

than those which do not. Therefore, any policy which promotes 

small-farmer credit and the cons-truction of i.-rigaticn syste~~ 

should increase both the efficiency of small farms and the 

income and wel=are of small-farm families. 
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APPENDIX A 

DESCRIPTION OF THE UNIVERSE AND THE SAMPLE FROM 

THE. 1976 DOMINICAN REPUE~IC 

COST. OF PRODUCTION SURVEY 

The universe or the population consists of all farming 

operatiol"'.s with eight (jr more tareas (. 5 hectares or more), 

excluding colono susar farms ~nd 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 Ag:-a.rian Institute; and experimental 

farms. "Micro farms" of less than eight tareas are excluded 

because they are not considered to be viable economic units, 

and all large centrally managed farms are excluded because they 
. 

are managed L~ a way completely different from the smaller, 

~uiti-activity fa!"'ms that are the focus of the survey. 

The sample of l,800 farms was based upon an area frame 

in which the land was pre-stratified according to five land-

use strata. Each stratum was divided into areas of equal size, 

and a listing was ma.de of the areas. A systematic selection of 

the areas was then chosen based upon the number of segments 

desired for the sample. A listing was then made of every farmer 

in the chosen segment and from this listing a post-stratificaticn 

was done by region and farm size. Finally, a sub-sample was 

selected (also systematically) after farms with certaL"l crops 

were selected with certaL"lty tc ensurs that there would be enough 
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observations of such crops for analysis. The sample is, 

therefore, a probabilit°IJ sample (not self weighting), so the 

most· reliable results are those obtained from observations 

which are weighted by the inverse of their probability of being 

sampled. 

TA~IZ 30.--Unweighted number of observations 

Region 1 375 

Region 2 J04 

Region 3 231 

Region 4 239 

Region 5 2J4 

Region 6 2J6 

Region 7 1.8J 

.?arm Size 8-79 Tarsa.s 989 

?ar:n Size 80-JJ.99 !'areas 606 

?arm Size 500~ Targas 207 

Source: Dominican Republic Sector Analysis 
Survey 1976 
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A.?PENDIX B 

THE CALCULATION OF GROSS FARin INCOME 

AND NON FARM INCOME 

l. Gross Farm Incomel 

Gross farm income is the total value of production from 

all crops, liirestock, and pro.cessed products produced on the 

farm. 

The total value of crop production is computed by multi

plying the farm-gate price per unit of each crop by the total 

production of the crop. The farm-gate price used to compute 

the. total value of production of ea.ch crop ·.vas deriired by 

dividing the total value of sales by the total quantity of the 

c=op sold on the .farm. When sales -:rar...sactior...s C.id 

place on a far:n., the price used will be the average farm-ga.-ta 

price computed for all sales transacted for tha~ crop.in the 

sample. 

The total revenue from livestock production includes the 

to~al value of sales of animais 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 'Tior!·dng Document 
Number Five, Procedures for Develonine Additional Data Cells, oy 
Sandra Rowland, u.s. Agency for In~erna~ional Developrnen~, Bureau 
for Latin America, Sector Analysis Division, Washingtor., D.C., 
August 1977, pp. J~-94. 
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A net increase in livestock inventory will be counted as an

addi tion to gross revenue, and a decrease will be counted as a 

deduction from: gross revenue. 

Since most processing is done with raw material produced 

on the far:n, the revenue from processed products represents only 

the srpss value· added in processing. In other words, the 

imputed value of far.n-produced inputs is deducted from the gross 

value of processed products production. 

z. Non-farm Income 1 

Income acquired from non-farm sources is made up of 

revenue from non-agricultural.. work on the farm and off farm. 

revenue. Specifically, 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, transfers of L"lcome 

from emigrants and all o~her sources not specizied. 

l-· . d .L Cl. • 
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