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EFFECT OF FARM SIZE AND TENURIAL STATUS OF LAND
ON PRODUCTION EFFICIENCY IN AN AREAOF
BANGLADESH*

M. S. R. Bhuiyan**
ABSTRACT

Field data col lected from two samples of 101 pure owner-operators and 100 part-tenant farmers were
analysed and interpreted for assessing effect of farm size and tenurial status of land on production
efficiency. Medium farms (0.75--2.00 hectares) appeared to achieve the highest efficiency followed by
small farms (below 0.75 hectare) and large farms (above 2.00 hectares) revealing that the relationship
between farm size and efficiency is neither positive nor negative throughout. If one moves from small
farms to medium farms, the relationship is positive ; and if o ie moves from medium farms to large farms, it
is negative. Production efficiency tended to be the highest on owned land followed by cash rented land crop
sharerented land with input coat-shaving and crop-share rented land without input cost-sharing suggesting that,
irrespective of rental arrangements, the mechanism of land tenancy acts acts as a hindrance to higher
production efficiency. Inter-rental system comparison reveals that cash renting system is a better
mechanism than crop-share renting even with input-cost sharing. However, input cost-sharing practice
accelerated production performance on crop-share rented land.

. INTRODUCTION

The crux of the problem of growth in agriculture in Bangladesh is how to increase
output per unit of input: One way of approaching “this problem of improving
agricultural production efficiency is to examine whether the present pattern of
ownership a,-.d use of resources is efficient or inefficient. If it is found that the
pattern of ownership and use of resources is inefficient, production efficiency may be
increased by making adjustments in

*Based on a part of the author’s Ph. D. Thesis.
**Senior Scieatifc Officer On-Farm Research Division, Bangladesh Agriculture research
Institute, Joydebpur, Gazipur.
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the ownerchip and use of tesources among diffetent categoties of fatms in optimal ditection
(Jabbar 19772, p. 1; Singh 1975, p. 32 ; Myzdal 1968, p. 1253).

A set of interacting factots have multiditectional influences to the achievement of
cerisin level of production efficiency. The present investigation attempts to test the hypo-
thesis that size of farm and tenurial status of land are important factors that influ-
ence input productivity at the farm level'. The relative production efficiency with res-
pect to farm size has long been debated. In the context of Bangladesh agricultute, recen-
tly two reseatchers have presented two different conclusions about size-efficiency rela-
tionships, Hossain (1977) reported a unique jnverse relationship between farm size
and production efficiency. Mandal (1980) observed that productivity per acre increa-
sed upto certain farm size limit (about 4.00 actes) and then decteased as the farm
size increased, These differences in conclusions among reseatchers may confuse a planner
in making policies in relation to ceiling on land holdings and land redistribution:
Therefore, further vetification of size-cfficiency relationships is attempted,

Like farm size and efficiency, the tenancy-efficiency issue has alsa long been debated
inthis country. In tecent yeats an empirical dimension has been added to the debate in
an attempt to resolve the controversy. Results have vatied, but in most cases it has been
found that tenancy is necessatily less efficient than owner cultivation (Talukder 1980 ;
Mandal 1980 ; Hossain 1977 ; Jabbat 1977). Even then, since land tenancy is closely
related to size of farm the relative production efficiency with espect to terurial
status of land has also been tested in this study, Moteover, the ecoromics of different
alternative rental systems was rately examined. Most of the authors have pooled all
forms of rented land. in a single class for comparing with owred land directly. However,
inter-rental system compatison is needed for formulating viable terancy reform policies.
In view of this, the study also attempts ta make an overall assessment for the relative pro-
duction efficiency position of owned land, crop shate rented land with input cost shating,
ctop share rented land without input cost shating and cash tented land,

1. METHODOLOGY
STUDY AREA, SAMPLING FRAMEWORK AND DATA

The study pertains to a cluster of few villages purposively - selected from Bailor

, union under Trishal upazila of Mymersingh district in Bangladesh, Twao separate
‘population lists Were prepared through a preliminary survey of the study area: (1) com-
prising those cultivating all their own land (i.e., pute owrer-operators? ) including
their individual size of cultivated holdings ; and (2) comprising those owning some land
and renting-in additional land (i.c., part-tenants), The pure owner-operatoss wete fut-
ther classified into three farm size (measuted bysize of cultivated holding) groups (e.g.
small ; below .75 hectate, Medium : 0.75—-2.00 hectates and large : above 200 hec-
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tates ) applying squatc toot method® , From each farm size group, about 25 per cent
ofthe farmers were sclected by simple random sampling’, taking classwise proportio-
nate fractions (i.c.; by propostional allocation method®). In this way, 101 out of 410
pure owner-operators constituted the sample category (1). The whole sampling tech-
nique followed in this case can be statistically named as stratified random sampling with
probability propostional to size. The distribution of sample pure owner-operators
according ta farm size is shown in Table 1. Applying the techrique of simple random
sampling, 100 out of 332 patt-tenants wete selected which constituted the sample cate-
gory (2).

Sample category (1) was used ta assess the effect of farm size on production
efficiency. The rationale of selecting orly pure owner-operators for examining size-
efficiency relationships is ta be confirmed that tenancy would not distort the results,
Sample category (2) was used ta detetmine the impact of tefwutial status of land on produc-
tion efficiency. The logic of selecting only part-terants for assessing tenancy-efficiency
relationships is that it will control the effects of extrinsic factors, such as, management
skill and resource availability of farms ( also see, Talukder 1980 ; Mandal 1980 ; Bell 1977;
Hossain 1977 ; Jabbar 1975 and Heady 1952). Except by Bell (1977) this method has been
rarely used in estimating the effect of land tenancy on production efficiency. The limita-
tion of this method is that the effect of farm size cannot be removed altogether. Also no
appropriate technique was known to isolate the size effects from the tenancy effects,

Detailed input-output data for Aman paddy, Boro paddy and wheat crops collec-

ted from the sample farmers through a routine procedure of the fatm survey method during

" the crop year 1984-85 were utilized for assessing effects of fatm size and tenutial status of
Iand on production efficiency,

ANALYTICAL TECHNIQUES

Both pattial and functional analyses wese cartied out for examining the impact of
farm size and tenurial status of land on production efficiency. In partial aralysis, some
partial measures of productivity wete employed and in functional analysis Lau-Yotopoulos
profit function model was applied,

Partial Measures of Productivity

In partial measures of productivity, output andor net income is exptessed per unit
ofasingle input category. ‘Land’ may be such animportant single input ; because, it is the
most scarce facterin a developing agricultute, Therefore, physical output andjor value
of output per hectare and similat other measures may be considered as measures of average
performance in productivity scale ( Btitton and Hill 1975, p. 54). ‘The limitation of such
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pantial measnres is that they cannot catch anything about the overall selative economic ¢ff-
iciency at the margin (Bhuiyan 1986, pp. 26-27).

Tn the present study, seven different pastial measures of productivity wete employed :

(a) Coop Yields : Yicld per hectare in quintals (100 kg) for individual crops was
estimated for different size-tenurial categoties of farms and lands,

(b) Gross Output : Tt is the gioss value of crop and by-product produced. Gross
output was estimated for both individual crops and aggregate of those crops. Tt was ex-
pressed as value per hectate in taka, .

(c) Gross output over Matetial Cost : Per hectare gtoss output over matesial
cost is the balance between per hectare gross output and per hectare material' cost, Mate-
igl cost included the costs involved in the use of all material inputs like seedy
seedling, organic manutes, chemical fertilizers, irrigation and insecticides for ctop produc-

tion,

(d) Gross Margin : It is the gross output over vatiable costs. Gross margin
tepresents a geturn for the setvices of land owned, fixed labour and fixed eapital: Gross
margin being a retusn mostly over, cash at out-of-pocket expenses, farmessatesometimes
assumed. to maximize this rather than profit in the short-run ( Bachman and Christensen
1967, p. 240). In this study, variable costs included all matetial costs ard wage costs
of casually hited human labour and draft power sezvices. Thus, except the imputed value
of awn seedsfseedlings and organic manures, all the vasiable costs wete out-of-pocket

expenses.

() Cash Cost Basis Net Return : It is the balance between gross output and
cash costs. That means, only the out-of-pocket expenses were considered in estimating
this net return. 'Thus, it s a more accurate measure than the measure of gross margin for

examining farmers’ average productivity performance in the short run.

(f) PulkCost Basis Net Return : This measuse estimated:gross eutput ovet.total
of vatiable and fixed costs. Fixed costs included the costs involved for the. setvices of
lang, fixed labour and fized capital. Two alternatives for computing cost of land use were
adopted : (1) based on rental value of land ; and (2) based on interest on land value, Re-
sults from these two alternatives did not differ much probably because of the assumption
of petfect market, Methods applied for estimating costs involved in the services of fixed
labour (family and annually hired labour) and fixed capital used in crop production are

given later,

Differences in per hectate avetage productivity with respect to farm size and tenu-
sial status of land under each of the above efficiency measutes were examined through esti-
mation of indices, Statistical significance of these indices was tested by the estimated ‘t’
values for index=100 under one-tail probability test.




Effsctyof Farm Size ¢ Bhuiyan 5

(¢) Benefit-Cost Ratio : Benefit-cost ratio refersto totugn pet taka of cost, The
benefit-cost tatios, Le: returns per taka of cash cost and full cost for different crops and
aggtegate of all crops according to farm size and tenurial status of land were estimated.

Lav-Yotopoulos Profit Function Model

An operational model of measuring and judging the relative  ecoromic/procuctive
efficiency has been developed by Lau.and: Yotopoulos in terms of unit-output-price profit
function, The concept of econamic efficiency is often decomposed irto ‘techrical ¢ff-
ciency’ and ‘pricefallocative efficiency’. While the former sefers to the bighest amourt
of output with given amounts of factor inputs, the later is the concept of eff-
ciency with which the resources are allocated in the profit maximizing scrse.so.that the
marginal value products (of resources) are equal to the resoutce priccs. Although. these
components of efficiency are at least conceptually indeperdent of each. other, anioverall
economic efficiency could be defined as the combiration of ‘technical’ ard ‘priee’
efficiencies. Thus, economic efficiency=technical efficiency X price efficicrcy (Lau ard
Yotopoulos 1971 ; Fatrell 1957).

The basic chatacter of such a profit function is that the actual nogmalized testricted
profit would be a decreasing function of the nosmalized prices of variable inputs while
it would be an increasing function of the quantities of fixed inputs (like land and: capitat)
and price of output ( for detals, sec, Yotopoulos and Lau 1973 ; Law ard Yotopoulos
1972; 197t Also sce, Jabbar 19772 ; Yotopoulos and:Nugent 1976.; Khusre. 1973 ;
Yotopoulos e¢al. 1970 Yotopoulos 1967), Thus, as- is implied by the model, actual
nomalized profit fanctian for two- groups of farms/lands would differ to the - extent
that one ot the other group would have higher techrical andfor price cfficiency.

The statistical test of relative economic efficiency as devised by the authoss, lics
in the estimation of profit function and utilizing a dummy variable distinguishing two diffc-
rent groups of farms/lands in order to test the significance of the valuc of its cocfficiensit.

In this study, relative production efficiencies of small versus large farms, medivm
vetsus large farms, small versus medium farms, cropshate rented versus owned lands, cash
tented versus owned lands, and crop-share rented versus cash rented lands were exami-
ned using Lau-Yotopoulos profit function model’, The concerned analytical frame-
waotk, vatiables included and tests applied ate explained belaw.
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b Asalytical Framevork of the Model

Lau-Yotopoulos profit function model was used in the following four forms :
Inm=In M3LD tu o Wikl Kibey o (D)

In ”;=lﬂ ANHMDyta Wik InKiker ... (ID)

In7i=In h430Wi Dy it o n W3 o Kider . (I0E)

In mi=ln A43CR; Doyt In Wik, InKide, e (IV)

: where,  is profit et hectare, W is the money wage rate, K is the capital input (in
* terms of service flows in takas) and Dy, Dy, Doy and Dcg are the dummy vatiables ;

& 8,3, 3L, 3M, SOW and 8CR ate the coefficients to be estimated and e is the ertor
| term.

Land input has not been included in the model as the other variables ate expressed
on per hectare basis.

E Variables Included in the Model

Profit () : Profit per hectare was defined as the total value of output per hec-

f tate minus the total wage bill per hectare.  Profit thus includes interest on fixed capital

. and land tent, The actual profit pet hectate was expressed in taka for the aggregate of
crops studied.

Wage Rate (W) : It refers to the wage rate pet day of an adult farm laboutet, This
 vatiable was obtained by dividing the total wage bill by the number of days worked on the
crop production, The wage bill for each farm was estimated by adding together the wages
paid to the hired (casually and annually) labour and the imputed value of family and ex-
change Iabour. Family and exchange labour have been imputed according to the value
E of wages paid to anaually hired labour, The wage rate per day of the annually hired labout
has been worked out by dividing the total value of cash and kind wages paid annually to him
by the total number of working days in a year.

Capital (K) : Capital input was expressed in terms of service flaws in takas pet
f hectate of the crop production, Two broad categories of capital have been distinguished:
E Fixed Capitaland Working Capital. Fixed Capital items wete again divided into two
sub-categorios ; live capital items (e.g., work animals) and ron-live capital items
{c.g., tools and equipment); Setvice flows for these two categories of fixed capital items
fwere estimated, respectively, by the following equations®:
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R = (V= (V; ()= Vi ()
Ri=[tV,; | (1-¢"T)] @
whete, RiFCurreni sexvice flow of asset jin yeat t
R,=Constant anaual service flow of asset i ;
r=Discount rate ;
V=Value of asset j at the beginning of year t ;
v_=Original undepteciated market value of asset i

T,=Life expectancy of asset .

Relevant maintenance and tepair costs for each asset were added to the service
flow. g

Working capital included the costs of seeds/seedlings, organic manutes, chemical
fertilizers, irrigation, insecticides -ctc., applied in the cultivation of crops,

"The sum of fixed capital service flows estimated on the basis of actual numbet of
days of the capital items used in crop production and working capital values gave the total
service flows of capital for the production of concerned crops. This total service fow of
capital was expressed at takas per hectate.

Except labour input, for all other inputs, perfect market Was assumed  because
prices of other inputs did not vary significantly among the sample farmers, Hence,
only labour price was included in the model,

Dummy Vatiables : Four types of dummy vasiables have been used in the pto-
fit functions in order to capture the impact of farm size and tenusial status of laed,

Inform], D,, the dummy vatiable for large farms, takes the value of unity for
latge farms and zero otherwise, For comparing relative efficiency between small and
latge farms, D=1 inthe case of large farms, and D; =0 for small fatms, Similatly, intes-
ting the relative efficiency between medium and large farms, D, =1 for large farms, and
D =0 for medium farms,

In form IT, D,,, the dummy vatiable for medium fatms, takes the value of unity
fot medium fatms and zezo for small farms, That means, the dummy variable Dy has been
applied for distinguishing small and medium farms,

In form 11T, Dy, is the dummy vasiable for owned land. It takes the value
unity for owned laed and zeso for crophshere rented land when relative cfficiercy beiwecn
owned land and crop-share rented land was examined. Again, it takes the value of unity
for owned Jand and zero for cash rented land when comparison was made for owred versus
cash rented Jand, ‘ o ‘
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i Inform IV, Dy, the dummy vatiable for'cush rented land, takes the value of
. waity for cash rented Jaad and zero for crop share reatell lind, That means, the dummy
Q vatiable D was used for testing relative efficiency between cropshate rented and cash

3 All the variables except the diuniny viriables Wete taken in natural logatishms.
The estimates of the coefficients were obtained by the method of ordinary least squates.

; The overall fitt of the models were tested by Festatistic, Significance of the
; cacffizients of dummy vatiables was examined by one-tailed t* test,

HI. EMPIRICAL RESULTS
FARM SIZE AND LAND DISTRIBUTION

_ Average fatm sizes of small, medium and large farmers were found to be 0,38, 1.23

8d 3.43 -hectates, respectively (Table 2). Land distribution among these farm size groups
- -wasHighly shewed, Small fatmers accounting for 50.5 pet cent of the sample farmers
E shesedonly 184 pereent of the total cultivated atea; - Another 366 per cent were medium
¢ farmers who accounted for 43.1 per cent of the cultivated land, The remaining 12.9.per
cent were latge farmers cultivating 38.5 percert of the total cultivated area. Instability
E in fuem size appeatd to be the least oy medium farmers followed by smallfarmers and lasge
farogers, In strictsense, fam size of fone of the specified size groips ‘was stable, be-
§  cause variability in each case exceeded 20 per cent. Also, pattern of land owrership see-
- medtdbe seriously maladjiisted with both size of farm family and proportion of members
in productive age-gtoup (Table 3).

TENURIAL ‘STATUS OF LAND

, Fifty seven per cent of the votal cultivated holdings of the sample past-te-
 mants was under ownership right, 38 per cent under crop-share tentifig and 5 per cent
under cash renting, Half crop-shating with shating of half input (seed, festilizer, irriga-
" dienqnd insecticide ) cost accourted for 91 per cent of the total crop-share rented
 hnd,  The remaining 9 per cent was also-under half crop-sharing but without input cost
sharing, Mandal (1980, p. 37) and Zaman (1973, pp. 149-172) fourd ample evidence of
E iapat sharing, - However, Jabbar (1977, p. 19) observed scanty evidence of cash ren-
E tiag and input sharing (mostly seeds)inthe relatively backwird region ard argued that
eiheating and input sharmc may be less prevatent “Where coac:nfrmon of Tand
- e¥mershipand coihipetition atmonp: temants for renting bind are greater’,
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FARM SIZE, TENURIAL STATUS OF LAND AND EFFICIENCY

Results of Pattial Analysis
Crop Yields

Table 4 revealed that for TVs of both T, Aman and Boro paddy crops per hectare
yield appeared to be higher on small farms (22.5 and 24.0 quirtals, respectively) than on
medium (2.1 and 22.0° quintals, respectively), and large farms (18.8 and 18.0 quintals, res-
pectively). However, for HYVs of both T, Aman and Boto paddy crops pet hectare
yield appeated to be higher on medium farms (28.7 and 44.4 quintals, tespectively) than
on small (28.4 and 39.2 quintals, respectively) and large farms (26.4 and 354 quintals,

respectively). Per hectare yield of wheat crop was found to be higher on large farms thar
on small and medium farms,  But wheat crop accounted for only 3 per cent of the total
cropped atea. Estimated coefficients of variation suggest that pet hectare yield of the

selected crops with an exception of Boro paddy crop was more stable on small and large
fatms than of medium farms,

Although both small and medium farms compated to latge farts had higher per
hectate yield of either of the paddy crops (Table 4), yet the per hectare yield gap for TVs
between small and large farms was observed to be greater than that between medium and
latge farms ; while the per hectare yield gap for HYVs between medium and large
farms was greater than that between small and large farms (Table 5). On the other hand,
although both small and medjum farms compated to latge fatms had lower perhectate yield
of wheat crop (Table 4), yet the per hectare yield gap between small and large farms was
almost equal to that between medium and large farms (Table 5). 'Thus, sirice the per hec-
tate yields of HYVs wete rematkably higher as compared to TVs (Table 4), medium farms
appeated to have the best yield performance.

In tesms of per hectate crop yield rates and estimated yield indices thereof, the
average productive petformance tended to be higher om owned land than on anytype of ten-
ted land for all the selected crops (Table 6 and 7). Compated to crop-shate tented land
with or without input cost sharing, cash rented land appeated to have highes yield of T.
Aman (TV) paddy crop. However, the teverse was oserved in the case of T. Aman
(HYV) paddy crop. Fortboth TV and HYV of T. Aman paddy ctop, crop-shate rented

land with input cost sharing achieved higher vield rate as compated to ctop-shate tented
land without input cost sharing,

Gross Output; Gross Output over Matetial Cost, Gross Matgin and Net Retuen

The results on productivity relation with farm size in tesms of theindicated partial
measutes are presented in Table 8 Irrespective of the productive efficiency critetior, for
allthe selected crops with an exception of wheat cropyeither small or mediumfaems achieved

9.

-
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higher productive performance relative to large farms. Dutta (1982, p. 80), based on
valme of output per hectarc and value of output over ~Wage bill per hectate in
selation to paddy and wheat data from Ranchi district of Bihar (India), reported similar
findings. However, quite a reverse situation was noted by Nandal ¢4/, (1982, pp. 56,
69) based on net income et hectate in felation to paddy and wheat data from Haryara state
(indin).

Tn Most cases, medium farms had the highest productivity for HYVs of both T.
Amaa and Boro paddy crops (Table §).  The overall average productivity estimates resul-
ted from all the indicated productive efficiency measures taking all the selected crops toge-
ther also suggest that medium farms achieved the highest productive efficiency followed by
seall farms and latge faems. Statistical significance for the differences in productive cffi-
ciency among differentt farmsize groups wete found to be established at desitable probability
levels except some cases with gross output (Table 9).

Aggregate analysis of all the selected crops revealed that itrespective of productivity
ctiterion patt-tenants achicved the highest average productive petformance on their owned
Tand followed by cash rented land, crop-share rented land with input cost-shasing and
cropshare rented land without input cost-shating (Table 10). Statistical significance for
the differences in productivity with tespect to different tenurial status of land also appeared
t0 be established at desitable probability levels except some differences in per hectare
gross autput and gross output over material cost between crop-share sented land with
input cost-sharing and cash rented land, and some other differences in per hectae grass
margin and cash cost basis net return between owred land and cash rented land(Table 11).
Haweves, highet productivity on owned land compared to tented land in general was
observed to be significant under each and every productivity criterion at desirable

probability levels.

Benefit-Cost Ratio

Tezespective of the indicated measuses of benefit-cost tatio, eithet small or medivm
faems had higher benefit-cost tatio telative to Jarge farms for all the paddy crops (cither
TV orHYV) ; exactly the reverse was observed in the case of wheat crop (Table 12).
Aggregation of all the selected ctops depicted that under all the alternative measures,
benefit-cost ratio was the highest on medium farms followed by small farms and
laege farms, Nandal ¢ al, (1985) found higher benefit-cost ratio on large farms than on
small and mdium farmsin the case of Basmati paddy, dwatf paddy and desi wheat crops
while in the case of dwarf wheat crop they observed an opposite situation. Howevet,
Singh (1975) found no significant differences in benefit-cost tatio hetween different farm
size groups. .

Benefit-cost tatios under different alterrative measuses for both individual crops
and their aggtegation with sespect to tenurial status of land ate shown ir. Table 13, lrres-
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pective of the measures applied, part-tenants achieved the highest benefit-cost satio
cither on owned ot cash tented land for all the individual crops ; ontly exception Was
with T. Aman (HYV) paddy cropin which highest berefit-cost ratio ( cash-cost basis) was
obseeved on crop-share rented land with inpat cost shating. Aggtegation of ctops showed
that an cash-cost basis benefit-cost tatio was the highest on cash tented Jard followed by
owacd land, crop-share rented Jand with input cost sharing and crop-share rented lard
without input cost sharing, However, on full cost basis, benefit-cost tatio appeated to be
the highest on owned land followed by cash rented land, crop-shate rented land
with input cost sharing and crop-shate rented land without input cost shating.

Resulis of Lau-Yotopoulos Profit Function Model

Regtassion tesults of Lau-Yotopoulos profit function model ate interpreted here
to test the following null hypotheses :
(1) Bqual selative efficiency of different farm size groups ; and

() Equal relative efficiency of different tenure groups of lands.

Equal Relative Efficiency of Diffezent Farm Size Groups

The two profit functions of the two farm size groups cither small and large o
madivm and large ot small and medium would be identical if both are equally technically
and/ar allocatively efficient. This would be reflected ir the coefficient of dummy varia-
e, The coefficient of the dummy vatiable differertiates the two groups of fatms aed the
test becomes that the coefficient of the dummy variable is not significantly different
fromzero, Thus, the null hypothesis for testing the equal relative efficiency of cither small
and large fatms ot medium and large fazms has been set up as follaws : '

Ha : 3L=0

Similatly, the null hypothesis for testing the equal relative efficiency between small and
medium farms was formulated as follows :

HO H BNI::.O

Fotm I and form IT of the profit function model provided results for testing the
abave twa null hyp9th:ses, tespectively. The estimates of the coefficients and other
related test statistics in telation to form I and form ITof the modelate given in Table 14.

~ The coefficient of the dummy variable for large farms (L) in relation to form1
of th profit fanction model for the comparison between either small and large fatms or
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medium and-latge farms tuens out negative (Table 14) andis statistically significant at
98.75 per cent confidence level g indicated by the one-tailed ‘t*test. This implies that the
profit function forlarge fatms has 2 lower intercept term, suggesting lower level of econg-
mic efficiency compared to small and medium farmns, However, with regard ta com-
parison between small and medium farms, the coefficient of the dummy variable for medium
faems (3M) in form IT of the profit function model is significantly positive at 99.97 per
cent confidence level, suggesting higher level of economic efficiency for medium farms
compated to small farms, Thus, the above analysis of the relative efficiency shows
that the medium farms achieved the highest efficiency followed by small farms and large

faoms. Hence, the null hypothesis of cqual relative efficiency of different farm-size
groups can be rejected!?,

The higher level of economic cfficiency on medium and small farms relative ta
large farms was attributed to higher adoption tate of high-yielding crop vatieties, self-
decision making by farm aperator and greater cate and attention paid by the peasant
family labour resulting from lesser dependence on hired labour, Timeliness of trans-
phatationfsowing, better cultivation practices through use of more human and ani-
mal labour and application of balanced fertilizer-mix of N,Pand K tended to uplift the
medium farms in achieving the highest level of economic efficiency™,

Equal Relative Efficiency of Different Tenuse Groups of Lands

The twa profit functions of the two tenure groups of lands githet crop-share ren-
ted and owned or cash rented and owred or crop-shate tented and cash rented would be
identical if both are equally efficient. ‘This would be reflected in the cocfficient of
dummy vatiable. The coefficient of the dummy vatiable differentiates the two tenute
groups of lards and the test becomes that the coefficient of the dummy vatiable is not sig-
nificantly different from zero. Thus the null hypothesis fot testing the equal elative

| efficiency of either crop-share rented and owned lands or cash sented and owned lands has
been set up as follows :

i

Ho : SOW:O

In the similar vein, w: have set up our null hypothesis for testing the equal relative
| efficiency between crop-shate rented and cash rented lands as follows

Ho : 3CR=0
Form Il and Form IV of the profit function model provided results for testing the

b abave two mull hypotheses, respectively, The estimates of the cocfficients and other selo-
| ted test statistics in relation to forms IIT and IV of the model ate presented in Table 15:
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The coefficient of the dummy vatiable for owned land (JOW) in relation to form
I of the profit function model for the compatison of relative productive efficiercy bet-
ween cither crop-share rented and owned lands or cash sented and owned lands
appeats to be positive (Table 15) and is statistically significant at 99.97 per cent confi-
dence level as suggested by the one-tailed ‘t* test . This indicates that the profit function
for awned land hasa higher interecpt term,suggesting higher level of productive efficiency
compaed to crop-share tented and cash rented lands. Similarly, with respect to compari-
son of relative efficiency between crop-shate tented and cash rented lands, the cocfficient
of the dummy vatiable for cash tented land (3CR) in form IV ofthe profit function s also
significantly positive, implying higher productive efficiency on cash rented land than on
crop-shate rented land, ‘Thus, the above analysis of the relative efficiency with respect
to temurial status of land reveals that the highest efficiency appeated to be achieved on
owned land, followed by cash rented land and crop-shate rented land, Therefore, the null
hypothesis of equal relative efficiency for different tenure groups of lands can be rejected’,

IV. SUMMARY AND POLICY IMPLICATIONS

Both pattial and functional analyses revealed that medium fatms achieved the
highest production efficiency followed by small farms and large farms, Thus, according
to the present study, urlike many other studies, the relationship between farm size and
efficiency is neither positive nos negative throughout. If one moves from small farms to
medium fatms, the relationship is positive ; and if one moves from medium fatms to large
farms, it is negative.

Production efficiency tended to be adversely affected by the mechanism of land
tenancy, Inter-rental system comparison tevealed that part-tenant farmers achicved
higher production efficiency on cash rented land than on crop-share rerted lard.  Inci-
dence of input cost sharing enhanced production performance on, crop-share rented land;
However, cash renting system appeated to be the better mechanism thar crop-share renting
system even with input cost shating,

"The direct policy implications of the poirtets in relation to size-cfficiency telation-
ships would be that land transfer from large farmers to small farmets might imptove agri-
cultural productivity for the economy. At the very least, the results indicate that policies
with respect to ceilings on land holdings and land redistribution can be guided not
only by equity considerati on, as there will be efficiency improvements also.

The policy implications emerging from the tenancy-efficiency relationships lead
to recommend that the mechanism of land tenancy should be abolished through a series of
land reform measures. If such major land reform measuses ate not feasible urder the
existing political ideology of the government, cash tenting tather than cropshate renting
should be encouraged through legal policy actiors, If crop-shate reating is rot
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slbolished, legal provisions are to be made for sharing variable inputs in proportion to the

1. Abthough the average size of holding per farm in Bangladesh is small (dightly reatet than 3 scres),
yetits disteibution is highty skewed. Slightly less than 10 pet centof all rural households own
almost 51 per cent of all cultivated lands, slightly more than 22 per cent of all rural
households own nearly 75 per cent of all cultivated lands. Most of the cultivable lands are not cul-
tivated by owners. Only 10.47 per ceat of all cultivablé lands are under owner cultivation with
mogily family labour. Major portion of land is cultivated by pure tenants (4.39 per cent), part-
tenants (38.48 per cent) and owners with mosty hired labous (43.48 per cent).  Around 23 per cent
of which is transacted vader crop-sharing arrangements, the principal form being half crop share
without shating of inputs (Bangladesh 1977). These size-tenurial features of Bangladesh
apticulture ate generally considered as hindrances to highet level of production efficiency (Alam
1974, pp. 15-36 ; Bangladesh 1973, pp. 5, 187 ; Khan 1972, pp. 52-53).

2. ‘This category of farmers neithet rent out not rent in any land. Therefore, degree of tenancy fo
wod farmen is 2o,

3, Square root method was found io he better and more efficient than simple curmulative method and
cube toot method,

4. Some studiesin Bangladesh (e.5., Jabbar 1977, Mandal 1986) used not-random samples, How-
ever, random samples ate preferred to non-random somples. Because, “a good samples one
from which generalizations to the population can be made ; 2 'bad sample is ane from which they
cannot be made, To gereralize from a sample to 2 population, weneed to be able to deduce from
any assumptions about the population whether the observed sample is within the range of sampling
variation that might occur for that population under the given method of sampling. Such dedu-
ctions can be made if and only if the laws of mathematical probability apply. The purpose of ran-
domness is to ensure that these laws do apply.” (Ostle and Mensing 1975, p, 51).

5. The farmula for propo:tional allocation is as follows :

= “_‘R'fL
Where, ny=Sample size in by, stratum
n = Sample size
Np =Total population in hy, stratum
N =Total population,

6. If the sample includes both owner and tenant farms, it may be dificult to discatangle the
impact of farm size from tenancy effects. Unfortunately, a numbet of field level studies conducted
inIndia{Nandal## ol 1985, 1982 ; Dutta 1982 ; Pandey and Satup 1981 ; Pal and Pal 1981;
Saropth 197 ; Singh 1975 ; Swini 1969 ; Sea 1957), Pskisen ( Khan and Maki 1979 ; Khan
1977 and hran (Soltani 1978) examined size-efficiency réhationships from the sample of both
owner and tenamt fxrms rather than the sample of owner farms alone. Hossain (1977) and
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Mandal (1986), in theie studies conducted in Bangladesh, tried o take off this deficieacy thiomgh
sclectinp the samtple of owner fams alone. However, the definition of owacs faem in Hossain's
study was. poited ous to be questionable because be included part-tenant farms with less than 25
pot cent seated land of cultivated holding in the samaple of owner farms (Mandal 1980, p. 22).

Saint (1969) ; Singh (1975) ; Dhawan and Bansal (1977) and many othet investigatoss applicd
Cobb-Douglas Production Function technique in studying size-efficiency selationships. However,
the whole approach of examining the allocative efficiency of farmets by using Cabb-Douglas pro-
duction function and judging it on the criterion of the equality of matginal value product
(at the geometric mean of input) to the matket pricc of inputs, which is televent for the ‘average
farms’ hasbeen questioned (Rudra 1973, pp. 107-112), It has been contended that “the equa-
lity of matket pticeto the matginal value product at average point directly implies that ene
section of the farmers is over-allocating the sesoutce cocerned and the remaining under-allocating
it. In other wotds, cvety individual farm is - by the assumption of the model itself-inefficient.”
(ibid, pp, 109-110). Moreover, Cobb-Dougles production function ignores the problem: of tech-
nical efficiency by ing that all the techniques of production (and, thereby, the isoquants )
ate identical actoss farms and as such cverybody has achieved perfect technical efficiency.
In other words, by implication, it assumes that thete are no differences in entreptenenrial ability,
managerial capacity and technical know-how among different farms as far as the use of tech-
nology is considered (Sampath 1979, p. 18). But, in practice, it is not so. Hence, the
estimates of production function approach to measuring effiiciency may contain simukangaus
equation bias ( also sce, Jabbar 19772, p. 21). Some hers (Law and Yotopoubos 1971 ;
Yotopoulos and Lau 1973 ; Sidhu 1974 ; Khan and Maki 1979 ; Dutta 1982) tried to remove the
above mentioned methodological flaws in mesuring efficiency by using a unit-output price (UOP)
profit function.

For details, see, Jabbar (19772) and Yotopoulos (1966). Some investigators used the capital stock
concept for thic estimation of service flows from the fixed capital items and found negative: cocff-
cieats and high standard errors. For a critical discussion on the reasons behind such upsa-
tisfactory tesults using the capital stock concept, sce, Yotopoulos (1967, pp. 483-485) and Giliches
{1960, pp. 1416-1427).

For a theoretical and empirical discussion on the relationship between technology, wage sate and
incidence of shate-cropping, see, Bardhan and Stinivasan (1971, pp. 48-64),

. Equal selative efficiency of different farm size groups was also rejected by Sen (1962, 1964, 1966) ;

Mazumdar (1963) ; Sen (1967) ; Lauand Yotopoulos (1971) ; Yotopoulos and Lau (1973) ;
Dhawan and Bansal (1977) ; Sampath (1979) ; Pandey and Sarup (1981) and Roy (1982). They all
reported higher efficiency of small farms selative to large faems, On- the contrary, Soltani
(1978) ; Khan and Maki (1979) and Naodal ¢f al, (1985) observed better peformance. of large
farms compated to small farms. However, Yotopoulos (1968) ; Sidhu (1974) ; Singh (1975)
and Nandat ez al, (1982) found evidences to accept cqual relative cficiency of different farm size

groups.

11, For empirical fesults and discussions sec, Bhuiyare (1986; pp, 106-107, 114-116, 128, 131, 134-135

162:466).
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12, This hypothesis has aiso been tefected by 2 number of other studies (Rai ¢/l 1981 ; Hossain
) 1980 ; Talukder 1980 ; Mandal 1979 ; Bell 1977 ; Jabbar 19772). All these studies have showa
negative effects of land tenancy on productive efficiency in the context of Bangladesh and Tndiag
agricatture. Pal and Pal (1981) in their West Bengal (India) study observed 2 positive impact of
teazncy oa paddy and other foodgrains but a negatve impact on wheat and jute: Ghose (1981)
in Burdwan district of West BengaMound higher productive efficiency on cash sented land than

oa crop-shate rented land,
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TANR1. PROPORTIONAL ALLOCATION OF SELECTED PUBE OW.
NER-OPERATORS INTO DIFFERENT FARM SIZE GROUPS

Pamsiz  Cultivated Total aumber Numbet of

holding of pute %total  sample pure 9 total
] (ha) ownet: population  owner- sample

. operators operatots

Small Below 0.75 207 50.5 51 505
Medium 0.75-2.00 150 366 kil 36.6.
Large Above 2.00 53 12.9 13 129
Allsize
groups 410 100.0 101 100.0

TABLE2. DISTRIBUTION OF SAMPLE FARMERS AND CULTIVATED
AREA, AVERAGE AND COEFFICIENT OF VARIATION OF

FARM SIZE
Size % 9 cultvated  Average fatm  Coefficient
groups farmers atea size (ha.) of vatiation
Small 50.5 184 0.38 438
Medium 366 4.1 1.23 294
Large 129 RS 3 4.7
All size groups  100.0 100.0 104 383
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TABLE 3. MALADJUSTMENT OF LAND OWNERSHIP WITH RESPECT
TO FAMILY SIZE AND MEMBERS IN PRODUCTIVE AGE

GROUP

Compatison ) % difference in
critetia -
(21d compated Family Members in produc- Owned
ta [st) size tive age-gtoup’ land
Small vs, Medium FA4.40% +56.0% 23T
Medium vs. Large C295% +48.TX 154.5%%
Small vs. Lacge NE R +132.0%%* LT3 PRx

a4 1559 years.

HE K ¥ indicate that ‘¢’ values estimated from separate vatiances significant at
least at 1, 5 and 10 percent level, tespectively,

TABLE 4. AVERAGE AND COEFFICIENT OF VARIATION OF YIELD
PER HECTARE OF SELECTED CROPS BY FARM $iZE

T. Aman Boto
Size groups Wheat
v HYV v HYV
Yicld per hectare (in quintals)
Small 235 284 240 392 9.
Medium 211 287 20 444 92
Large 188 264 180 354 143
All groups 201 219 21 384 9.8
Cocfficicnt of vasiation
Small 254 20.9 343 484 467
Medium 334 20 M35 36 524
Large 24.3 259 3.8 3.9 256
All groups 274 26.3 36.7 40.1 41.3
T, Aman means Transplanted Aman,
TV means Traditional Variety.

HYV means High Yielding Vatiety,
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S INIERRELAT{ONSHIP BETWEEN FARM SIZE AND CROP
YIELD IN TERMS OF INDICES

Yicld indices for the selected crops

T, Aman Boto
Wheat
v HYV v HYV
100 101.8 9.9 109.1 88.3 989

119.7 107.6 1333 110.7 63.7

173 108.7 1222 1254 64.3

PABLE 6. PER HECTARE AVERAGE YIELD OF SELECTED CROPSBY
TENURIAL STATUS OF LAND

Yield per hectare  in quintals)

P¥eourial status of land T. Aman Boro
‘ Wheat
v HYV TV HYV
ed (a) 213 265 217 %0 1LY

weated with cost shared () 200 228 158 325 98
reated without cost shared (¢) 9.9 2.1 NA NA NA
sh reazed (d) N4 202 NA NA 0 NA
AN renced (b, ¢ & d) 94 25 158 25 98
aed and all rented (3, b,c & d) 203 250 183 363 110 -

means Not Available.
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TABLE 7. INTERRELATIONSHIP BETWEEN TENURIAL STATUS OF
LAND AND CROP YIELD IN TERMS OF INDICES

Yield indices for the irdicated crops

Compatison ctiterion T, Aman Borc
Wheat
v HYV TV HYV
Owned with Shate rented
with cost shared=100 106.5 1162 1373 1200 1214
Owned with Share rented
without cost shated=100 215.1 119.9: NA NA NA

Owned with Cash rented=100  104.4 131.2 NA NA NA
Owned with All rented=100 109.8 178 1373 120.0 1214
Shate rented with cost shared with

Share rented without 202.0 103.2 NA NA NA
cost shared=100

Share rented with cost shared
with Cash» rented=:100 98.0 112.9 NA NA NA

Shate tented without cost shared
with Cash rented=100 48.5 109.4 NA NA NA
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& AVERAGE PRODUCTIVITY PER HECTARE BY FARM SIZE
FOR THE SELECTED CROPS

T‘ Aman

v

Wheat

All
Crops

13766
13539
11720
12437

12239
12218

9499
10719

10626
10931
6895
8948

10769
11016
6876
9000

4626
4363
1484
2830

4281
4325
1170
2694

Gross ouput in taka

Gross margin in taka

Net retutn in taka'

Net teturn in taka”

Net retun in taka

5450

5493
711
769

Gross output over matetial costin take

3784
3504
5941

N

2970
3149
4741
32718

3245
3565
5045
3611

—1442
=2155
~1109
—1655

—1096
—1253

—1004

14360
15076
13798
14298

12434
13367
10822
12092

10740
11700
8235

10068

10904
11813

8280
10165

897

5316
2486
3967

4836
5401
2420
4035

a. Cash cost basis ; b. Pull cost taking rental value of land ! c. Full cost tal‘iing
intezest on land value,
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TABLE 9. INTERRELATIONSHIP BETWEEN FARM SIZE AND PRODUCTIVITY FOR THE
- AGGREGATE OF SELECTED CROPS
Comparison Grass Gross output Gross Net Net Net
output over material margin® return® ruern® return?
cost
Small with 95.2 93.0 91.8 92.3 91.4 89.5
Medium==100 0.227) (0.050) (0.017) (0.015) (0.018) (0.001)
Small with 104.1 114.9 130.4 131.7 196.9 199.8
Large=100 0.251) (0.043) (0.028) (0.039) (0.006) (0.004)
Medium with 109.3 123.5 142.1 142.7 215.7 223.2
Large==100 (0.103) (0.054) (0.036) (0.015) (0.012) (0.014)
a. Return over variable cost.
b. Cash cost bosis.
c. Full cost basis (taking rental value of land).
d. Full cost basis (taking interest on land value)
Figures in parentheses represent level of significance of the estimated ‘t” values for index==100

Note :

under one-tail probability test.
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TABLE 11. INTERRELATIONSHIP BETWEEN TENURIAL STATUS OF LAND AND PRODUCTIVITY

Comparison criterion

Indices in relation to indicated measures of proauctive efficiency

Gross

Gross output Gross - Net Net Net
output aver material margin® return® return® return®
- cost —_—

Owned with 117.9 119.3 119.4 120.0 230.4 183:1
Share rented with cost shared=100 (0.091) (0.100) (0.082) (0.101) (0.005) (0.003)
Owned with 147.5 153.5 164.7 168.2 NA 2157.4
Shage rented without cost shared=100 (0.019) €0.032) €0.017) €0.002) (0.001)
Owned with 114.2 113.7 110.4 110.3 125.2 155.3
Onuw.w rented =100 (0.104) (0.102) (0.154) (0.267) (0.052) (0.012)
Ownped with 118.9 120.3 120.4 121.1 228.2 190.2
All rented =100 (0.051) (0.053) (0.044) (0.050)  (0.CO1) (0.005)
Share rented with cost shared with 125.1 128.7 137.9 140.1 NA 1177.9
Share rented without cost shared=100 (0.010) (0.022) ©0017) (0.€03) (0.€07)
Share rented with cost shared with 96.9 95.4 92.4 91.9 54.3 84.4
Cash rented—100 (0.492) (0.567) (0.101) €0 .1€0) (0.011) €0.€C8)
Share rented without cost shared With 77.4 74.3 67.0 65.6 NA - 12
Cash rented==100 (0.007) (0.002) (0.005) (0.001) (06.023)

NA means Not Applicable, '

a. Retutn over variable cost.

b. Gash cost basis.

c. Full cost basis (taking rental value of land).

d. Full cost basis (taking interest on land value).

Note : Bracketed figures are levels of significance of the estimatted “t> values for index=100 undet one-tail

probability test.
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TABLE 12. EFFECT OF FARM SIZE ON BENEFIT-COST RATIO FOR
THE SELECTED CROPS

Benefit-cost ratio

Size groups
Cash cost Full cost Full cast
basis basis' basis?
T, Aman (TV)
Small 4.60 151 1.45
Medium 537 147 1.47
Latge 242 114 1.1
All groups 3.62 1.29 1.28
T. Aman (HYV)
Small 537 1.81 175
Medium 4.92 1.77 1.76
Large 339 1.54 1.50
All groups 435 1.69 1.67
Boto (TNV)
Small : 32 145 1.55
Medium 2.78 1.18 127
. Lage 229 1.03 1.08
All groups 27 1.24 1.32
* Bore (HYV)
Small 243 1.26 1.41
Medium 289 1.60 1.66
Large - 1.70 0.9 1.06
Al groups 2.06 117 1.26
1 What
f  Small 247 0.79 0.83
Medium 285 0.72 081
Large 288 0.87 1.01
All groups 2.67 0.78 0.85
. All ctops
Small 4.15 1.51 1.51
Medium 4.62 1.54 1.56
Large 2.50 122 1.21

Al groups 346 138 139

1. Based on rental value of land,
2. Based on interest on land value,
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TABLE 13, EFFECT OF TENURIAL STATUS OF LAND ON BENEFIT-
COST RATIO FOR THE SELECTED CROPS

Benefit-cost ratio

Tenurial status of land Cash cost Pull cost Full cost
basis asis' basis?
, T. Aman (TV)
Owned (3) 422 1.30 1.32
Shate tented with cost shared (b) 4.80 1.22 1.30
Share rented without cost shared (c) 2.08 0.70 0.72
Cash tented (d) 520 1.34 128
All rented (b, ¢ & d) 4.63 1.20 1.26
Owned and all tented (3, b, ¢ & Dd) 4.38 1.25 1.25
T. Aman (HYV)

Owned (a) 5.61 S 170 11
Shate rented with cost shared (b) 5.63 1.46 1.46
Shate tented without cost shated (c) a1 1.38 1.40
Cash rented (d) 374 1.28 1.26
All rented (b, ¢ & d) 523 143 143
Owned and all rented (3, b, ¢ & d) 5.48 1.60 1.60

Boro (TV) ‘
Owned (a) 37 119 132
Shae rented with cost shated (b) 2.64 0.90 0.99
Owned and rented (a & b) 2.93 1.03 1.14

Boro (HYV)
Owned (a) ‘ 234 1.1 124
Share rented with cost shated (b) 2.00 0.91 1.02
Owned and rented (2 & b) 221 1.03 115

Wheat
Owned (a) 4.08 0.84 0.95
Shae rented with cost shared (b 2.55 0.71 0.75
Owned and rented (a & b) 334 0.78 0.86
All crops

Owned (a) 4.13 1.36 141
Shate rented with cost shated (b) 3.91 1.16 1.23
Share rented without cost shared (c) 298 0.9 1.02
Cash rented (d) 4.64 132 127
All rented (b, ¢ & d) 3.90 117 1.2
Owned and all rented (3, b, ¢ & d) 4.03 1.27 1.33

1. Based on rental value of lard.
2. Based on interest on land value,
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TAZLE 15. REGRESSION RESULTS OF PROFIT FUNCTION FOR COMPARISON OF RELATIVE
EFFICENCY IN DIFFERENT TENURE GROUPS OF LAND

Comparison Number of

base observations A SOW SCR o 63 R2 F F0.01

Form X I, : SOW=0 ; H, : 3OW <O)

Share rented 190 4.28345 0.18670** -0.03621 ‘0.18207 0.627 157.17 6.63

and owned (0.00485) (0.00085) (0.02078) (1,86)

Cash rented 120 5.88342 0.11247%* -0.04681 0.20411 0.729 117.01 6.86

and owned (0.00391) (0.00021) (0.01992) 1,116)
Form II (Hg : 8CR=0 ; H, : sSCR>O0)

Share rented and 110 6.64128 0.14773**  _0.02998 0.19572 0.706 128.47 6.90

Cash rented (0.00245) (0.00043) (0.02451) (1,106)

Figures in brackets under the estimates of coefficients indicate standard errors of estimates while those under
F0.01 indicate the degrees of freedom for the numsrator and denominator, respectively.

* * indicate ‘t” value significant at least at 99.97 percent confidence level.
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