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A ScmtScal Note on t h e  So-Called 'Technical Relations1 in  Agriculture 

1 . Tile Theme: 

!.hen certain notions in economics ge t  sanctified by repeated 

u s q e  scepticism about h i r  general v a l i d i t y  a s  well as applicability 

i n  par t icu lar  cases ge ts  thwart&: professional pract i t ioners  and the follow- 

e r s ,  gaining rapidly i n  numbzr, understand what it all means and communicate 

i n  an exclusive parlance accepted without questioning. Often some notions, 

con~eived  of as an in t eg ra l  part  of a comprehensi,ve rigor& theoret ical  

s t ruc ture  are divested of th&r original. context, p d .  t o  empirical t e s t s  i n  

i so la t ion  and, endowed ~arith a n  interpretat ion that had va l id i ty  only in the 

original theoret ical  f =me. 

One such notion which due -to i t s  apparent . b o r e t i c a l  v e r s a t i l i t y  

c a t ?  e m p i r i d  content has gained much favour with research scholars in  

?xl turu l  Economics i s  t h a t  of the production . f~mction,  as an econonistql "- 

-tool f o r  smmr i s ing  technolot$ml S l o r t i o n  and deriving I technical rela- 

%ions1 with important econqixic-theore%ic kq>lir:~tions. The uses tha t  the 

function hss been put t o  are many. At the macro level, t o  t e a t  for ' the &st- 

ence of  swplus labour by comparing tho nc?.rginal value product of labour e s t l -  

nttted from a f i t t e d  aggregate function t o  the  prevailing wage rate; t o  test 

-the hypothesis of r a t iona l  resomce al locat ion a-t the farm level by tes t ing  

f o r  the  equality of ' tho estimated marginal value product of the M e  i q ~ t t  

il.1 di f ferent  uses and the equality among the  ra t ios  of marginal value p roe~c .~ , s  

.of dLffcrent inputs  t o  their r s . q e d t i ~ e " ~ r i c e s ;  t o  r e l a t e  productivit ics of 

f ac to r s  t o  the s ize  of holding etc .  In t h i s  note w e  wish t o  raise son3 



simple q,ues.t;ionu - some of then o l d .  but which nevertheless appeared to 

ha-~e been ignored mu hence 'uwr A-epet2.i;ior~ - concerning l%e .use of the 

production function t o  cJ.sscribe technical rolntions and t o  derive economic 

theoretical propositions ther&mn. Wc have focused attent ion particuZarL~ 

on the issue of ( ~ C ~ L W S  to a factor' and 'retwms to scale' that have fie- 

quently appeared in a nuqber of empirical s.tudies on Indian agriculture and 

h v e  provided t h e  basis for infarring theoretical conclusions . 

2. Froduction f a c t i o n  and i t 3  different ccxmotations: 

Production functior .  as a tool f o r  depicting poss ibi l i t ies  of 

tmnsfoming inputs into outputs bas, in fa&, three d i s t inc t  com-tationi, 

Firs.!; it could be v iwcd  ns a set of techniwl. processes - a 'book off b l w  

printst - which the e~ sting s t a t e  of eqineering ur,d technical knowledge 

offers as feasible. As such theso are pl~ysico-tocimical. relaticns and to 

t,he &ent at;attxl  i r ;  physical wits of various inputs a d  proclucts are . 
independent of valuation. Seco~~ly, Lvhere are sat;ati stically fitted pmd~ciio~~ 

functions, wkic$,adopli.ng co-;.L-~~ s+&tiaJ;icul procedures, estimate t lm r&- 

-!;ion between inputs and outputs terns of same formally defined ration, 

' cornonly in %lo form of c: cmtinuous function. T.hc relat ion gives ,an idea 

about the statistical association that ray -be hf error? to underlie a sot .>f 

empiricnl obsenrntions on izputs and outputs . 
The praduction function in econoinic +%hsorj should be stric31y 

speaki-v disthquishcd from bo t i l  ' 2 1 ~  above notions. ;!s an economic con:q.:r 

It is a logical cons.t;rLzc-L giv13.g 3hhe rraximan oatput Y, which car! be pmduccf. 

by a .given set of i-nputs (7 ,t, - ..%); t>is catalogue of pos s i b i l i t i o s  



defined b : r Y = $ ( ~ ,  ,X  , . X )  i s  d e f i n ~ d  ovor the region f o r  which 70 a n 

cnd 0; - j .  i ~ u  i ii b L p& A ~ l i  i o l r i r  L i i a  ~ ~ i t h  respect  t o  an in?ut i, i s  

nonnegativk ( i .  e. 3 0 ). , These a r e  donsidered t o  be given independently 
I 

of p r i ce s  and cons t i tu te  only the  e f ? i c i en t l  ccrnbiimtions (i . e m  only those 

combinations appear on the proc!uction funct ion which, t o  the same 

outpu-t , involve no more of any one input l..~itimut using less  of my other(  s ) 

wilen cboP3red t o  .!,he r co t  of t he  combir~.Lions. ) Ideal!-y speaking, ,120 t h e  

engineering blurpr in t  s, t l ~ c a z  -too ' nus:t bo defined w i t b u t  p r i o r  laowledge of 

_:r.rices. IJmever;'in so far  as inpuf,s and/or catputs are value aggregates a d  
J 

n o t  expressed i n  CYecl?niml un i t s ,  t h a  funct ion ceases t o  have .that indepen- 

dence of p r ices .  &so, w1xii.c the  engineering processes give a lista of 

:'.ii-o~~t s arid outputs,  tho cconomic p~oduc t ion  f'unr,t,io~? i n  i t s  a g g r e e t e  form, 
J 

.s usc-tl especially i n  %he macro theories of g r o ~ t h  mci f is t , r ibutim, 'at t~rf i~tz 

.to' red.-lco a l l  in?ut roqidrerilenca t o  1 prim:,ryl factors,  comnorly '1a.bow" 2:d 

m i l  . T!lis reduced rcm of .the grduction functj-on ?-clo.Les not outp'3:t, 

<!ircctly -I. - She ' p r k ~ r y  faz-tors' : :limimting the intermediate inputs  i~ Y:!.G 

,;roccss. !.hen ' c ap i t a lT  aplxnrs -thus a s  one o:C the Iprimary' f i c t o r ,  it i n  

staiec? i n  t c ~ n s  of value o.rd -t.'rtis, as l:~c o h a n  seo, miscs ccrkxin severe 

prcl3lcns f o r  the r,l::.rgiml p'-roCL~.ctj::$t;y e:qlzx +,ion of distx-ib~ftion. KL so 

.g. .the xcsrginal produc5 of tcny sirLgle in7u t  rntl.s+, be nonncgst,ivc and Goc7:iric 

iait.11 increasing ~ , ~ s e  of  the input .  ( ~ l s o  t h e  3ccoml oxYior crqss  p a r t i a l  d e r + -  

T - R ~ ~ V O S  must, bo 20 s i t i v z  , i . e . -the mLrgiw3- prm&uc+, of m input ';2uct be 

higher f o r  hig1;ller levels of otlier b-$ui;s 1. 



As dis t inct  from 5he &.a"vis!;ical production function, the oconimic 

production frzqction givos a- cJ;, 0: cx aC.- u;. altqnativos from !&rich the -- 
' 5 '  ,' 

produccr chocsc's t h e  optimus 'technique, us' objoctiyc function aw$ 
the prices of inputs and outputs. The s t a k ~ s t i c a l  pmcuction fwct ion,  on 

the otEcx kmd, is based in ;311 & observations, i .e. an ..chosqn. toehniquos 
. . . ,. 

alrciidy ih pmctico. They sxo not .based, k b l t  is,, &.tha;r on qerimenw 

data or on randoElly gu;cratpd data .  .??E prnrhlmt lfcchiques in we are 

timhsijlvcs resu$ts of pmductica dccisicins. W s  is inpertant fc bo born@ 

ir! 'trind. -Further tho ~ t 2 . b i s t i c a l  p-oiiuckion function fittcd to such o b s w a  - 

%ions 53 different from t h o  ccono;oic psoduc-kian function in another important . . 
.ray. I+, ls &sad o n o c r t a i n  l a v o r a g c ~ ~ r c ~ t i a n  b~tvcqn input mid output, the 
. . 

. . 

cztimatos the produdion hmction' , is obtnikcd- by thc 'proecduro of 1 1  ee:h squerc s 

.... 
 US. the statistical function d w s  not g ~ < c  .the sct  of t l ~ c  'nost-dficimt'i 

tccli,iqueo a4 docs tkc  't.hcorotical production f&tion. In f i t t k g  thu 

fzric-Lion st.-~.tistic,nlly, it i s  pre*uncl that ocr- lkn variations &I outp-b occur 
. . 

technical rolatims a rc  eoduscd ss that  s&mckime the economic prod~:ctian 

f'wction &!a-bed j_n tombs of ir;!p.r:s, sono of. w k i c h  are value-aggrcgatno , is 

t rsetcd as tllough it oonst~:.utoil purely , p i ~ y i i a l  relat ics $ of an' mginecr3g 
\ 

sor t ,  although no cnginocring aossibwtics as axe dc,idcGd by.the econoric 

?unction, - c , i .  cf continuous jnputs&stitut+?n, :nuy realistically obtzio; 
I 

Thc, &ati'sticnllY f it-ted. function is s o r n ~ t i & ~  btOrpr&ted a9 ' t imugh it wcxe 
. . 

, . .  

?fie theoretical functibn and ccrtain progsrtios' . . *st 



ascribcd to the former although it nay bc evidont that the assumptions 

under.which.the theorctical relations are  o b b i n c d  arc violated in thc 

obsorvod s i t w t i o n .  This quc:&tionable tpr-~crsing f r o m  one n o t i o n  t o  ano- 

t h e r  crates mny nnomlies in m ' o  t k a  3 i  s building,  -testing and in tc rpre t inz  

t h e  results. !Je shall he conccrnod bore 1.riti1 a fcw s%h cases pc rh in ing  

-i;o re-turns to a fac tor '  'and rekurns .to scaloi interprated a 3 1-techriical 

rclationsf &d c o r t a h  ocorlomic t h e o r c t i c a l  r o d - t s  basad upon their we in 

agricultural studies. 

3 . Ectum to scale1 : d ive r se  u a e s o f  thc term. 

Tic .Lcm ' returns to scale' i tsclf  is uscd , w i t h  diverse nea.ningo. , 

1 t wa s originally conccptualiscd (pal-ticularly in t h o  dir?ini sl.Ling return s1 

~ 'crm)  in the context of an expansion in output  calling upon the uso of 

I : i c raus iq  dcses o f  veriable factors applicd to e f i x 4  factor. it 5~:~s 

-:~reswncd that changes in costs could be coacei3r:-:d as ftz~ctionally rclatc< 

. l o  chnpcs  in tile scale of output, In this C O M ~ C X ~ ~  s i c r m s i ~ g  r e t u n s  was ' 

taken t o '  be synofiynlous wikll u c c r a a s i n ~  avzrage c c s t s  cn?. diminishing rctlrmz 

wi th  increasing avcmgc cou.ts. Tr?e lavs cf ri:t~rns th~ts  conccj.vod provid::ci 

-;;?LC basis f o r  -t-rlc supply cuvc of inc1ividm.l comodi:&ies and for t h o  dzuivr:F, 

demand c~u-vo for fa&rs' of nroduction. This  ccnctruction oZ -tllc srqp3;r' 

c,uwc formed . ar- important p a r t  of -the :;ml'l.itional c:cpla-nation of val~~c n:id 

d io i r i bu t i on .  There is another, more specific, sw;sc in which thd concep% 

I rc-t~m-s to scale' is used; viz., t o  c h r c ~ c t ~ e r i n e  t h e  cxten-t of changes i?. 

o u t p t  fo l lowing upon a proportioacl expansion of all inpu t s .  ' Cons-hr,t 
\ 

re.tums .to scale o b k i n  when expanrrion in O L ? I ; ~ U ~  OCCUTS by a propoTtiorlaLi-';y 

f';:.ctor oq~dvclcnt  t o  the scalar ,  change in thc vector of i r ;p t s  (in other 



with an 
v~orda Jequ.1 proportionate chngo in all. inpu-ks ). When the chongc in owbpu-k 

fol lowing upoxl a uiilfom;l p i - o ~ o ~ ~ i i  clmngc in inputs is ,less than (or; 

:nore than) proporbiomto, it is dccrw.sing (incrsising ) returns t o  scale, 

This qotion has b w n  brought into discussions of technological economies 

of scale. Thirdly, in some recent, d i  ocus sions on Indian Ag15 cd turc ,  returns 

.to scalc has been uscd in tho context of clwrgcs in productjsvity of indivdual 

t e inputs  ( p a r t i c u k r l y ,  larid) $,it11 chnngcs d c n l o  of production, t h e  lottkq 

asmlly deno t~d  by thc e i  zo of l~o ld ing  . From %ha point  of vim of thsorJr: this 

~.,ari;icELar use of tllc tzm is ntllL:r loosc . ;:!e shall L ~ k c  up these in sekfue. 

... .:,. 1.  R,3-C,uslzs to a vzY-iab1.o factor 

re-turns tc scale was t r ad l t io :~ : ly  ~ s s o c i a t ~ d  w i t h  -bhc cnce cf the applica? 

t ior :  of. a vr..rlablc fa.c-tcr tao cr?o-l;hcr ( o r  n aet of) ccnstznt fector(s) h&& 

a.,L a fixed l i ~ r s l .  'jkc notion o ~ i g i n ~ t c d  i n  tire classical caso of dklini- 

sl.Ang rct--?m.s in c d t i v a t i o n  v'rzcr:-:, c s outpxt IJF.:.~ incroa scd through cuten- 

~ i v c  cu l t iva t ion  (by novis 2.g on to i n f e r i o r  qmlitfco of land1 ) o r  t h r o ~ k  

i i l tcrlnivo ciiltit~ation (by applyin!; lcrgcr do s:s of invc  stmon t , ' labour ed 
I 

m-pital' , t o  *,ha s.z..mc piocc of lawJ), thc r&%m-s to the  successive d t s  

!::f invcstmo~$ rcas prcs'd!i!:,oci. .t,c dcclino. W o  classic C E L S ~  was h f o k d  ~ 
r a i n t i o n  t c  t h o  t ; l - t~u ry  of dia.tribi:~ticri, t o  q i n i n  rents where Ilc~ncl~ wae 

. . 
%ak CII as f jx~d' f o r  tas ::cr;t;:rc coiwmi t-y . .7ho r c l c v a ~ t  y reducing -fit 

vas not thc i . ~ d i v i u ~ m l  produccr but the conununity r.t L-~rgc. I;L!~ as a 

nor,-rq3roducL't;1.~ c s s e t  wa s coi~sidorcd physically li7.utod Lo ~ I I C  ovaila- 

2 
b l ~  lmd-mss ot?Lho comxmity . 



@ncrczliz;atJon in tams of .dirxi..xiS)7in~ retms to s factor! 

5.- thc subsequcn t supply an6 demand thoorico of v&~c and d i s t r i -  

lmtion t h i s  notion howcvor w2-s gen:?mlisocl to a U  m sos of production (in- 

cluding indwtry ) a l l  mi ts of proc?-uction ( i n c l u h g  tho inciividual pm- 

ducor ) and to r t lZ  factors of production. 'The notion of rclntivo s ~ q r c i t y  

r3.nrl. hcncc f ixi ty  in tho scnac of availabil i ty in givcnt arnouats of Eaci;oTs , 
wns nado 2pplicabJ-c to lcctpi?z.L1 ns w c u  as land.  The laws of iricrcasing 

zr1d diminishing rctuna (in otl lsr  woi~Is, dccrasi-AX 2nd -i_l~croas-jr_s costs) 

proviclcd tho basis for t l x  supply curvc. F ~ ~ h e r ,  a gmbmlisccl theory of 

f actor-substitution we s buil?; rn i.ihorcb;r f nctor*roporbions respo~dcd 'a 

iac.tor prices a sup,p1y a i ~ d  i ~ c i i ~ l ~ d  l?<:r,cd thcor;;r (z disLributicn ttas cox- 

- 
TIls i d e a  cf substi t~rt ion and oE di;~lisll;in(; rcturnr, to z k c t o r t -  

e' 

was cdcndcd cllso i r ~  anotl~cr dirac-tion. T3c;. w-rLi.:!r ozsc of d i x h i s l i d n ~  

ro-l;urno occurred in tllc c l c e  of a~:-icultura, whm, a s  a rcsul-t; of incrcaY.r;..: 

popula. t i~n,  cultivaticr- wn s &,md cd and. therof ori. -?.he d i r i n i  shhg returns !:.:) 

-khc variable Sactor rma c l a ~ r l y  due to. b c r c ~ - ~ o c  in ot~tput,, i n  'rcsponoc ~zc+ 

so much .to ckznFc in prices as in 2opuhi;ion. Tha C!cory of fcctor-prcpy- 

I ciono, on sU133titutio11 of or.\> i'actcr f o r  rn-o-thcr , wzs ex'ccnc?ocl t ; ~  .jl!.3 

c2so of conshnt  output ; who~wcr  n S'c.ctcr, a y  can',tnl , wt: s r:xal.iod n1m.c 

5.n.Lcnsively to laboxr thin baforo, ma in tx - ind~  .tho S':EIC ou-L?ut 1~-#2 (i . C. 

along the mmc isoqwnt 1 it t.ra0 b c 3 i ~ v ~ d  .%l,?-t tl1c . r :> t~~n  .kc tho i'achr 

1 caui-kiL1 (or ,  tho m;lrghal pruduc-kivi-by af ~ : p i k . L  1 ?,~orollld 2 o ~ l i c  :. . 'Yl~.-t 

is, thr; c n r l i z r  theory of r ~ $ ~ s .  to 8 c c . l ~  ;g:n :IC:: g c ~ s ~ l i a z d  i:: :ems c ':' 

r c t  urns to a factor vzryin:; ::ith changes i~ factor-F ro;,orkio;; s'. "2111s -Lhc 



duo to -i;hc additionai w?l;:;ls of tilo fr7-c'i,c'-r d;;cl inc~ whilc; in khc lattdr, i.t 

appcarcd i ~ z  the f o z l  nl: ii:-zrc,aing m r e n c l  rate of 3~zbsti.Luticr9, i .2. , in- 
crc::singly ~ o r c  xy1i.t~ of th.2 .fr.c-br would ba rcqulirz6 t.a w.intain t5c s,?;:!~ 

1 cvcl sf output  n z  oric fnstcr. i u  pru~r~::.r,si-czly substi-L-il-tuG. for +ihs otlzor, 

Tba r;c)-tio:z of :.icrgi:;al prc?ductivity apr>*.rs a-t bc t l z   ti^ r.rsra l:.rd 

.&o '-.- .;.t.SrgimI v21.11~ p!..cd:~c%, <to2 O - J T ~ Q ~  t!lc ci:n 5ribll;t;ic t o  ou- t~ut  of thc 

i t .  t:w la.t.i;or, 2p.ctor. ao w::ll .n a g~od.~,lc?-'i prices n r a  h k c n  provigisia.lly 

1 - . 
L,.I~I; o r . 1 5 2 ~  a. nw.~bcr SS logica1 :I??< sth,.r diCficultizs, :,1Lhough oP soa 

.I;llc following. 



Eeturns t o  a variablc f a c t o r :  i s  it n tcciu7ical r e l a t i on?  

Tl~c notion cf returns t o  a variable f zc to r  5.2 somctimcs talked cf 

i n  E? purely technical  and. pl?ysial sclisc i. o .  indcpcndcnt of vnluction, 

i n  c r ig id  sc t t i n g  c f  a s i ~ ~ l u l c ? t d  cxpcrimcnC. The underlying ccmoptir\n 

suggcstcd nppcars t o  bc -tint of an Anginccrifig onc . A 7rc.riable input ,  

.homcgcncous i n  q m l i t y ,  is alrpli2d s u c c ~ s s i v c l y  in un i fom doses t o  an 

i n p u t  o r  a s c t  of inpu ts  hcld a t  n f i x c d  l ~ v c l  t o  produce a s ing l e  output 

( o r  a bundlu of outputs of f i x c d  composition 1, again unif o m  in quality. 

It i s  prcswncd that as the doScsf of t h c  v a r k t b l c  input  i nc rmsc ,  sccnsr 

o r  l a t o r ,  thc c iddi t iona l  product dud t o  tha add&iom-1 dose doclines, 

yielding t h o  nogativcly iEclincd . m r g i n ~ l  productivity schcdulc. This 

conception i d x l l y  spal;ir.g, i s  f r co  of vnlration, bcsccl c3 it is C.C ,,7~r01y 

phys ica l  mngnitudcs. TIC m7rgixd produchivity sclicclulc i o  impl ic iUy uszd 
I I 

as such n pure1.y tcci~nic ,? l  r s l a t i on  cvcn whm t,lio v a r i a b l e  input  /fixed 

factor /  output i s  n ,value-sun of  hcterogoiicous c l ~ n c ~ ~ ~ s .  T1xi.s rctiscs 

of rcsourcc  u t i l i s n t i o n .  

Quitc of ton ,  excqt;  undor I-ligkily a r t i f ' i c i ~ l  condi-ticns of sir?ulo t c d  

sxp erimsr-ts th~sc ccndi-Lions d ~ f j - n i n e  .Lh2 mclrgllnnl productivity cf a f c..ctor 

m y  n o t  bc sntisf i c d  ~y .p i r i c a l l y .  It 1,k~jr  no c bc t ,oc!mclogimlly poss ible  

t o  i so la tc  cmc inpvt  and combine increasing ,~.nounts o f  it with othcrs  

2% n fixcd l,-rvol, to prcilucc the sane t.ypi. of output. liorcov\:r oucll 

c~;i-ztinuous va r i a t i ons  of an i s o l ~ t c d  inpu t  ~ k ~ y  pot bc t c d k ' l o l o g i d ~ y  

pcrr3issiblc : t h e  extranc cxq~lplo i s  that of f ixcd propoi-tions, where ';hc 

n2rgiml product' of an  Fncrcmcnhl unit of nl?y s ing le  i i i ~ u t  ,could be zcrc. 



In f a c t  3uch A i  increxc:~k.l dooc of %hc inp.1-t .-zy ,-ltcr t hc  n?.twc of 

the product o r  Ccstroy Lhc entire prcduct 2 s  m.y Znppcn in certain chemic:?--7.' 

prcccsscs. :he cccnomi,stol wcy of  t c l lk in .~  eccr !~r i t  cf ' t h i s  1x1s bccn to 

visuczlisz substi-tutioji, ncf aliloilg 5njpul;r: ir.. lr.llc W.xe ~ ~ ~ C O G S ,  but t o  con- 

ccptualisc s rm.lb'cr of 1 c~tivi-kLcsf produc:ini~ the  nno prodcct (with fixed 

ir.put proportions ) and Yr,m t o  po stulc. to c.crt;nin condition t; l2cc ndditivjl t y 

z;x!ng prr\cciscs to incliroct;.?.y gc:15.rc-tc pc s s i b i . l i t i , d s -  Cor input. subst i t~ t t icn  . 
If a s u f i " i c ' i ~ t ~ y  1cry;'o r.w:bc=- of such, :.ci;?,rî Lrizs .is prcs~pos . ;d  wi.211 

ad(X?;ivit y pro? crty , it is pri.su:~::d, by npprcrprk~t: c.>mbkl?,r:i;i.cn ~f ocsi- 

viLiaS nfbrginzl pro&;:lc-:nt c o ~ f L ~  bc i d m t i l t ' i d .  ((at I>?st in a!: ?Lypmxr~.lc.te 

s c n  sc witenin. lir.xit-s ). fhcsc ~-o.!:mi-~p';icna Iz~tacrcr CTC. tllc .oconoi!ist s f .  dmicc 



spades, hd.d ~0nsthnt. &i tllc .oth~r h r l d  if' arJi'U - is to,bo tr=tLd 

t o m o  of value, the mma n~;omt of ~np l k -1  (possibb- now ~ I ~ S ~ O T T ~ ,  d into 

i n fo r io r  spndas.) m~1s-l; bc spr,?iui over all the? diggers, including tho  acldi- 

t ional  one. Z l i  o m i  acd bllo q1~2 h i o n  : hew 602s ono 'czocortnin tho c q u ~ E t y  
J 

-- 
co~x?oCity, t!w T C ~ U C  of Q c ~ , ~ i i ; ? l ~ ~ o ~ -  r ~ o ~ A d  w.iijr ~F~I~-UI a ~ 1 ~ 3 0  b t h o  ~a:;;:: 

(or p r o f i t  ) m-to if -+hc pupa GQ of c ~ r ~ ~ ? . r ~ ~ c t & i ~  the ~z:,T$wL prCducZ;iri ty 

1.1; 5 s 1.10% our . p q ~ o . 3 0  licro t.0 ci:% :.:r in% co~%rovorsi ~o 6~l ic , :~ l i r ,g  ' t l ~ i : :  

? l ~ o r ? r  of diltl5bu?,ig1i. Slsfficu 5.i. to point orb i,l~.t tlls v:.\riopa &f&rts 
. . 

by. oconorlic %hso& s t s  kc; conc.';rL~C l; a c:nsia+,c.y,t; ;is..;cri: 4~ m ~ y i t ~ l  i,1l6..o;?o:l- 
. . 

,d cnkl y 0:; c l i  t i;fib->.Lion to. gel; sr-;;;\~ -';he r , q d a i $ o  t no mnlly o l ~ p d ,  t da-:.l:G, 
. . 

cu rvo  for fqc to ro .  of prbduction , p!.d;icuLnTly capik:J (h sd 12n ,+hr: dirA- 

ni dibg nt-~rgi~li~l pro dllcl;tvit-$ a ~ m m t  ) >r~.~~,$lt t . ~  -kk,.: f o r c  ;?,. rlu~bcr of' 

' 3 inksma.  contradictions il;kt I . L ~ , ~ c -  m c c  o s a f ~ . i ~ > ~  c~s:.~~:~r.px~, +kt. . h o r y .  . 
c .  ;,hFt is of k i n ~ d i ~  -.,to r<L:yran co c ~ n  6-.i zc&:.icn cc:ic~l';i<-~il;~ ?,i~e. s+;.!.- 

I . .) tjisticnlly f i t t c c ? .  . end . tlu ccononic prduc.tior. I".air,+,ion Fa t;zc corqx~e.i;-~.bl~~ 
b . . 

of vnbidity dnd nd~ : : f . t ! Ino~s  ~f t 135ir.g t!~? hypotthc~c~ ~ f '  ~ ~ O M . ~ L T , C C  at' 
. . * 



on .the b s i s  of f i t t cd  ?rcductic.~n P-mc.tLcr,a. T!I~ provowtion f o r  thcsb 

con-l;rovorsids iqas prc,vidor!, iiy ijo~g1~i.s '  Theom cf Ckrrcs and hip populn*- 
/" 

EX?. t ion' of thc Cobb-5oq~lc~ c f orrn o f  p rociuctj.cn f u i~c t ion  . Thcrc t ~ ~ s  an. 

onwa1.d r z ~ h  t o  use Lllo sL?..'ii.5ticn.?.ljr f itto6 function, using b t l ~  cmss- 

4- t hco ly of d i  skributicn. I.L.ny c r i t i c s  :f z r c ~ h l l p  pointcd ~ u t  the piifctll& 

',?!I,: f undc7.1:aqtcrl ob j cci;ic:n.s rci scd tho; u;. !1m79 buc?:~ convcrLcntly b ~ ~ s s d . .  

' b s i c  . criticim.; under tQhc n lac  of pmgn-ti ' 'or cvcn r:~om, b$ 

cl cvcr ly  ?cf cr-diqg thr: 1;hrxz.y f rc.9: it,& 1d>gic;-1 f L:1..1o by c. osumb-ig mny $kc. 

pc: s s%.bili-tico o f  such 1.ogiciil. c r ror  s -L;hrough .con-cixicnt zxi o w  ti S. tion, 

iloc!dvor unra~li stic , z lC  t!liroi'o PC; dwoit l  o:C nsLanhg. 

sc'ncd lilt k.s ncit 5c::n :13;:!. !,*1: a- <.isi;ribul;ion ( j.. c , warfca or prof its.! 

3 q I:ILLC!I :L s t.3 c'!i 3 ~ ~ 3 3  f;:.e';or u t i 3 . i  , ~ ? i  t i o n  (F.rticulcrLy use of'  our ) u d  

to diocuss  e f f i c i ~ ~ z c y  of ri:.:3curcc u;;~..  Usmlly in such csi!rcisos,  fact+^ 

v n t o r s  ( o r  grou? ~l\f c:&i;ivntors.) fac,i  diffzrr311t prices. Ths f o m c r  is 

-t !;, lnorc usa1.1 csa-apST;'olz . It j. :; hcl i : .~  .xi +!?-it by c o ~ p  !ri.rg ,Z11c ;mrginQl. 

TI-luc ;sral.uct of h h u r  t c  ; kgcs  , f o r  , ~ ~ ~ q l o ,  cnc zcrn juc'igc ui~cthor  

or. z ~ o t  tlic prrticular produci~ig u n i t  is o p t ~ : d l y  utilisiw i-l;s laLwur., 



Sonctincs it i s  atter.q>tcd to f 5 l d  n u t  w ! ~ c . t i l ~  r, if L?lc cqmlity is not 

J 
tmifitaincd on SO~!I.C f3ru3, t h c  violatic,n i 3  dui: t o  syat,cr,ntics muso3 and 

1.1hcthcr thcou  ~ausos  c?rc nssociatcd with %hi. clazrtlctcristics of t k c  prochxl.nc 

u n i t  126 its belonging t o  t ho  ~~r1l.l s i z c  cntcgc;ry c r  -temnt c?.Lcgo~y 3tc.  

refcrrc?d t e  above, a r i m  i n  idmt i fy ing  t l w  rt.~rgiiml proc!uct of G factor .  

Ln thc cxpiriml r; tudios 011 InGir-i~ ,?.g15culturc, 3 s  elscwhcro, 1;t?.r@i:c..1. 

product-jvitics nf l , ? b o ~  ,me ot:~-.,r h ~ p u t s  a:.a not c!criv.:d frcrc .?ckikq-I s ~ c r i -  

ncnts  of i n c r m d n g  ono i n i ~ u t ,  Iiolclinq t h o  rzst, a!; a co118~n . t  l ~ v d  bud:, f roi:.~ 

s t c t i s l iw . l ly  f i t t c d  pro~luc-",~on P ~ q c t i o n s .  Thi. m i  ncthc6. ~ d o p . t d .  i i a  t o  1 

spccify n ?noductior, f u.~ct.ion, iR7;cl-ring Inbour, bullccl: l cbou. ,  ccst  cr" 

cquipmcnt in :11oncy terns, irri::~t.isn cost ,  c tc . ,  as iqpu ts ,  mch i n p l ~ t  

t,nlccn nu honogcnccus nnr'! :. ccurnt,A.;y d.;f inccl . Errors a rc  cxpccted t o  Sc 

czosccb.tcC1 only w i t 2 1  cutputs r?rl\\ t i 5 2  fuic-I;icn fittcd t o  cross scction &t:-:. 

J 7 o r  thc fo l lo~ .~ ing  cliscu33io:~, w;: -!;?3;c out~u".~-s ;~cnogonccus no 2.s -to ccn- 

cmti-;..tc on t h s  prcbl3r.l~ c c n c c x h i ~  12-bour . 

constitutcs a nur.ibcr of' scF,n,tc -c-tivi'ci,s fo1lowFn.g scqu;3ntic31yJ c  TILL-:^^^ 
/. 
.I 

J of problcn~s a r i sc  i n  t rczt ins labour cggrcg7:tiveJ-y as lio!:lo~~nccu~ hp.5. 

m lhsrc 2r.c various .tUvpcs cf c;ctivj.ti,.s lik ; wc&ing, hociil?, pl.ol;(=LIj_l~g, 

sowing, inf crculturc., ham-ostin,? c t c  . c2c': rcquirizlz cliff crmt I:i?ul an? 



and diffcrmt >&do of nssocirito6 ~qUi~!mnts t o  cnrry thilsc out. Also 

t hc sa actiiriki. :xi f ~Uosq in a ~0y1:mtizl +.i~;i~-'m~l~'l i'c,&i on. 

Thcrc would br! no pnr l i cu lc r  problem or zggrcgating those sopntp  

labour n c t i v i t i c s  if thcy wcrc pcrf o c t  s ~ b n t i t u k e s  (vlrich +,!~cr obviously 

arc  not) o r  t h y  rscrc ~crfcctly c c r p l ~ m o r . ~ b . ~ ~ j .  In thc 1ni;tcr wso, instcad 

of sinply cdding 1213 1abo11r i lhc cno Zromc?gencc~ir, mgri.tuda,. hb3u.r in df  ff orcht 

opcrz+.ir,ns could be trcr!tcd a3 ciirjtinct cl.cl:l~nta .xd thc unit cf l~bour could 

propc rtj.onr-?l i n c r w ~  sz il: :.z bow in+ :'.w:td! to zU. t;hc sc~)r,rr:.Lo aotivi- 

t i a s .  ;-Tow?*ii:r such a k i i r i ~ t i c ~ 1 l . y  zix;>lc: zv1uki~fi  is nci t ad.c$z-.blz . f cr 

:.i~r: rck.tigns nmrw ~,-:-ri,oua cct-ktci.ticn lo n o i b h r  cnc oi' r3:lba t i . tuhbi l i ty  

nor oni: of gcrfcct C ~ ~ I ~ ~ ~ ~ L ' : ~ ~ C . ~ ~ ~ : . ~ - ,  Tilzru is S C O ~ C ?  kc; vn ry r o h t i v o  

: ; . t l z ~ ~ ~ i s c ;  to irri,y~tc n plo t  :L r::ultii:lc rrne:tbci- cf.! %br;n ctc. 

( acy plougl&g ) , tllc prod:lc.ccr x tg-  be ~u:-p;:s~d -LC C ~ - O C S ; ! ; ~  t ! ~ c  ?..ab:!*~ 23 

ancng diff cr r~nt  -mas sc zs to' !ic.~r r c q u ~ l  1xtr,-iir2. -x2Sz:: ;~-;?sc:.~ctiet3* i?? --- 



&no pmblen~ crop up cvun for such a troatuant. In agricrfitmo it io 
. . 

difficult .t;o distinctly n ssociatr? ccntributicn t o  y i e l d  by p&icular 

operations. Sbco  the output mcrgcs only at t h c  2nd of tllo pmductian 

cpclo and f o r  naoy opcmtions thora  my. b~ no indopmdqit .  m~~ or 

value of output, thoro  is o tricky probl-cm of hlpwbhg productivity 

-to sop~mtc  opomtions, docs one ~:XLSUI'C thc 2roductiv$ty of sowing 

or wooding? Thoro could ba an arm-mcnsure ( o . ~ . ,  oo &kh n r a  wodod Qr 

sown ) but tho quostion thon mm-ins : how to compc~ro intcr-'cpomtion 
I 

productivikiics without' v r l W t i m  of these outpl~ts  l ?  And, such n eenpo- 

riscn would bo nccdvd 'Lo ' q d s e l  xc rg in t~ l  productivity in dl urns. 

Wficr, labour put in one 1,138, A Z X L ~  cffact p r d u c t i v i t ~ . o f  

l a h u r  put to use 3. b30ttcr wocdinq .qnd prep-: mtion of soi l  my add to 

con oidoring the, vnricty of ussa :;od wldcl: l o .bour  wn bo put to and t hd  

intcrdopcndunce . in t h c i r  cf fccti-ronoss (o r  ;3rcductivity ), bno m y  yet, 

conccive of a produccr .taking i.-i;o .c.ccount a l l  possiblo - combin:.ti6ns 

of labour uses ~ m d  r tak i i i  t h o  c l t o r n ~ , t i v e  cnmbin?.ticns accor6ing .to tiicir 

productivity; oo that, cloporlding upon t l~ t o k l  . labcur cons+,m.int hc mw;;'~~ 

on t o  inferior conbhtlr.~na; Honcc, thooro-l;i.mlly, ono r.my ;YO+ hnvo 2 

c\c.wpward a1oph-g mbrgiraal pzuduc",i~-ty s c l ~ u c .  1-10t~p:ir it wouli! bo a 

tluch more cronpliaatod construction t P c n  .bho ~ 3 ~ 1  mif ~11ich igngra8 the vcrizfJSI 

of. usos of labour and the possible rortI2ocatic.n a:xnf= t h a i  S f c a t b g  &dld, 

Thorn aro 'fwthar c~nplic~~tions, kotrey~r. Mc:t crnly: thcrc &st 

vr:rious 'of but hbourcrs c.f diffarent  c ~ . t o p s i o s  m y  bc 

imolvd in '&f6&h%.qrpoatinils. Thus sorw o p m t i o n e  ;*oquiro S l d l l ~ 6  



1a bour . Sonc cper?tior. 5 b v o  bccn cust~n::riiy, sxnotinc s d.uc t o  roligiotra 

tradi t i o r a l  tabm s , ;;,:or? qrrrtl..:.: cc,iLy by ccrLnin a?. o tca  n r nrc r c s t r i o t d  

o ccordli?g t o  tJic sex ~ . f  .tho r~orkcrs . Sivcml s t~ th~r , . s  hr:;rc r~iznrkcd' about 

, hold5ngs b i ro  labour  d.cspii;c -the. Enct -Llx!,t t h ~ i r  o m  f n ~ i i i y  l :~bo- i  rmh2 
m 

m d  crutflisoil . ' Thc fc., c+; ';kt, Weour i e; hi rod, is scrlotilncn i.rrcl~-musly 

put out zs ,m cxmplo 321 f d  utj-liaction of faniljj labour o r  t c  argue -Llx!,t 

tilt ruling rmgc rzttc ];rust bo t z k m  ns a11 rcicqmtc nc!.?sur-c of %lzo !opportu~ll%jr 

mall  opera tor cnpgco hircd labcur, ti12 ;:inrgifid p r o d ~ ~ c t i v i  ty GP his 

f nnily h t o u r  o-4~11t to b~ o r : w l  t o  thc :.~?.g.~o n t c  .* Such conclusions j.nplia 

2CX@SS '.fnlxily' and l-hix-c>clr cntcgofios. Zlowcv~r lxi15.q in cf labour m y  

nr i sc  Cat to n nt11;lbor cf d t u ~ t i c n s  wl-cLch 3.r~ ~c.~~~x. . t ; iblo.  wit1.1. n c ~ n f - i  uti+ 

Li action of f ami;.y laxl~ou.s ; nor  c?o :;s suc!..~ hi r ing in  vs,lidat o thc cq~nliaiig; 

a r i s i n g  cut of' thc sp,:cif icity cf cor2;.::iq op o r r ~ t i c n  s ros-tric': cd to only 

Tilo crux of Chc rnctt3r in t:rm.-t; l?"cbc.~~r iz?.xfl-ri?C ~II dfl farcnt  c ; ~ u n t i ~ ? x  r?=sy 



Another faotor tht c o q l i ~ t o s  aggregation of. is i t s  q r q d  

pvor timc . &cn if, 1n'Dour worc not opo&tion-hi so hctcrogonoous the tint 

dinonsion would cr='l;o g-oblmo on ito ocm, T11;r; c d t i v a t k g  h b ~ o h o l d  , 

opcqttcs undcr vzq&ig conatrt?.ints in diffcron-t ?sriods :qhich c,Pl"ccts i t s  

. . .  

labour usos ovcr v n o ,  w!: cchcl' opcmto b & t h  a vqc-tor giving timo-dis$ri- 
, . 

but;ion of .labcur, n ' un i t 'o f  lzbourt i . t s c ~  boing :daf&c~! ~ I J  such vcctc.Tic~J 

ta rns ,  &dCr such a' ci~clq:nsanco, th;; ccnstminis 'd&srinininR. t h e  labour - 

n e t  thc scnLz for fixing thel 1cvcL of lr~bour'  uss in ?fi o.thcr p s r i d s .  
1 C  

Ilo\~wcr no such o t r i c t  corlplmon;"arity >rc.vnils 2nd w i t k i n  li!aits thorc is 

flexibility in rol.',ti;rs l c b o m  use oirzr diffcront periods. C~I t h ~  - 
other hit!, .tllc labour use In 6ifforon.t pcriwls is ncithzr p ~ r f o c ~ ~ l y  

substitutable nor tot.?l.ly indLycrlclcnt. it were .perf ect1.y n~ibstitute.blc 
! 

cggrogativn of . . lr.bour i s  poss iblc  i ~ h i l o  i f  it worc ihdoPcndont; eqcil' pcri.02 2 

le-bour usc could hvc bec~i xed. 'as a diff zrcnl; L~boru. b-5u.t v~ith t l g r i cu l -  
I 

in grater d o t a i l  how t h o  cmplcyncnt on .fnxm and or"f fc.kl ( i , b .  worlcinj: 

on onot s own farn anci hiring cut 07nc 3 1ahur ) arc not cn t i rdy  indcpcrclcnt 
I . 

choice8 m d  how t h b  lcsrel nnd . nztrt-c of  f r - 1 1 ~  ccc-tivitf in-tcmctb with t:hc , 

timo-specific 1 avaQabilityf of CTJPI~C. p o n t  outside, 5ivdlcrly tbc . s t a t  do 

of t h o  cvltivatinh h r m a d ~ ~ i d  signifiw.nt ly dolmrincn h&w f.?..r it m n  w:r- 

ei ek' f xcc doci aiono in Inhour. use. 1; t c p m t  ,. ;~.l .f i ic~dnrly -Lho p ctty cno , 
0 

. . 

ik of ton c?m?i.-ttcd -t;o rondoring unpnid #x' uhderp-id' labcur ocn~ic'ao tlo his , 

lmd lo rd  during q c c i f i c  ps15ods when tle is :lot f r e e  t o  work ok his own f.?.m. 
I ?  

, . 



In short ,, thic rc t !~c r  ~ 1 i q J & 3 t i c  V;,w of trwtiw lc-bcur cs hcnoi, 

qcncous and a g g r c g ~ ~ t i n ~  ciror cpcrr?tions and tim-pr'riods .to dcrivc a s i w l c  

~ b u r - & b  tho s c h d u ~ o  losps  its ;mal~yt ioel  ~ ~ ~ n i n g f u ~ ~ ~ ~ ~ i i .  

As ,?1rmdy rncnticncd , it is not very c1w.r. ao tc w h a t  one pans bpf 

to, if +alu-,.ticn pn.;bl.a~ ( i r ; q , o r h t '  f fir thc: critique of .diskr i - 

bution theory) wcrc Act crsidc, iS ic : t i3.1 evident Crlt: parallel Co %hG 

variety cf uses of lnbm.rc in diff srmt D p e ~ t i c n s  is t l ~ c  vnricty of accc,r;~ - 

4' 

panyip-g instnmonts  cznd coc_nemt. inputs. :L (ISf c ~ m t  t y p o  ~ f ,  dj.&rlbut%~n 
3 ., 

c f  IGbour woulC imply djf f crm-t t: ;>cs anc? q w ~ t i $ i o a  of c ~ ! - o ~ ~ € ~  i n ~ $ t ~  - .  ., 

In f n c t  in rnqy of thc: s tdics ,  catinn.-t;ing mn,~gixr\l, 6-ducts-based on '%I@ 

stutistic~l producticn function, it 1 ~ ~ s  bzun f9ur.d ';h?t tficrc is a alclsg- 
. . 

n s a o c h t i o n  bctwccn l.?.bour nn?. so.:~c 0th r i.nl>ul;a, i .;. , b~llfock li-.bc:ur. 7.3 
0 . . 

To t h o  oxtent t l t ~ t  tlicro is n i~igli  dcgrco of 3:~cb nu rtl;oocic%ii.n arong 

labour and other inputs, tllo mrgim2 prodl;cJiivity oT ?.v CIIC ainglc in@ti 

can not  s t h c t l y  bo isolc-lod. If the p:~oc?uction fa.ncticn, in i:s sp&b 

cction, drops 'om of thc inputs sc i.dr.:,cd tc. lc.bc?ur, t h o  c;ticz..tsl ~xt$nnl 
$ 

&uctivity of Labour would cverv~IIuo lnbour 1 s cr:r:trib~d;irr.. 14.. 



So far,  we hevc briefl-y i n d i c t e d  JC:IC d i f f i c u l t i ~ ; ~  invcilved in 

t reat ing labour as a. ho~~ogcncous input and in sal;sr;lting out  thc contri- 
-- 

bution to product rcndcrcd by cjcclusivc verir?tions ir, the h b o u r  inpu t .  

Those erc pmblsi;?_s ccnfr::ntirg +ho consiruct im of n?.rgiml productivity 

ochudulo, Hcwevcr, cvcn i f  sucli r. scil,dulo cculd- n o t  bc d i roc t ly  comtnrct .d, 

from thc ~ - ~ t i s t i c a l l j j  f i t t o d  p r d u c l i a n  fw.ction t r m t i n g  i t  as if it w c r ~  

thc procluc t ic ,~  function cf cco~or l i c  tl.lur.ry. 

iin exorcist f rcqucmtly d e r t n k c r .  i n  r o c m t  s t u i l l c s  en Jadian zgri- 

c u l t u r e  k-rolvo3 c stim?ting rr, r@.~~l VT-luo p r ~ d u c  t3 r - a  f i tt,d producti, :: 

f u n c t i o i ~ s  'md c u q a m g  them w i t L  f a c k ~ r  7riccs t:; test, whctllcr thc inl3tl'k' 

15 a r c  u t i l i s c d  c f f i c i c n 2 1 ~  o r  mt . z f i c i c n c y  r.f 5no~~.t i n  2djuL;~)J 

by testing f c  r c w l i t y  of srbrgilzJ. vnluc product of thc sane ii1pu.t in 

d i f f  orcnt uacs ,?add fc;r d q u u i - q -  J ? I . , X I ~  r a t i o s  (;f ~:lc.r~n:l l  VP-lue p rcduc t ;~  VP 

individual  in2u"i to t1zcj.r rcspcc-iivc p r i c , . ~ .  
15 

Ti1 -.lo st cxcrcisus not 

, . 
only t;hc cross-sccticr! c?.zt,a is ut,iliiocG buL i.t  is c l s o  ~rusu:icd Ih1.t c,-;.n:c-c.-.- 

t i v c  ccnditicns prcvzil  2?lcl aU. thc pr ,ducir~g 'mi-1;s nrc  ficlmg thc: sx.--_<. 

technology end y rites. !Phis irrvalvcs a c ~ n t r n d i c t i o n  i n  i t s c l f .  For, -C -\, 

cross scc t i c i~  dab. givcs ,the tcc:micur,s vldcil :l.r:, in prcc t icc ,  i. 2. C ~ Y L .  : - 

cho son by thc various p rod~tcing units GE .L l l i ,  b2s-i 3 cf cconcrlic c lnLk  

confronting t;haa, C;.. stfi:tiati ml1.y f i t t i n 2  n p-odv-cti.cn f m c t i m  -thz 

d i f  f crcnt nbscrvcd tcclmiquos arc: treated 7,s tllougli tllcy wo?s dzpic%ing 

f casiblo tcchniquos (ax ml."c!2 p o o s i b i l . i t i c s  ) on c?, sin31c imducticn f unctl<;-. , 



;$!CXI t.hc cc.~ctit:i..vc nc s-a~z,.Lic:n i: .? ;LU- ?..!I I:: -:3r~d:o.ci~l.g m i .  ir3 !n.-xi~.ri ziilg pro- 

. m , fit., a nncl ccldr:. n-bing ? - X ~ I  c : ~ ,  tc~i2nl::~ls~- : rnd ?rFcc 3 olrc.Vl?, , -iil .t;le;rv yid L. 3 

r>cly on2 .5cc!miquc @s c.i.!-i;j>. rm. T!lzrc,f crc In D ~ \ C F  kc. j d g c  1,fhctkL31* k b ~ ~ '  13. 

-< ! ,5- ins f;hz o k t j . a t i  Fi-k.l;od f-a~c';ii= in 1;leL: ;,777?.r:c; !:f .k,h 3 t j i~r .rc '~: .>. i~zX ;:>cj 
I .- 

:i~lggc S ~ ~ I I Z  1;;~: t .::,kc :.:I) 3 <::*JG~. b~~:;xi ::llc 7: .;,? i.1 j.1 c : !. .rl.:?irigf~fil-y r,:.:;~ rcfl<:l:Lci! i;y 2. 
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. .  -.- 
.:,; cr;luli::.qu~ 3 ~ ~ ? . - :  fr~i: .;:;: ,; l ~ v  >Y::~.?;;:? j.1,:- ,b 3~3f;~1:,:; : ., c,-..~, L y  b~!; ?,;;\?-Q d ~ "  -!!0 

c r r c  i-3 . 1 ,  I .  1 . ~ I  , . ; - . i t . .  2 , v L . 1  Pirr;t 

t l  l.nt cbsomcd i?oirts c-.n bc, ~ i t l i i ; ~  1.c.. L;c~::klc ~il.:iit.~ !-.f omr\r, tr&,;d . . 

:: :: (ii&,h?~t j3czkLt3 3rj.cl('li!2f: ..; 34,i;1:::tcc?. pra.?.r.l.&icl: $.':~.r,ctj.a.l -. till2 F C ; ~  

!.11:~t be t dia t ipc i ;  1 ol;cqris .kc. d -- ::.Id f ulc-f,j:-.n . . ~ ~ c : ~ ~ i ; < . ~ ; ; ,  -bl-&'b- kk!>r 

b;., :9~), v l " '  ,,:).in r~?. s~l~;.-<iJ-c; l i r ~ t s  *:.f i?Iz.<>T , ,..]..yt? ->r~';~oi.:!. :: s TC?+),:E ~ , ; r ? t ~ d  
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:.y r-, smglc p;:int., ~ I I C :  *. (1 :vh$i:;fl~ f r c  -ti.:! . :.:>u77 3- 3 j?rj:-l?t c ~ : ~ i d e r a t  as 

18 
,::!-LC to sL~tis+;j,.cnlk- ;>::jT*i:,j. 3 ~ ? j 1 ~  Cri . -CrS.  5. .?- f i ~ l b ~ l ?  i .: ::ki~.;,~~, r.1 !;?bb- . .;r. q].:- f u ~ ~ t i ~ l l  i 3 f i t t r=; !  ?.:I? ~C ::.P.rgir,-~I 1.211~ ~ru:c!.w:.?.a 3::tL;-1.1t,=.c? at %!.to 
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keometric m i a n ' .  That such s nrocedure is statistically qucstiomble h s  

been point& o d ;  5:. A.  R t x l r a  iq !~iz f o ~ c ~ ? f l ~ I  c h t i q u e  of the a l loa t ive  

eFficiencg..exercis6s where he rzi+es a number of o+,her x'elated issues as 

well., 79 

'1.8 ~ h e o r & t i & l  Internretations on the basin .of the fit ted function: - . , 

A npber  of thecretiml A 

of the  fitted funct: 

-ralue of factors to thcir prices. Rudia, in-the'paper referred 

to above, points out how the notion of the lavem-.el far;? used t o  estimate ' J 
/ 

marginal value proclt~cts c o - d  l ead  to fi@ily misleac?inz results: For emq~le, 
. . 

sv ery cult i.-vatir~g housshold my b.i15vkdmXLy fa- i l  td satisfy .the conditiolx 
< 

of allocntive efficiency and ye t ,  the aver%ging pro edure (the &r@nal. Vn3:~e 
.. . 

., products e s t h t d  et 421s geowt15i.c oea11) ;ray ~ 0 %  r d u t e  such a rrllorslfivo 
, . 

efficiency mo-thesis , A s i ~ n i l a  r cri t iciai?  rivy be. m.is~t i  against' the ixtcr- 
20 

4 pretation of rksul-ts cb-+j-n.d over successive years. G. ZC.Sq'ini f inas J 

situatdon in ! 13i ch the kt t i o  of : : ~ i r ~ L m l  value gr.;dt;-,i o f .  ht>our e  ski^*.'; :-A. 
. . 

a t  the geometric mczn .tc im3e siinifia:1.Lly a;cce&eii unity in one year ns,d 

a fall in the r z t i o  followed. in t?is successive year. T h i s  5e interpretas 2.s 

v s m y e  towards g r a t e r  atione;ity40'f  resourzo aliocation by tho wrodmer.~. 

It my be pointed out that given the Initial ciistributj-on cf the se w-tic; s 

over the individual cultivating household8 , even .if mc b . ( dr 8 sign3 i chnt, 

.m jority .of then) k d  aw HI -in a direction c o ~ t r a r y  t o  : h z t  d o c i t i v c .  

eff'ieien'cy principle rroqkrud, in t he i r  individ& oeses , cna c o d ?  yet 

obkiin, gn an average, an apparent nove in the t &rec*tion. 



I. 9 L'oubts ebout the amrw~ch 

Apart from the co~!cc$usJ- an?. statistical diffickties,  it is - .  
I 

. . 

dcubtful who%her t l ~ i s  a i ~ ~ o a c k  to study 'rc..tionnIity of resource dlooaI$on 

c m  be at .a nwdr ;Z~.a  in t i~c  M i n n  co~t&. 'In s t a t i n g  t h e  ~UQJ~.* 
I 

of mq$nal valuc p m d ~ c t  of a factor  *wd if.8 er&e as a .mneajkion for . 
offfiiency, it is ztssiz$~ad %h,t the price ~efle'cbcr the *$city vaXuet 

1 

. - 
3old.  ,.ox, if, in fact, diffe~ent  ct iLt iv&l;hg hauSeholds are observed to. 

. . , ., 

adopt different aethods of ~roduc t . i cn  a& n v e r a : ; ~ ~  ; farm appears to ad{ 
. . . . .  

a rrlytj~, it io evidently iiot a11 accidaital v:&~omenbn : CQ.' bi .a.ttri.bu+xd to . . . _  .:. . ,  . ... .. 
e n o r s l  or d o u i a t i o ~ ~ e  but due to some cprn. tw~t i~ l j1~1 6penitir.l: fectors. 

'T;lo0 dkfCert@ cultivc.tinrg ~ * ; 3 e b l d s .  with their dive rue resource podtion 

2-nd their ~e.ry!.ilgf ecor~or:dc ~ L m t ~  tlrisirg t: iodrct l  Zace ,.vo rg &iff orent. 
, 

t 

!:ind. m d  rr.z;e of choices or! .lihq RVI.S]:~\+;. . !.brzov;)r t he  m.rlce.:s in our . . 
, " 

r.;:rarian eC-3~ can be, by no mans, ~ha~ctcrixod':as affonIing oqmi 
b . ' ,  

. :  . . 
'-. 

;.. m.5. unir'onil opport~mity to a l l  .' L C . ~  -?.!itx- RTO ' i>rices! '.the OEIJ b- sis bf' 
- 2 1  

-t,mnsactions nor t!le pc-r.l;ici;?ant.s eqrrally f see to ixl:o 'ctio5.ce o. Elscwhqre 

I.JO have no$& how the rcsotrco posi-~ion of soctibns of p&snntry affects. 

-their mrk~?; invoX~emei1t ,md how,. in tw-, the pc;culirrr cM.nctorisiiic3': 

ncnt choices. '&Gcr such conditions factor aiid :?ruduct pricos p1p.y a v a r j h g  

role for  diff ~ 5 ~ i ; i o t l ~  of ?maants .nb srs on1.y orm ala:&~t in the p ~ $ .  



& t m s  to Scale as H O m q e ~ ~ e  oondition <he Praductiop a: . . 
. . -  3 . : .  . . a .  . . . . . . .  . . . . . .  . . . . . . - .  . . .  ..,. .: . . . :  - ....,-..- 

. ........ ~ ~ t - s  tb,, ..&as, W e  &ted i p u e r ,  hai...beeR usad also! t o ~ b i a c t e f i d e  " . , . . .  . . . .  . . .  ,.. . . .  ' . . . . . 
. . - .  

4~ of the ohrig0 in output: duo to px+qortioneX expmsictp. of inputs. 

, In fa& it is in this u w e  . .  tht thi to? is no; mx? bmmonG u@. -t 
. . . . .  

i 8, if tho t h e t p t i u i l  f inct ion i s :  T( x ,.,.%, . % . $1.. w~-m.te $I+; ve2m 
. . . .  . . . . . . . . .  . . .  .&-.. , " .  . 

. . . . . . * . , . _ . _  . . . . . 
. ~ o f . : ~ , . ~ ~ ( A r ,  , ; , : ) iX  . , : y . : , , ~ f m  L 1, i.,e. o ~ t , ; ~ e + ~ . & a ~ y ,  

J . +) - .n;.'. - .,.. . , . '1. i.,""c . - . . . . . .  . - .  ".< .% . - . . . . .  8 ' .  : ., . . .. , -  / . ' . ~  . .  ..... .  . . . . . ( .  . . ,.. :"',LC .: ,. 
w+,* ,&-,'-r . wQ; ,& ,:;~.& v*ripf-;rw,s. .(or the fda .,tb ,,, . . . .  . . . . .  . . . ( ' .  

, . . . .  . .i . , . ; . . - . >. 
.' . _ .  . . . . . .  . , ..... . . . . .  

. .:j , .. 
. . . . . . . . . . . . .  . :,.. : 8. - . . , . .  

lMea+ ~ n ; ~ o ~ ~ ~ ~ ~ ~ ~ )  t h  *-, trr-soal& b w i . . ,  . . ~ f  , , . i , p , d  ' car :. 8 . .  
. . . . . . . .  . - . . 

. . .  . ' a ,  , . . . , , , . . I  ' : . ' . , a  . . '  -., : . . . , ' . 
.....: . . . ., 

fW<t  ) then increa &g;(d&r&~ing) " r e t ~ s .  to. d c a l o i o h ;  . :.. 1 %  , . . -,.& 
. . 

, , . ..e ' . - A . . 
- not& . . .  t M  the propo,ktjan ~SeLatcs to . . .  tho axpansion path of: oufpltt adr6ri; 

. . ,  ' . . . .  ;. , . , I .  . . . .  . . . . .  . I I - . .  
:f . .? : .- ... ,;. . . . . 

. .  1. . .:- . .  isopua*ba, ;ae .&& 1. pirape of t& ifiowt is: iotcTtnind by kc, f,m&fw;;f \ 

A comibn thoor&icai.. error,b treat constant oostal &d 'constant 
I .  

roturnat 3% abmo . S ~ B O  a* idonticalZ2 and as mutuOdJ ~%@&~8abla bur. 
: . 

. -  . 
iricea remin invariant whon the re  is e. change in thd *kale of opaYa-bLbn. 

Thi) is ( t h e o r o ~ i a ~ l y  the caio wit11  r&mi to the .&dividul p ~ ~ t . l n  a 

c o w t i t i &  m.*e t +o whom price.i. i& .gi~en~.inde~qx18nt~* of. .his ,am 
. . -. . 

.. \ 

production ,plans, Ca the 0 t h ~ ~  hsnd, cbna.tahtt C O E I ~ S  (in:..the d o  ;ef 6 ~ -  
1 .  . . .  \ 

if the produ{tioli *t;Lw $8 not l inear ~ ~ g a n e o u s .  . . 
' , . . I . ,  



* I- reducing ' L L C ~  'i. a ct:&q,lly w . ~ c ~ i d . i ~ . s ;  63.1 $5 ,c L~.:;~uta pro17 c:.+,ionata2y crud 

-thz cff 2 ~ 5 s  o : ~ ]  01: .li;:7ub: r ,~t ;cxi  ; !:i.:lt; : j>j3~.!.; s ~!,nd out-&, being individm@ 

homoge~csus m d .  aczuln.t,crl;r :.;L,>~; ;.:si.zrod. . Such v3.i-ia;'.rion :; -:,o b::? i 6 ~ U . y  

observed r.~o&d crzl.1 %'or co11:;roil. e6L cp>cr:~.;~enC:; . i b:,!cv or %hc m~Anomin:; 

a i t h c r  as bcin:; p'I.lysicn.ZI;~ j.x:~;i..,nsihlc r 'secai~s? -9;e n~-tm:o of t:m pr~fL?;l~t 
* 

5:t self L Z ~ ~ C Y S  :,I iCh s-.!-c!I ~ 1 1 ~ :  ?z(>:j , 



claim as  an  evidence T o r  an inverse rslntioil bettsreeq tllc two.  24 ?ICY 

argue t lmt  this f inding i s  consiuudnt with the f a c t  -$hat the f i t t c d  pro- 

duction functior * = A x ,  x d~ 
* 

is l i nea r  honogencous (i. e. 
Xm 

I lot 
L- 

3Y 
9 

Y s igni f icant ly  d i f f  d r a t  fro% uni ty ) .  (For, it i s  clonr that - , = o( + -.-& 
2 Y *  

1 
%I ind since G C .< 3 , t ho  mrg ina l  g r o d ~ c t  02 any inpat  is lo& than i t s  

average y o d u c t ,  d cnsc t l~ercfore  ;sointin=;: to dininishing returns t o  a. 

f a c t o r  a s  a lodcc t l  rcsillt ). In thus clubbirq togethar t h o i r  s ta t is t id  

~ c s u l t  r q a r d i n g  the icversc re lz t ion  ' bascd on the regression exorcise with 

the  l o g i c d  rcsvlt, dlrtrni from tllc l i n e a r  llo!rogcncity proparty there appears 

t o  be an inconsistency, which !,:c n o t e  rin 'ck fol lowing,  It i l lus 'cmtcs  -Ll'~o 

morc gcncsal' p o i n t ' ~ . ~ c  havc clrazdy made rcsaiTiing -tho f i t t c d  function. 

' f l l i lc tizc pmciuc-tion f ~uletion i s  (r;s.l;im t od f ro~:l cross-section data, 

conpetitivc conditions are a l so  assmcd viz. EU producing units fe&e a 

com~lon tcch~ology,  t!l~ :.c inl~ut, mci proauct prices,  unifomly free 

access ' .Go lrnrk~~*s. Lf indccd the ' obscrvd '  t c c h n ~ 1 0 ~  is Linmr ~O~.O~C?-!~DS..:~ 
and if 

thcro r.rou.ld bo CL :cij:~gl.c &put ccr ?!inn%ion which is optimm inputs arc v2z.2~- L 
blo f o r  a n  p r o d u c i l ~  uni.ts,a.s would bi? the czsc undcr porfect compotitiol?, 

tlic size of opcmtion (o r  scalc of outi)u,ut) of nny producing u n i t  i s  indobr -  

n u t e .  If w e  k k e  tho  i&tial s i z e  of holdkg 2 s  tile scale-fixin2 fzctor 

then all tho producing untts wc~i ld  h ~ v c ,  ~ U o w i n g  f o r  s ta t is t ica l ly  pcr- 

appropria. tely adjustcd t o  3ic s ize or" the holding. b- othcr'words, cllc-~!.:?~: 

. f o r  s t a t i s S , i c z l  5rror3,  the input propo::tions on d i f f  ercnt p r c d u c i ?  mi.! s 

. . 
must not  deviats oys tcmt ica l ly  o r  siL@ficmtly and  ti^ a.vxragc groductivl.;;;- 

of inputs would bc eqec ted  t o  bo (appro;rii~,-.tcly) uniform on formi. 



'7hc:l;of orc -Lo rc1n.t.a avcraze proi!:iic t :i:~i.* of a!:,y ;>a>i-tli~~l.l-r inj::lut .to the :: 
si ze of holdin::; E ~ E  -:;!I;: ;cti:~o c ~ . i r r ; . ; ~ - t  d 2nd read iz~to t h o  e s t i ~ a t o d  

f ~rnctiori 3. sys;.::c:n,~:tic i1l;rc.r~~ rcla$ict: apym rs ..%Q be iacorisistcnt . If :the :: 
%vem@c inpui; ?;.oduc.tivi t i  ::a d >\riatc rno?:(< fcms bcy cr.olA.d bo, accordia 

tlic linear l~o:r,nr;zucity 11.:- . .. lo.~!lcsii; bnc'i -)or':ect co: vet i t ion ,  cJ\n t o  ermrd:\rhi::h 

1;. s s thz-!! unity ; : : c :; i n 2 i i ~ t ; ~ i .  ~ ~ C ~ ~ ~ L I . ~ C I ? Z C  01 dirdnis- 

r c - t ~ r n a  t.3 5cr. l ;  j ;;ll<i 1;.:1 -:c\:;..; t-~i.I.~:r C~~~~~ crc;,.t.n :r t!!al? \r?it;r (1.1~CYlcc the 
17 r: 

.I; celu;olc.z".- , ;:cr-ib ... .. C! L,.i. . .v . I  ..- . .  , 1 .-,I 1. 7'.C ~~IcT .~$oYY?  t h e ~  

: ; : th~j: 1 lc.::i .., :~:lTj;.: ~ ~ i - ~ ~ , ] ~ ~ ~ ~ ~  :; , 511~ t , e ~ h , 2 0 1 0 ~ r '  



rosult in Wa -cggio@ta. 'Xi shall -h?vo occasion t o  rot- to this in thc - 

f OUOW& section. 

'Tieturns to smlc' in sme . rocat  discissions of Tndian agriculturs 
. . .. . . . 

has bcm uscid 'b a mthor loow sonsc : to , d a b % .  tho ' 2'ehtionshifi ' botwcd - . -" - _ 
@old por acr6 (L.. e. prodirctiviw of h n d  ) nnd tlla size of holding. lii 

- .  - .  . I 

so doing, first, , I  ret,-si are i d . & h t i f i a d  I& gross -. $roductivity. of lmd ,  

which is o ~ a y  ox' of €hc s w o r n 1  . input&. 3ccondIy sc&le1 is ~ q r ~ s c n t c d  
L 

"b j r  tho. aizo of holding.' B o t l ~ ,  a* partidular Gaps .. , Scale, 5% k s .  been 
- 

suggestd, m y  a l tcnkt ivc ly  bc rqwescntcd by t h e  W t u o  of &oss out;pi~t 
. . # .  

0 * .  
of t l io  s i z e  of ,T0m. invo&; l t tS on thc E~rn. , To tho catmt thzt  tho OF--. 

. , .. - .. 
I 

non5c atx&g%n of-4hc cultivating' housol~old is bettor m&zstu:eb by t h o d o -  . .  - 

. ' 
ir.1~or3nc.3 of &1i>o;blS ?.hi %.r;l:'o c' ;.rosa o-kij~-k mthcr t.?.?n tho a$w of 

\ , . . . 

301- to, noos& sale woul& c.:ioc who? t b c e b  fwo: indiotltcqs srs not . . 
- .  

clo~oly corrc2n ted . If kimy am, bithcr ccdd b6 & cd . 

publicatiozi of farm T - = w ~ o ~ L ~ % ,  data!, . i~ the so-called‘ inverso relation 

. . . . 
) .  

studios c a d & ,  out? r~gre83ioml fits on cms3-section &-tn on holdiqjs 
. - 

andl wh5.L~'' the, statisticscl results woret not mtircly c o r i c l ~ i v o  ,. n nmber 

. . 
27 of thorn did no+ r d i i t o '  a hypo& sis . . 



sup3ort to Z ~ a d  rcf o n  ~ J W . S - ~ C S  :qiri~h IJCZLS fq0c50d to lcaZ Lo d i s t s k u  - 

23 tion of lmd i n t o  s n e l l o r  ;~oldJni:,~. b m o  in tcrprc thg tho r p a d t  id. 

rcl?.tionv (if indeod It 53 2 sk.3ic .ar?d reliabla one ? is ix'>orhr.t not only 

for policy f on:nda-bicfi b~:;t :.G.so for ;r s scs ah;: %I:> futura po ssibilit.iG& 

Hzch dclpmda II?OII wl~ztlicr Cic ~>roduc-Liv:it~ d S f  craltias c ro  a chnct;crlsli CS - 
t;?i?t coulcl y c r a i s t  , i.rith thc s::k?ll farns p r c v b ~  .to bc ixn: r,ff i c i a t  onci:, 

J. - t,o c!nn;:o, or, I I ~ c ~ ~ z ; $ '  2% f 9 !.~c;'c of c ,sk-:.tic r&fl.~ceion ~f Xq2 ~.?ccnodc 

vuE~.c:mbili ty r:.-Li-~,? r Cle11 prod iati v a ai"f i ci L. cy cf th 2 o.. ell c'dti90.toEf a 

. . s~zp .:riorj..ty ,;f I~-nd  m;cl b,?:ouy, :;rir!:;>r il:tczc;iCy 02 c-d?;i-~c t i o n  jnvo;.ub< 

groator labour uric ?cr :!era :?DC %!Z<J :.;r'i..'.f,-?K' i3r3r)@3?ti@r! cf :xi@ ~ 2 3 . 1 ~  c q ~ i 3 8  

.-I1 on ,-.13r f,?n :3 'i;rC) } ~ ; - i 7 ~  no.:,c< -l;il,>yc .vfi-.t fiz:i.:;ll . I. -t!lc. q~;>- LrL$k.~o du, l,oy- 

ro l6 t ion  . Ti; i 3 sik;i?..i-f ic&< I;o IiO ;;i: .t]..i:? t, ;~i?c.::l .kh:,: ;<;Id j; r:r ,y.c;k ' i a 'wc?;i:d 

to *,]lo size of j:~o].:lbl.,; 2.11 -i;Sw c:.so f ~ f .  in~'.-ivl,d?.%~]. c r q s  no :::,-ot;i.rl,-ttic 

:: 1 con si s.talt rcla.l;ion obta:ijls. .'.lno t:'::~: .i;llo jit!!-< pcr serf: I n  'tlx a d y o  - 



per  a c t  acre ovcr farm siecs  my be arising due t o  diffcrcncss in 

intensity of cropping and croppir;. patterns. 

e 

The former, l l ~ l n C l j r ,  t l '~ -her ixtcnsi ty  of croppkg involv- 

, applicat ion of larger  amunts .of labour t o  land on srialler I~oldings h ~ s  

roccivod -promine& a t ton t i& in t h e  l i t c m t u r o  . Thc grcator dcgrco of J 

labour use on smUcr fcms lws b!;cn -lain& -variously. Onc of the 

33 earliest q h m t i o n  of Sen was couched in tams af a dual systcn*of 

output and hcnco using &bow q t o  tbc  p c h t  khoi.f i t 8  mrgiml procluct5viQ 

ncuc-i.niziny; prcf i  Ls, equating the : :mrgiml  i3rod:-:c.t of hirb? labour to w q c l  

and hcncc applying rmch lcss klrrour t o  hn i l  . ii norc gcnc*l forzlulatiolz 

o<pply pr icc .of l a b o w  bcirq different in .the of fe,nily end g r c d  h b o u r ~  

A nunbor of factors, t i l ~  nost pror~inc:nt of whic!~ arc L!lo u n c c ~ ~ i n t y  end 

dearth of omplopcnt  cpportwliky :..nd prc?crc?r,cc of worli.:.rs f o r  sta;,ing or: 
\ 

t h e i r  own fam, w c o r d j l - ~ ~  t o  t h i s  oql-.tior., Im.d to the mqrginal sq@y . I 
, . 

p r i c c  of f W j ~  labour boa goncrally lower tl.m thrh of hired labour. 

It i s  inportant llowcvor t o  kn0i.1 crs t c  t , lh~thcr  tho  ovcrox.tcndcd 2,ppli- 

ccltion of k~bour on tho  3 i . a l  f~rr~ls arises d i . ~  t c i  thc  posi'civc fac tor  of 

prcf arcnco o r  sir,rply b.x-ausc of lack ,of crrplopmt o ? p o r t d t i c s .  2k i lc  

t!lc f o m c r  is a f a c t o r  in f::vour Clf sclf-cul t i~rzt ion,  supporbing thc imgc 

,/ of t hu  tproud cAd solf-rdlimtl poasant, Lhc l a t t o r  pcflccts tilo cosi~ulsiorr 

o f  economic ncccssity. It np-Jcs.ars tint tho  J;ltt~r is  a more significant 
m .  

fzc tor .  l.foreovor, tho ovorbxtmdod us0 of labour on smll frtqas, it i s  



in order to incrmso cxp3-oiC;ction ct GI,:, tcncCnt .€'ar,51 J I . X W C ~  is th~rw-y 

T~:.; l tw-;iolcii~~~ crop s pmduccd. CXI -.)c?;.ty hcl<u:ys, lolldin.: t o  Ll~c?' high vcluci  

prod.i~ctivi-ty oE l&d, m.y .?-lso i-;.flc.c.t .t.?.:,.: ?zc?di;..r .;conordc stittm aii d 

j?-;;.kc't in ~1.vcm:;n-k of ?lo ;)ctky ?:!a cn.+,q-. 'l?.~c r cmmdc ca.~!?l&o?~, of' 
. . 

em L,Lising zs l?-y;c a gross +cone as pos oibf c or. 3hc i;i~g holdin:; m y  i9duc.c 

-::,)lc gl .1~11 ~ > - s c t n t ~  f-KJ ovor-d;,cnd 2;s Z t * , b r r  use <n? r l l so  adopt the high 



phcnomonon .as an o&coao .of ccrtiin pmporty relations . Tn fact,, in 
I 

l a t m  studios on fam pmd~=tivitjr'juorc attontion ., . is bo& . paid to fho 
' *  

Jini t i twb-io~l  I: . charoctcristice . of f ~ ,  and factors. such ad whoWcr they 
, 

o m  tonnntcd. ..kr self-cultivated hol&"s, or ;heti'~cr dopmdmt m * ~  on . 
1 . , 

J 
' f am* or. hir4 labour, k v o  boon brought $-ontly into -dir~cwdon, : 

boving nwoy f m n  the ' t a d m o ~ ~ i d  bins of tho & r ~ o r  diooussicnr . 

th ta  , *ratho~ wido-.or.&, h o b .  vc hnvo looked n t  am6 . . 
. . 

of tho sinpeptptrrrl . . and ~ o o m t i o s l  &obluus '*.t'&.kso . ,  in tho &ly?i~' of 
.. . 

p ~ c t a t i o n o  b ~ e c d  t i ~ o r q ~ o n .  Vo lG.v.2 i n d i q n t d  thc fr6q~m*t ?ou- of c m -  

. f in intcrpkoting s t a t i s t ~ m ~ ~  .f ittd f unct&dns as, if thoy uoro tFe ! -. . - 
function in occmohic tiwaqy. ' :o hav~,  uwhg spccif ically 'the notLana of 

. . 
' , 

t r o t m e  t,o a hcter;an&,'frctwno t o  scalof ,m~ahz'in vogue i n . 6 g r i c u l t ~ : , l  . 
\ / . . 

c co~~o;$,cs & ~ 9 t ~ : t 2 d  thosso.~oono tun1 and atct i s t im.1  pr6b1ma .-and c a s t ,  T .  . . 
doubt bn tho o ~ o n o n i c ~ i n t c ~ r o t a t i o n ~  .&~ori '.b thb aupiri.&l kindings. 

\. 

. ~M~hnn. Bhmdwaj. 
C e n f n i  for Ekonomic Gtutii+ 1 and W n 7 ; -  . 

'Nehm 'Ohivemi-by, 
lam D&li. . 
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