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ABSTRÅCT

Capiial Acculu}a Lion end lìis l.tnplica'uious
for ihe FanlJ-Y Farm

fsaac TuIlY Friedgut
Universi"Y of ì'iani'r'oba ' 

f9 70

The purposes of t'he study r'¡ele ir¡ofofd: to analyze data on

capitaf assets a'u the aggregai:e fevel for Canâ'de ¿rld the provinces in

order *r,o examine tt¡e relaLionsirips betireen capiial, farrn income, and

real gains from price-sensiiive dure'ble åssetr's; and to de¡ronstr¿te th:

practical- useful¡rcss of rctcursive linear Þroglannt'i-ng as a plarming and

**""*"r:::rt""r.r- 
u"r" on vafue o1 ra.d, buir-di¡gs, machincrv, and

fivestocÌ{fieIeana}ysedandg:rnuafree.lgainsíroilr.Lhe¡nr.¡ereesr¿i¡ra.¡edícr

.r,hefori;y-yearperiodbctl.¡een1926and196l'1h3me¡ilodusedilasd.el-:lopeci

by Bo)ryIe and emplo¡'ed ihe Taylor series. ex'oansion oi V=PQ to separai;e

changes in the physical clua¡ Lity of assets front chalSes due to variai;lcns

i-n price' In the process a lrconsbent v¿auerr ti:ne series of agricul"u:':1

assets (value è a1 1935-39 prices) i"'as obbai¡red ' It indicaLed thai ihe

vofume of physical capitel orlployed in agricultule has no''' gro"ül verJ

mueh in the period exe¡rinecl ' There is, holrevcr' a definiì;e tretrC of

farm consolidation (f er';er and larger lr-nits ) and in-r'ensif j-cation (rnore

nachinery per uni.t of land).

The analysis shor'red high inierragional variai:ion bo'''h in capilal-

gains and real gains as l{el-f as considerable variabion from yea'z' ilo l'ÊâÌ"

In all provinces atrd all years esti¡laies of capi'r'a1 gai-ns o:lceeCed L¡ose



o-f ree:ì g¿¡.j.ns, [jtlciÌ Lo '¿il ¡'' exi;;:.ti oí a cÌi iÍri'::t-rce i-n s:'r¡1li bîLilcei1 .Lhs

tr'r o rn:,-.;i ni'r,u{:: s .

À najol: co;.icl as:i'o:-r of i'nr :'l-rr'-l;" ::'- s :¡:s; i-li¡¡ ! 'Ìrca:l- ;{¿l:r-n rì (iìr': cll

less capi L¿r.l íj¿t:l-n ri) ,.jì1ould noi; l"¡e co¡-Ls:icì()rcC ¿ìs-r a sr.r-'rrli¡l:¡r"; lo con":'rr i:i o:t:'"1-

rea-'l-i.zccl i ttcc¡l:rr. Tli',e hi'¡i] vâri'¿lli.Ii¿i¡ oí :]eai- liê-ilrs ¿u](i fo'':se-' frc"ì

Þr.icr:-'lcl-lsi'.,;i-v3 l]Ì.c j|].j ü:.to]r di: r.¿ì;'1. e ¡ ::.:ll-'--Lr]- 1e ¿.'l Lo }-ic:Lr:.y cii.sllo:.llri;:i :'t¡; o:i 1,!r: ]l

by bhe :iitr e¡.1-"(ìíloÐ.r 1ihcl1 ¡l J-:llril:L lr :-¡ ccnstit:ip l; iott r s:a'l:iu;, ¿rn¡l çrc¿ìùc l'j'"'c in-

ves i-rÍì:ril'L; '

lio clc:,i' r'c'l'¡. Lion r¡:s c]eí]:i.ne.l¡1r: ì¡t:i;l'1.::l.::-t c:4, j' r,al' ê-nr] :!¡üí)¡Ìi.: Cì-n{- 
j

to 't,Ìie -LcÏc-L o:i a:l:-i-/'3::.i:ì.on o.[ 'úilr: .]:ii Ü:.' 
\

The r ricu:r.'il:j.v'-j Ïl:i'''gr''ïlrl:i l"r- a:'-r ¿'--ì ;':':Ì :' l;:ij]lL" l¡-i'ij:! 'il:: t;':'i'i;i'ir oi¡:'.: 1''(j 
ì
\

;;:aat'.t uí Í:i"-: -i:--,r¡ J.:rc.-lr-1 :ì-cÌc l''ì "t -' :---'i: L 'r:r':-r1 ::'Jo:':: ': r i;""f -':l'r''--',

.í.'u-r1,.:ii-o:rs ¡ ¿i1-ì(l tr):o.lr:na)iÌs r:ondi'ci'oils: ' 1Ìra7 riií- 'í r::: e:Ì oni'¡r i'n i't¡ ol¡; r¿''r'cnÍ:r

¿!t, L.ì-r-!l(ìr-rar Lo r'.oc cÍ cr"cd:i.i,¡ trll-rì-Lc':¡-,rl¡:r !' rl:l i:'j .']':tì L::'nori:', t.i'-íi corìiiiil--rl J-i.()rl '

Tile r..esuj.ì;s sho,.¡r::cl lior.i inrlj-v;ctu:L l al i-!-i,trcl-:s t,o ihe sc ll¿'.') i,ol'r:, ajoY c l'.L I'i!:r- b;'

stul. j::: ¡:1.ï:: i.,:'eiotc.l-,1::, c."n il:Ì'¡a i ¡¡-':'-i ¿¿'i;l'r:1 l-r3 e'iicci's ()n l:'i i:io¡'i 
"j':i: 

'"' -ì-o '¡-i i(:rír

and pTÓ.iuc Lil¡i'Ly, r.aì;e oJ.' t]]oiiLjì ol i,itc í:i-:::.i, rLi,'i:' i¡o::th á:níl Lo b.?:l' :,;.i,j.ì l]j]

a.L, .i;he encì. o:1, Lhe pr.;r'i od., ¿illd. o:r'Ll-ci'i: -ì,:; auti l'¿:'t,âs o:Î gl:ol': lii'I o:i colisÐir:l) LI')il '



ACi IOì.,T,EÐ3¡I'Gì{T
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l.irc Ì)ê.s¿ L,';o cìec¿rries il:rve seei: s'¿lcierr Ls; oí l'loi'ti¡ -a!¡rrÊi'j-ùaIl

a¿;ri.cir1. iulc z¡rcì il-:e f or-nul¿riorns of Lite po-lic:ies '¡irich a¡'e in1;endod to

gorli¡"ii i. i;s <ìevelc'Þ$rjnL pilaciüg incl: ee,seC enpÌtasis ol,r ¡r'ob)-eì:s oÍ -s 
j-z¡:

of opei.'t-r i:j.cn., ¡.,r'oir.i;l: oÍ lhe fanj.].y ia-::lrr, capj-i:al ac curnull-a*Lion an¿ì Íts

financi.r:¡¡, ì)urÍu¡q the saioc perj cd it hp-s bec: r.r:ne apçare:.'rt that. oll bhe

one hand '¿h.c:r"e ezj-s'r;s agglegaie c\'êi-.capaci LT :ì.n ag:r'icuJ--i,ril!ì nhil.e on

l;he o Lho;r, ai -i,ir e level of tlie intli,¿i-d.ua-l- falirr, p::cbLents of insuf.íici-e¡ t,

s:ì zc irairdi c:,¡ rÌreny prolucers, ilelatred Lo thi.s is +,he phenct,ie lron of

recìuc: rr¡l prolÌ:'i.bab:Ì. iity i n f:rrtri-ng*-at l.eas l: i-n te¡:¡irs oi returnrr L,o agr)--

culi,tir'¿-]. laì¡o:i¡ al,ri marra¡,;eincn L--rela bive t,ô tho no¡rfal'n seoLoÌ:.

Ìirl r.:Ì¿ of 1sh.1i has becn saici in lclj.aù:ion tro.bhese ¡rhertornen;: h:rs

Ì.¡ecn ccr;finc:':l- :Lo a tìcsc'.r'ipti. orr of synr¡r'Lcns, Loç :incone, r'cl.et.i';e -j-ra-

ob:!.1:ì- ty of ísr.ürers, hi gh in belL*rrpclai and in i:,erregi.ona1 vari.a'ciori of

:inccile alte al.l ii,"ciica bi.cns of one or iûore bäs:ì.c problern.s in Lhe s ir:r'ììc-

tul:e årrd per"ícrnance of agricuJ-tule and i;he aì:i1.i by of the se:ctor ar:cl

i Ls pr.c'duccls to reac'i; to chan6:in¡4 econoiir:ic aüC i,ccl,n c}ogical con^

dj.t,Ìons. ilec.:¿r1.Tion o:1 a prcblailatíc si.tuation and pinpoj-ni;ing its

irai.r¡ svl¡rp i;c¡¡s i.s an i.rrrportan'ú fi.rsi sirep :i,n alrivì-ng aL a sol-uii-on,

but belîcr¡; al eÍíe c: tive oi.ì e can be L'oriau-L¿rj;ed l,ìie plobl.em itse-I-f Inus i:

ìre cai.'cf uì.lv tiel-i,¡sa Le.l ¿rni definc,,ì.

!.r:el;'si,s o:1 a prcbicrrl ånd d€ì\¡Lrlopìrieni o:l a soLutj-cn to it

genela.iJ-;' ¡¡¡ s,.i Lregìr: t+i Lh t,ite f<:::r'clia¿; out o-f tÌ.re ÉiLexrcnts cf tlie plo-
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b-l-ena Li.c siLu¿tiol;, Once these li:','t¡ been cì:Lscovered, it, beco;aes casier

tÒ cl':i.s corn the pari:iai relacici,sìlps l¡Ìrrch 1níìluelrce ¿rnd cha;:ac Lei'i.ze

th. r¡ho:ì-e " Then a so.Littio¡l b:cc¡ies ihe logica-L conseqllelìce of a 'r'alicì

¡:xaimin¿'¿j-cir of the par Ls aird ',heir cai: sal- inÎl.ll enc e o¡l the l:liole .

Ca¡rarì:ian agriculturel, policy iras gône tiircugh a ttui;lber of

pha-ses i-n te¡ins oí ihe ob;ectives iL lras to ha'¡e achie.secì. the dif-

ficul-ti-es l"hicl.r besei, far',¡ers in the tlúrties led lro a slrii.':h in poJicy

enlpilasj-s írorì se',ltlemen+" ar:d cl evel-c1--rilen'r, to price suppori attd incoine

stabilization. These goals reicairrecì thr:oughout the postwar years a1.-

thor.igh bhe ncê"sures enac Lecl ía j.lerl '¿o achieve them fully . ¡-rom time

to tine iU he.s been suggesteC tha'u tìre exis'Lènce of lorv product,j-vity

and insuífícient i,ncone in ccl:tne¡cial ag:'iculir:r'e sl,ens frc¡n the con-

cept of the fainily farrn as the basic unit of agrÍculture. It has been

clai¡led that the unl i; .far¡í¡ed by hortes',,eaders becane too snall and

econcnically nonviable as the cost of labour rose, l:echrology changed,

and ecollcriúes cf scale becerûe evideni j-n a sector lrhich l¡as decl-ining

in a cìevelop:i.ng eccnomy. O'r,hers claj.m ihe.i it is nol necessarily in

the clefinj.tion of the farn unii;, but rather in the definition of far¡t

income thai the problein 1ies. Proponenbs of thj.s approach coniend

thab farrners! rela'¿ive pove:"ì;y or loi¡ incones sprÌng from the facL tha'r,

only ifarrn inccrne irr caslì and ìcind are considered, r'rhi-ì-e capiLal gains

in faci represenl a large suppl.erlenì: to farm e:.i'nings. ff this is so,

the ergunent continue-q¡ and faÌ'ììers do in feci; Li.ve poor buü die rich

in fariling, it is at leest to so¡ne ext,ent a ¡laii¿r of their oi'¡n choice.
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They have chosen Lo a-Iloca',,c nìore to fuh:r'e co¡:sul¡p l,:! on l;Ì)en to presenl

con:iììrrrp b:iorì al:d have no onc to b-l-airre l¡ut tirc¡rselues.

One of the ob jeci i;i-vos oÎ this si,udy j"s 'Lo exaniine in i;he ag-

gregaì;e the s L:rrtcl,ule of cepital in Canadiar'¡ agri.c'-tì- Lure and tc ¡ it,eìilp b

tc., fj.ncì sc¡re indication of l¡hat eapilel. gai-ns have been in the period

I92(> Lo 1965 " l4or'e ir¡porì;ant than that is to exa¡ij.ne the rea.!- g;eins

frorrr aglicul. Lu¡'al e.ssets and to relaLe 'r,hern bolh to the stock of

capital atrd to far¡n opcrâl,ors' i.ncone.

A second object\'e, prori4r l,ed by .S.l',;-. Iíu1sh:reshtha I s siudy

oÍ farììr inco:nes (16) :l-s to examine these fa'.itors on a regional basì-s.

If capi Lal. structure e.nd r"ea:l- gai.ns froin a.¿r'iculi;uraì. assei;s bc"have vj.'r,h

in'r,e}regionai r'¿,r:iability as grea¿ as l,hat founcl \'¡ith resp€c l, to fa::m

inco:ne, tltere t,;oul-cl. be strong evídence j-il favonr of regi-cnal-ì-y Cif-

ferer'¡tj-ated agr:icultural policy as i'¡el1 as indicaLicus bhat research

in hc econo¡nic p:robletirs of :igri.crtl Lure nright prole rni-slea.cïing a b the

aggregato l.er¡el and shoul.d probab.lJ' be carefrilly siraLified regiolrâl-l)¡.

A furlber object, of this t¡or'l< is ri,o exa¡tine bric-rf-Ly the con-

cepL e.r:d. phil-oscpl¡r oï the fanÌly farrn in bhe light o-í estj.matecì re-

c¡u:ircnen Ls oí '¿lic Í¿r:rnt fir'¡n in the cì-osin¡; dec¿rdes; of 'uhe ',rl'Ienlieblì

centur.y. 1:'itiri¡ i;hi. ¡; fraäìe\iork it i.s Lç'poUhesizecì tha,t attitudes ¡tolded

ancì te¡peJ'ed by thl cìi-iii.culii.cs oí farrite-rs i.rr tìre dcp:'cssion yea.r'.s and

tÌre see"r.ch for securi.ty tlrrcugb fu.l-l- ot¡nershj.p have an j-nlporLant i^n-

f.l.uence oti s.l.l ocal,:io¡ oî Produc i,iLve îe¡-jcui'ces. If bhj.s is ir.¡ fac b the

case, theti it '¡,oul-ci folloir' thal p::cCuoLil1'o¡' of aÊrieul-iural. ¡escurces



lr
coul-d 'be chati¡1r:d. b.i-rrorrg¡ a cliiinge in the a Li',i'r;ridc of f ar¡te rs i:,ot¡a:,:ds

oltnership and honce, L.o'.r¿¡d an econol¡:i.c si.ze oî íarrn urr:it a¡rd utj_l,iza-

tj.on of ava.i.l ab.ì.c c¡cdi L. llhe cornbiirai;j.on oÍ cr.edi i; use and ploper fa:rn

siLee ¡ray be bire kt-,y to bcth living r,Í.ch and ciyj-ng ricJr in fan,iíng,

lfithj,n 'bhis frariework, a sirnulalicr-t nodeL basc;d on recÌìrsj.ve

Li.neai: prog::i:.r:irring j.s employed to ex¿rinj.ne tÌ:e effecl,s of difJ'ere:rt at-

ti l,ur.les 'co crc.d:it',, c or: s;urnir'r,í ou and er;rpl.oyrnent of h¡',recì Labou¡" on thc:

growth path of hypotheb:ical farnis. Tìre far¡¡s face the sarnc.: initia__

cond5.ii-cns, i,cle¡l'¿ical ÐroCuc'r,i.cu func b:io¡ls ar:d sj_n¡iI¿r. exogeìlous con-

di.li-ons .

Tbis j.s of no srnalI i.rnpor.tance slnce the more Ínt,r:i-es ting

arrailyses eù-ong the se 1.5.nes up un i;iJ, ¡o1{ have ej. Uher used poìypor:iod

linear prcg::arrrìÌjj-llg ór noD anaì-y'r,:'rcal sÍ¡nu.La. bj.on t,o study these 1:henoile;ra.

The fcr.¡ler tooll is nob truly dyiram:lc and- cannot ca¡:Lure the full elíect

of uricêri;ainties and unfr¡1fi..l.1ed yield aud pi'iee expectaLicns :'.nfluencing

the f ar¡ner t s dcc;-'L.siotL process ¡ 'fhe La'uter, vhile caparble of j-ucluding

probabrl-ity dj.s br.ibutions and cornpllex ini;eraciions betrveen the fa¡¡r

fanrily ancl eliogeuous factors i.n sirnuJ-ating prcciuci;ion ancl invesi.inent

cìecieiot.:s, j.s not, ¿n c,Ð-Lj.irizing teci:niq';e. Êecui:síve linear ¡rrograin-

lring, on the o'¿heir Ìrand, is a tru-iy dynarni-c 'r,oo1. ft. can be ¡¡a,cle to

optinizo orr a step by slep, )'ea1. by;rerrr'l>asis. This; al.Ìous for chang-

ing expec i,aì;i.ol:s a:rd val'j.ab.l-o reactiorrs bo tìre ga¡-r betreen expec'r,ed

pri.ces anC .'/ 
j-o:Lds, ¡.;hj-ci¡ servc es the bâsisi for a..L.i c.rc¡i,i on a¡cl :ìnves';-

rren'û dt:cj-sjons, e,nd acì.;r:a-L net i-n¿onle ¡¡lf,-ch is r'ea1ízeíL ailer. tjre
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production deci-sj_on has been made and exogeÌlcus fac'.,ois ccÌìe inlo plP-yà

'Relativelylii:'tl-eanatysishasbee¡lperfor":recì'usingrecn:L-s;ive

progranming sjrulations at the level of the ir:dividua.l. ia¡rn. l"1oÎe have

been used ât i;he aggì'egate l-evel. Perhaps this Ís Crre *'c the lar'¡e

anounts of auxiliary cal-cul-ations I'hicl: musì: be execuì,eC l¡ìlen siìnu-

lating decisions of a single fårrner in orcl.er '',o nÔve f].cìn i',ì'ìe -"olution

based on expectations and productioll decisions ir: yeal t, Lo LÌ:e rea-

Lized results in year t,which are governed b;r actual- ;rielcls and pl':ices

in addition to production and investment decís:ions, ¿ncì ii'oin tlrere, ì;o

the formulation of the constraint vector for ¡'eår t+i' '1'hese can be

eithertediousifdonebyhandaftereachsclutioniscì:L¿it¡ed,or

relativel-y costl-y if programned as a subrou'r,inc and rcr.lei ì:c the :l-i-llear

progranùning computer progrân. Be that as i'o ma¡1, recu¡- sive progral;r::úng

anaþsis of individual farms and their behar.io¡'el- consL¡'aints can pro-

vide an interesting insight into the effecls of ceriait¡ ai¡bitudes on

groi\.th of the firm and its ability to escape from s t'al¡t]: i: j'on in a fcu

Leve1 equilibrium traP.

Results f¡oin the anaþsis in tfús study indica'';e tiraL re-

cursive programnring can prove useful as an exllension lccl and as a

teaching devÍce in tanclern r+i th o'¿her simufation Lechnicues and rnanage-

mentgames.i'¡iththeaidoftheseitispossibleto¡j'.rlcnstra'Letc

farmers the effects of their decisicns as cornpared to l'hose of o'¿her

Îarmers or \ypoihetical- farners, considered by the exiet:sion personnel

to have trbeLterr! alrtitudes tor¡ards key issues governlng ihe grot'ith

of the fânÌ firm.



CH,TI'IiJI:L]

THtÌtjlì{ 0.lr c.{p.ì_,i].¡i L, }i'.jìt.if 'r,ì,:;jj;ir.', .{r\-D Áci_jlli.itl],,\it,:l_Ûl.l

I ú-4Pl'll1i1,- - Ti'i]¡i íiT0!ì( tOi'{{lliPÏ

llt'e!,.-:L:_-Çggi_-t4Í.

In his Ì.,coìr å-9-t::9¿"t::-"!þ,:-.1'J::*¡y;-g|.-þll-u,y.trnetri; ProÍessor" Tlipe

Haavcl;¡c pcin'os tc a rnos1, pr:rplexi-ng situation' Ïn irj-s itor'cÌs

It r.,'ould see¡t t'etional. a¡.d obvic'Lis ihra'c onc should
sbart a theory of capi|al b¡r agreei.ng on l',rììe b olle is
trLlki-ng abou'b, that is ., by a clefj niti.on of capii;al.
Ilo',rever, sì;range a-s it seeltts, 'Lhie; qu-esLÍon of deÍi.-
nitiorr has i.tsel-Í been one of the ¡nosi; r:ontroversi-af
issues in lhe lrho-Le theor¡' e¡ cai:i.i;al. (20, p. Li).

E l- s e.-r.¡l: cre in the sa:rt¡: boolt the auLhor highl-ight-s one of tlie

groa,test cU.fficui-i'ies of irloblem analysis-.thr: clu.esiion oÍ the choi-ce be-

tr.re¿n sirçlicit,¡' ¡¡ ,3.u"",' ' ption and si:r¡pJ-lcity of explanation (zo, p. :Lo6).

l\. cho:'rce of sìmp-l.e defj.nj-tions of valiables can presenL a co:npler se"" of

l,echnica.l ¿':rd. beh¿-viori-s Lic rela-tionsiri.p s rvhich coul-d be altlo s L :ilrri:<;ssibi.e

',,o iso-l-ate and unde-rstand, trhcreas thc use of rno:i: e abstract arid J-ooscl¡'

d.ef:r-ned- r'ariaìrles rilaJ. fac:i.l-i'bai;e the undo::stancliug of si.:iip1e bechrtroJ-ogicai-

or behslr'iori-s Li-c ref ationshi.ps but cr:eâto difficu.fties from 'r,he poì-nb of

viei+ of a co¡ì.vcrni.en',, cfassi-ficati-on ol r.isi.ble econoiÌri.c faú'ùs.

A dì.íÍicult¡' êncou.nterecl i;hen t r:ying to define r'ùtat capiial J.s

sterns fro¡r lhe natur+ of prcvious econo¡lic ttork relati-ng to this concept.

líuch of the irork on the subjeci; lies had 'uho expJ-arrat:'ron oÍ ¡rta.c¡'o econolnic

events ¡,nrì procÐsse:s as :LLs goâÌ. The rracroecononi st,, the D¿tional ¿rccoun-

ten|, a.nil a:rj'one el-se ',¡ho l.:ishcs tc haircll.e aggregates of goocìs i¡hich a.:.'enrt

phys:'Lcally si¡ri]¿-r'bur¡ at fhe sa¡re ti.¡te a.r¡: nob conc€ìltr,ìally very di.f f c-ren'r,

has to lrorry aboui, sueh bhj-n3s âs thc def:lni*"ion of capiì,s.1.. To th¡: in.dj--

vicluaÌ e[L]'epr<,neÌìr' ( irÌclrlci!-, rg i]rc farrn::r) bhc qr.rcsl,io;r i.s i:r'el.esani to
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his daily d.ecisions. I¡rsofar as thís lfork refatês to farr¿er- enLreprenêu] s

and the reasons and nethods of accu:mrfatj¡lg capitaL, it 1r-ifl dj-screctl-y

avoid takilg a sta-nd on the releva¡ce of the nature of capital to entre-

preneurial decj-sions. Instead, and nai-rìfy for the sake of fuiure genera-

tions of students, the fotlor'ring seciion r¡if1 sefeciively irdicate one or

two of i;he poinb.s raised by developers of the theory of capÍtal and surre'p-

títiously drop a fqr¡ narnes of jrpor'r,ant euthors and r¡orks nhich might prove

þroduci:'ive sou.rces of k'nolrlecìge or provide sorne insight into ihe colÏp1eÏity
;,

of the problem'

ït troufd be agreed in most cases thai there j's a ùirect causaL

relationship bc"':¡een capital and ou'uput, that produc'r'ion ca¡ be ¿llocated

beti,,een consump.Li-on and nonconsurnption or sawj-ng, and that sa.v-ing in '"urn

na¡ Ìrp rrsc.rì t-.o errrrmênL axi.çtin.' nr-¡4ì-rre*-ìrro 4?1','a1i.t.)', Even+-l-'.11)' ju'Sieilus

allocalion of output creates possibíLi¿ies for greaier consumption, grealrer

saving, or both. Forgettíng for the moment the problem of the precise def-

i¡¡ltion of capi.r,al and li-nki¡g it r.¡ith the idea of productive potential,

an individual- ¡.¡ho or+ns capital can achieve consumption in tr'ro r'rays : He

can manipulate his capital, addi.llg personal or hired entrepreneurial ability

(and perhaps his labour as r+e11), produce goods rvhich can be sold on the

narkei, ulti:nately obtain some purchasirg polrer from the sale and, after

covering Ìr-is production elq)enses, consune l¡hatever proportion he deems fit

of net inc one or profits. 0n the other hand, assuming that his capital is

not so specialized that only he can rnanipulate ii to eventually arrive ât

a profii:, the o¡¡ner coufd seLI or trade ii on the market for r¡hatever is

felt to be its value to the purchaser. A thjrd possibility, dependent on

the rlivisibility oÍ the capital, night be to produce lrith. a portion'of ii

and gradually sefl or trade so¡te each ysal or, a verianL of lhe above,
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pl'oduc.e nothjllg brì'ú ciìcl1 ¡'ea:: scll a porl,ioit o:i the cepitt.-l- suificit,ni; i,c

pz'o\¡i.d': a d,er.; j¡al-1e Lovi:-ì, cf I ivi-ng.

Ii appera,-rs bhcn lh¿rt; cair:'r-tal i.s sc,:¡ehoi¡ r:.el-ated 'i'.c lurche-si,ng

poìrcl' bo t,h ì.ndír'e ct.L¡' i;h:.'ou¿,h j.ts conuec i;iotr uí',h pi'oduo'uj-on of nìa-r.l(e.Lâb1e

goodo and. cìi-rect,.Ly: tlrrough j-ts erciiango val'ùe on 'r,ì-re nrar'll+ L, ca.uce d by

'Lhe cìe,.;irc of oì,hers to buy iÌ:, for pu-rposes of pr."oductlon.l Subseqr.,eni:

sectiorìr:j l.¡j.l.L i:ouch on ìro Lh the pr.oduotive å.spect-,s of ¿r. capitâf sìrocl{ aad

problens of 1is g::oiith Ì...ì1¿,1cd to ¡pintenance of a cor'çetitjLve pos¡'_ì;j.on j¡r

the inchrrlLry, and on capj-taL as a. stoclc of r,reaì-i:h, scï.ving i:,o st L:i-sfy the

co¡silrûption nceds of the fa¡rner afi,er he decides to rer¿i.rr:,

?he maj.n body of-' c:Lassic¿.I. capi letl bheory does no.L nrucÌr concerjì

itself ¡vii;h Lhe r¿.ie aL r,¡hicir nelr capital is aco¡irecl bu..b only eiür :r:

fin¿ll ¿:nount dentsllded und.el alberirative possi.bil!-ties of yj.cJ.cì_. The lJohn-

tss.r'reri:-'i,licks eIlian l;heory of ca1:i ba..l- for¡tiati-on l.i¿,.s cssenÌ;j-al1y a theo:.y-

oÍ sar.ings l¡hi.ch tried to explai.n r.*r¡. peo¡.rle clici nob consuiì1e their r+ìrole

ne L inco:ne aird ¡¡heiher the ::ate of in l,eres.b he.cl to be posi.l,ive in order

thab thcre be a posÍi,íve e.mount of sre.rings. The la.iter problem iri_t_1. not

concern us herc. The íortrcr r'¡ill_ be cl.iscussed in Chapt,cr IV.

Bolrrn-B*¡erir denieci that capital 1ì'ê.s a fecl,or of pr:od_uc.b:Lon. îo

hi¡n iL uas ¿n ins Ltr.;¡lien L of produ-:tion^-usefu1, even necesser;" insofai. as

man could clerive ¡nore benefi-t frorì ne1-,r'Jê. by devotin¿ effort to produoi.ng

"'ools anrl plocìucts tha'r, '.¡ele ¡rot dr¡eci consurrrer:. goocis . He vÍ er.¡ecl. capi bal

as a producÍ; of' Iabotr:. and natural. rcÍiouïces, LlLough l I,y }t¿in). to be the

fIn the n*tt chap'uel
lainecl by r;ay of eacl:. oí these.

'r,h e :ti.lival.snce o:f the pui:chasine por,rer" ob-
r(rLaiicns ¡.¡i.l-L bc: '-x¿rliiin ed.



on:ly origj-ïr:rl, llroducLi.iÊ f ¿c Lo:'s . 'l'he proÌ:J.e:rn o.i Bohln-l:l¿.'"¡,.:rk ancì 1';icÌ<r;.':?1

r¡aç i;his : Tf ce*¡ri,laJ- j.s a f oun of s i',oir¡:<ì J.abc'"tt , then in the ¡n¿z'l<e L d-:if -

fe::ent p::j-cos fo¡ cai::!-t:Ll. e.nC fe-bottr 5-tncly in ellfecL dilfc:ren'c prices or

¡ra¡kel, ¿'¡a-'l-u-a- L-i.on of cLuloni; coi;t¡rared Lo slorctl Labour", The elpJ,a'ia-L:ì.ctt

for ihe cl:i Íf e¡'ence :laJ- j.n the Liioe c.l-E:rnen L ancì roultl¿rbou Lne-ss ¡ ilhi.ch :îounrì

thei-i: e;xprcss:ior.l in a ceri;a.in rater. of int,crest.. Âcc.ordirug tc H.eaveJ.tno,

tschn -lle.r.¡e rk sai.r 'l,he sou¡:e of ¡rodrrc Lir-:ity s¡ s¡Iìita.l Ín the rounrJ.¿-,.bout

proceclulc.- ¿Lnct no-,, Lìre l:ctu,al amouuL of capiiaf pa-rt;i.cii;ating in a p::ocess.

Iìence the iclea th¿t capitaÌ deepeni-ng is Lhe sa,iro ?.s all inoz'e¿se j-n rounda-

boul;nr¡s.

lJickselì-rs nodel. of ¡.¡in': ororiuc b'.on seffes t,o r:mpi'ra.size i:he icle¿s

both oÍ ror:.lCabou Lnos s and oÍ j-nst¡'ui¡ren Lality o-f capital in producLion,

Tn tho producbion p:rocess of conver'cin¿ ;3::ape ju-:i-ce bo a¿ed '¡i-ae 't he stock

of capita1 gcods (the sto;:ecl grape juice) plays nc d.i::ec'r, Lechnologica:L

rol-e in ci:ear'bi-ng ilìe out,put. Time r¡orks as ¡¡ell on one boitl.c as on a 3.arge

nrìrnber of bo',,il.es in the transf or¡r¿.tioli :oroce:s: -{s Hae,¡e.l¡ic¡ s'üstes: rrl-he

emorl*ni of c¿rpital is not Lechnologicall.¡' instr'Ìmenbe,L, The col.]-ection of

a physicall sì:ock is raì;her incidenbal to bhe procesl; of br:ingÍng the iirne

elernent to i.¡orktr (20, p. 33), f'or. the objecì:i.ve s of thj-s ¡'rork d.efinition

of capiial as 'uhe trdegrr+e of _¡'ounCabcu Lr:ess rr seems hardiy o.oera Liona-l since:

this indicates li-tLfe eboub its r¡alue as a souìrce o.i prod.nciive po,.¡u",2

This approach .rii bs ihe.ì; of Etrenk lüii.ghi that to consider c:¡íia1

as a revoÌvj.n¡g st,ock, ea.ch unii being inves l,ecl f ol.' a ¿iven span of time,

2Possib4' rounCabontness cou-l-.'i. be oí llore use i..,ii,hin ihe
flreiner¡or'l< cf tìre lhec:'ies of saving and invr:si;ir,en'¿,
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is rnca-nlngler-,ç j-n rnost, cases ( e.-ì-tilon.;l 'r,hi-s nay be Lire b:rsi.s on'..ri-ri-cìr ntany

h ¿:,r¡e ci¡cscir .Lc use cì:¿rl'e oia-'u:i-o¡r as 'uh:: in:lic¡t o:l f cl capi'ual in p:roduc'ui-on

functio¡r s;",ucìies; ) . Tìre clescli.p Lion of cai;:'r-tal ¿rs a s Lor..; of lantl ¿¡¡d fal:.,ou¡:

r'csourcÉìs cìor-rs, pi:ririçs;, ez;¡>la.:in ho'.¡ capiLal is ci.eabcd., bui; d-oes liti1e

to cl.arify ii;s i,echr:ologi cal- íuuc Lj-ou in ili3 p,Toduction process or ii;s rofe

as a providcr of secu-ri Ly (or:, in gencral, ubÍ1ii;y) fot l,hos;e ¡,¡ho accrlrrulabe

it on an i.nCi.vi.dua--l- basis bhrough savin3 anC net irives l,lnelt in thei-r f i:itrs .

As IIaå.v e]l'rìo puts it ( 20, p. Ll) :

i'hô tìro Lrian ¡rocìeI also poses one oÍ Lhe frtndemerlb¿l-
proì:Ìr*rs of capital 'rhoory, tl:e pr'obl-e,rn of choice be-
tr^ieen consu:rption ¿.nd. ca¡rit,al acclunL),l-a Lion. lt, seents
nÊìiir 'r,o i.:upossible to er¡rlain the phenorlenon of capital-
ê.ccìlrnuletion er{cepir ol1 the basj.s of sorne geireral noti.on
of stor:i.ge possibiU.t;r as a.ga j:'t i;t a possibil-i.ty' of
currer: t coÌ:rsut¡ipiion.

Spi bz d,isregarcls r,'bai; has i¡een call-ecì p:'evl-ously the nealth

cotnpcnernt of c¿æital. ancl,, as though llaa.r'e}no I s renaï!í on rrs l,ore.ge possí-

bi.i-i.tytt n:tght be i-nter-pleted 'Loo looseJ.y, has Lens to ca-utj,on that not a1l

nonconsu:nption o:: sa--;ing a.utonlat-i-ca11y bec.olles capÍtal; savcd prodnctior-r

can be losi:, due io tisterj.ora i,i.on, obsolesce¡rcc r or nonùsc¡.3 He defincs cair'

ii;al guit.: si-rrrply: rrC¿..piial is produced goocls and sen-i-ces, saved fron con-

surnptiorr (ntain',;en:rnce a-nd direct sa.tisfacbion of rnen) and used. by, or as

part of , the hrr-¡ra¡ age¡t in furi;her p1.oC.r.r.c'bionrr (!l). Land j-s no clj.f farent

fro¡l Livesi,ock or fertiU-z,er- as ea-pital in thai; ìnan ntusí exll citcì his eÍforts

i,o en.joy i'r;s iertilì.i;y. Obvicusl¡', íf alÌ proclu.ci¿ion j.s corrsu.rited, the

cirarces fo:c capit,al accu¡rulation are negligÌble and, as mentiorrerJ. a,bove,

the a.ct of sa.;iir3 or €ven of rcinr¡estitrg in the fj.r¡r does rrot j.rr i'r,self

3*rd, ," sh¿J.l. be sl!Òr;n -j-èter, l.oss of 1:urchasing noi;er:.



.t1
-t ¡'e,r'rs:i o¡¡n plochrcl,Ìon j-ato c¿Li'-ìi L¿¡1.

Spii;z I s cleÍin:i.-biolr r'-j.11 be acce;,r Lcd ì1er.,'€i rr:ì-íh. i:h,.: aCcì-i-i;ion Lh,-r'0,

s:ince the fiun;il,l f."-r:tt is iroi a perl:et,ual ettiri. ir)¡ bub usu:rlly l:eùotsLlLutecì

or reboi.'n orìce perl geÌler:¿bj-oÌ as i b is LransÎellcd :irc¡n faihcr ijo soìl-.r 'ilhi)

cotnl:onenL of capi-L:11 p:: evious l-y cal,l-ed ¡rl¡ea.l.bl:r¡ shcu,ltl be j-nc.ì.ude¡i in l:he

cìefrn:ii j-on as op r.i:a'Lionally necessar'¡' 'co undcl:sia-nd tlre bio1o53:Lca1 pltenomcnon

o:1 the dcc-ì-inc of 1,he cå.úÍt¿ì1. vafrre oi' pi:oducii.ve capeicíty of 'çhe far¡ir finn

a.s iis oi:erai;o? gror..rs old e¡C bogi.ns to clÍ.ssa.vc (22). Tlre inJl,r',.olce of the

riealth corrqroneì1ìr of c¿rp:L La-l- on raLe of g-roirth of Uhe firm ertrcl especi eJ-1y

oir the rabe of groui,lr of net vorì,h, reoresen L:il¡3 l,he fanne¡rs re i;ile¡x:n'r;

fund, is ùru)orir.,ì.n i.r, Unde;rslê.ncl,irrt of thj-s e,sÐeci r¡.¿.y provi-cìe soine in.sigh L

inl,o proble:äs of r.¡I'la'b has ofì;en been clescrj-bed as irre.'riona] o¡.' in¡:ufficienÌ;

use oÍ exLelnal sou¡ces oi finance by îe.r'riers, The deg::t:e of uti-l.izabj-on

of cz'edj.i: Íacililíes has an i:itp:tc L on size of fir'irl a.rd ì;oLa1 va,l-ue of in-

l"est¡terr'¿ ili f arrn ent-orprise s and r-ilii-ma bcly in thei¡ coir¡:e+.ili-ve stand.i-r'rg

itr the inclus br¡'. 0f course, irr oÌ'il,er to lcror¡ hor¡ much credj-t shoul-cì be

used- b)' a f irm oitc should l<nov iro¡i ¡mrch bol:,a.l i.;r',l eslruon L is neecìccl i,o achievc

efÍici.eiìc;', The folloi'ri-ng secbi-on cligu.sses cer'üê.in iroio'r,s raisecl. it: uor-lis

on theory oll im'estnellL, liìrir:h ¡el¿Ll,e to bhe qu¿ln Ui+,y of ca;oii;a.l requir.ed

by a firrn.

g?i,r3i9-B.Jl,e:t.i-y.+l-{.."-.iiir,:-9,:,Ê.t-

The probJ,:tn o:f deierr¡¡a bion c.rf ec¡:ilÍ-briuin quanÍ;Íi;:i.es oí ce.pii',al

or scale orî oi:ar"a"ùi-oir for' '¿he fin:t e"'r, any givcn lio¡nont has been strLclied.

ex'r,ensir"el.]'i¡ibhj-lr i;hc tl'Leoly oí r;i-ie f:''-¡ril in genez'al e.nd s;pecìfica],l¡r in

tsorks rel¿r-bing 'oo thco3y o-f invos i;¡nent. -{ga:I, }rcr';ere r, one fa.ces i;he

prob-ì.ern th¿i, ¡rntch of the discussion o¡ invefi büu;ir'ù j.n Lhe -fi_¡n i-s presented
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t,'i l;hin a l3.croeconolrìi.c col'ifsxt, '/¡hele 'ühe cep:itir.l-olìipL1l, ra,;i-o, .Lhe sÞec-

iniun of teci.rriic¡u"-'s of pr:'<.:d.ric bi.on and '¿h e-i-i: j,nf .Lr'.e;nce on chailges itt cai::'ria-l--

labour sul¡s ii-iu l,abil-ity i.,iihin b!ìe econo,'ny e.ircì ul-ij:n¿rle cleienrj.n¿.i,Ícn oí

the rate oÍ j-niclesi å.-'e :ìoïr.:: (,t i'hc. j-ssues cìr-lruclj-ug ¿r'L Lc-,¡riion. Iuso,i¿.r.¡'

as it is possible the reviel¡ tha.b f o.L.l-oi¡s rrill noi; iouch on those issues,

Simile-ll;', ii; l¡i.1.1 not becorrlu invofvccl in thr: coli;r'o*elsy oÍ rJhaL is bh€r

inagi'riì;ud.e ¡hich tÌrc .urtrepretreui' i.¡ishes io ¡n¡xj¡rize. This ¡:ri'oblen:, íar

frorn be:in¿¡ unj.rrìpol:ìrer1b, r.¡il1 be studied in l-a-ter tieciions.

ì'írs. Robinson dis-Llngurshes cJ-earl¡' beì;r¡ee¡r mcl,i-valicns of ihe

peasani ani of the entr:eoreneur ¡

The inorality of o. ¡reasatt, . . is to pul bs-cli j-n'uo i;ire
soiL r.,'hat, he taltes out of i-t. . , so as tc p"eser!¡e
proCucii.ve cap¿Ìcii,y fol the fu'rure, not on:Ly for his
lif e bi-rne, o¡ hi-s chiLdrenrs l-if cLi¡re, bub f or: the
future as such.

Tìre niorali L¡' o:î the entrep:ceneur echoes Lbat of 'bhe

peasant in a ¡no::e exl,rei'rre fc¡¡i. For hirn thc, pur.pose
of eez'níug prof i'cs is iro b to intlu.ì.¡¡e in conslrrrp Lion
bui; to preserve a:rcì- expand l':is bus¡i.ncrss, . .puL busi.nes,s
bèlole faní.ì-;v, . . .!..s much ¡:i:of il, as poss-ì-ble shoul.C
be inve ste.L in increasi-ng proCuc'LÍr.e caÞaci- L]¡, ¿r.nd

io be on the safe side, ttre e.t¡oun i; of quas:L-ren'r;
regaldecl e,s aL:sorbecì by oosls should be set as hj-gh
as is eL a.l-l- pl.r.usì-blo (50, O. ,Or.

T.fto 
exc.l.usion oí fame:'s (o:: pease,nis) -¡,-oi¡ the errtrcpreneurial

class all.d iheir descrip bj-on as producers doo;necl. io siagntriion because their
rrrnoralityr¡ clie La,.',es oirly p:'ersez'r.a Lj-cn o-f produ,ctivc eapacit¡' and not, j.ts

expansion se€,ins l,o serve no useful- pur,oose, ?he fp^rme¡' shou-l.d be consider-ed.

a-s ¿- ful.l-Íled3ed en-Lr:eìprene uL: , gi:.j-cied, b¡,- a sÍmiJ-.:ir r¡Ì'to1ÍLl.itj', rr al bhcu3h

hi-s decisions ¡r¿y bc f;c¡tÞei'ed e,,i; t,imes by er.tr iira-Ì::Lli-ty t,o sei:arate cotipl_c.be1y

fatniJ-y r espousib j--1. j-li es -fron busint:ss dernalds or plaoe iong ru:r .br:.si.ness

conside¡a'Licns ol'e¡ shori r:un f anÍ-ly requ:ireraer: t,s,
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"¡l.,.gj1-re. 
J.l9g:!g -iiil.-:+.t::.-"-l-:,ri::,tf --¡-t-. Ji*9Sii.

'Scale oí 1rI:uÏi; a:rc)- sj-ze o.i j.n¡¡c s',,lri eir L are de Lgr'r.tin¡:tl c¡l-r '¿he bas:ie;

of ex:i- si;:'r-r:3 Lechlolo5r ('ci:e p¡ocìuc l,j,on fttuc';J,on) ailil rìarkct pri.ces for iir-

puts a.n;ì. 1rl.'ccluc i;s, Tlie ploducti-o¡i íunc'i;ion y-icld,s a sei of isocina¡rts fr:oilr

r:rhi-cir, r,,hcn prices ol.' fe.c Lors are aptlicd, can bo deri-vr,:cì- a series of poi'nLs

r e1.rr es.; er:r'[, ing ì;]rc ]e asi; cosi; alloca-i;j-on oí f ¿cto::s f or produ.c bioir cf a spec-

ífied ]c¡¡el of outpuL, 1'he l.ocus of iìrese poini:s rei:r'esents 'uhe erçansion

paih al.on3 iglij-cìr the fi;m sìroulcl. not'e i;o increase oulput wii;h:Lri a gi-veir

pJ-ani;. hpl:.ì- j-c;.r.L,i.oa of facto:' p:::Lces i;o thc expa-nsion pa.th combinatlo¡.ls o:Î

l-'ac i:o:'s yields cosi; cu.rves o.í p:cod-uèiion irÌrich, i-n conjunc'cion t¡:i-'Lh bhe

fir':nr s daliand scÌredrr,-le :ior 'r,ir e pr:od.uci,s, can be u-sed, i;o de',,e:nl::ine iir;

e quiliìr::'i.uin level of pr"odi;.c-Li-oa. An assuinp Uion of e{ 4n'l.g co:itple Le clir,':'-si-

bi-LJ- Uy o.l' pi'oduc.L:i.on f a.c'uols aI.l-o¡¡s one 'oo devellol: e- sr:rj-es o.i shoÌ'L rulr

aveÌ¿ge ancl- Ísarg:i-u¿¿l cosL culves and â snooilh, cott'Linur;us lol¡; iu:r a.v(rraåe

cosb cu:¡r¡e sei'vin¿ as an eni'elops to the grou.o oí shorL run e.verage cos'u

A f:Lna Inay be in sho::'o run eciuilibri.ur el- i;hou-gh nc L in ì-ong run

equj-libriurn. f¡r s¡rcir a case the produce:: uou.,l.d be cqua',,ing sho:: l, ru:: margj-lüÌ

f ac Loi: cos L lo rna-::gí.naJ- revenue pi:oduc'r, bni the technolo¿5- or si,ze oÍ plart

in use i¡or.Lcl no't i:eriri i, oroduc ',ion a.t, '¿he lor¡est poss;iì:}e av e:cage cos b f or

his given','ol-u:ne oÍ prcaiuciioì. äþolhctically, the clevelop¡ren L oí au

etr.'uerpr:1se foll.oìis a cctl?sc froi-u 1:oin:Ls of 'r,erûj-ro:rj'a'j'y dise c1r:iU-brÍu.,ir to

teii¡:o:"ai:y (shor"b ¡lin ) cclui h-b:::luin, convergíng on a poini of pcrmancn'b (ì.ong

rtn) equiì.ibriu;r. Given Lhe e"ssiuqr ti-oir of conpleie di-risibility ancl the

calr."ì)ili. bJ' '':o v z:c;v an¡r' o:': al-l lcl-e Is of inptr- i;, the only reason a rationaf

Þ¡cducer: irorild noÌ; 'oe ir lo.rg niu. ec¿ui l!-bi:i-rln (i1". e , ¡ on the long r.r:n everege

cos i enr.el.opà) aL a giver ¡rorn:.n'L r¿culcl be his J.a3 i-ü re:rc Liolr to changing



coïldit:lcils , f:r. a-1,.1- i-ns';anc.:s :ii-:/,e oÍ i-.1-¡crs Liiie n'¡, s;cal-e of pla,iri.; ot O"*

duci;i,¡c cap:icity e.rc cÌeter¡niireci on bhe basiis of a spec-ì-fic level oÍ desired
),

oui;pul ',1ìr icÌ.r j.s based on a-n an:rl.ysis oÍ cosii and. :'c-vcnue strLrcLìr'rs.- As

r'¡es shor.r: by Lui,z ()-¡2-), 'vhj-s anal"vsì-s j-s applÌcl"ìr-Lo cn1.y ùndor r.ery s-Lrong

assurtp i;i.cns of i:rneie ssnoss of the pi'cduction plrocess, a cons-Lent, îixe.J.

cherge per irnit pcriod on the t¡?tc-l-o s Loclr of equiprîent froi:r one shor:'i; perioc'.

to thc ne>: i anrl thaÍ; tl'le shor'l rrur rrargi.nal. corì ii curr e j-s inv¿riahl-e f or

efl unit i:erj.ods du-ring the fif etjr,re of tire c:qu.iprne¡rt, ,/itìd.i.ng the aÊsulìLrt:Lon

o-i a constanL <Ìeinand curvc, Lhe f ir-rnrs opcraLicrls r".ou.l.d be idenl,ical fi'o¡n

period to period aad ',,helcf ore plofitabÍlity of inves Lr'.cir'r, coul-d be detc¡-

lrined oli l,hc b¿.sj-s of a. st¿.+.ic amlysis of a sirrgle pe::iocÌ.

fnves LÌuoi'r'il cItÌa¿os produ,c Lirr'(: capa.ci-ty ',rhicìr, r.'hen prof i'raì ly

tri;ilized, geiler.3-ii?s inccme e,nd profits. Ib seeürs J-ogi-cal j;hat Í¡r,zesi¡ioiìii

should be sr:.sì.;ainsiì only to tho e,';Leni; that capaci-Ly is fuJ-1y uti-li.z;ed.

This tnight irnply that investileni is cÌcpcircì.ent on ouil:u.t arrC cha"nges in prod-

u-cLion, but orr the other hancl iirv estlnont i.tself , ancl its util-j-za.Lj.on genelaie

acldi-tional ouLpuL, i rlcoine, e:rd profiis. Ce.usaÌ;ion beir+een ohangr:s in in-

veoirnlent and. cha.ages in cuipuU is difficufl; to pln dor.lrr as fa.r as its <Ilrectir:n

is concelncd. Cl:eir ery h¿:.s described. a íeed-back ffiecllailj-srr oi a trpursui-t

cu:'r'etr i.n i.iirich en l,r'epr'. nu.r"" oit"*pt 'r,c baLance capacity against outprÌi.

Theorj.es of He-l'roC, Samuelscn, and ilicks ]ra-v e siroi¡n investrnen.b as a func.Lj.on

of chenge-" in oui,put..-not of the .l.eve I oÍ outi:u.l itself . I(afecki ¿nd llal-dor

considered it an inc:rc:e.sin3 funcii,on o1 tire level of oubput ancì a d.ecr'easj_ng

fulcli-on o1 the stock of capiì;al (!0).

4Thc; ques Lion of perf <:c i, Íoresi-girì: ygilqi¡.¿ unce;:'i,ain.by abou,r: ,ohe

fu Lr:r'e i-s noL irqroï.i,Ê:Ib iri; ì;his po:inL, Tf unäãr.-t¿i:.nty enters iho ;oiclurethe i:e:l.e!an¡ cosis ancl I'eïcnL1,òs c:i1] be a.cìju.s LccT tc ¿ccoLr¡rt for íi;.
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Frierïr:ì,ch ârrd \¡ora r-;u'lz (h2) cievolop;C a comÌ:r.ehcnsive'ìrody of

rulcs to bc f ol-Loi,:eC : 'ren rr:j,JÌrin3 an. in;cs bl¡en1, decision. fi rrould be

usefu-l- ¿L r;Ìris po:'in1; Lo reviel;r ¡- nultire: <.rf the pz'inciples and ci:iLe¡:la dc'.

velop,-:d by 'chca. lù?i)hasic lril.l be ¡li;cecì on inv<:g b.lrreirt in. Culabl e capital

l{oodrì: 'l'he poinl, inout,--con i;i,nuous ou'ocu b ca.se., r'rher"e al-l- inpuUs c:nbodi.ed

j¡ the d-ttlabfc gooil are jointl;' responsible forbhc r¡l.iole st::ea:n of ou-bpub,

, In th eil. ¿æþro ¡cll ùhe auihors clid a_r.ray vibh any ¡reecÌ to ca_Lcu.labc

¿ l,ruc ratc of cle.,n:: ecia-tion or, as l.I:'iclcself put, i-L: trto iI,rv and find ou.i;

t.lha L parL oî a pas';u-r.c goc:s inio :;oo1 ancl Ìiha¡ pef.U j"n::c rnut bonl (.h2, p, 7),

Tiris l¡as accom;:lishcd by cleveloping a d_ 
j. sc oun'b c.:ì cash floi+ ¡-¡he:: c the

quantita.birre I'olaiì-olr.ship l¡e Uryeen pJ.rysical ini:rut and ou.Lpub i+as i::rel_evani

and the irçorì;ani; fac-i;o¡ i.¡¿s iime, rela'uive to the cleci sicir pcrj.od., r.;hen

Ínco¡res; or exoendi bui"ùs trere to be f or-tÌtc olr:ing.

Bo i;h the rcs;ul Ls of capi-ia-'l- tÌreo::y and the f a.:'rLure of
the scar:ch for the rr'ìin.-etr deprecl-a:Li-cn ms';i:ccJ. in
a,ccounti.r.rg thecr:y bling us t,o the sar¡le coiìo1ì.r.sion:
i:hat i:here i-s no uniquely deberr¡rined nethc cÌ- of allocatj-ng
the cosi;s of a du.r¿rbl-e good to successive operatiirg

, pei'iods durin¿ the good.sr :Lifetilnc, and that the nsu¿f
di-.agrailnatic r.eÏrr es cntat:Lon of 'r,he average fixed cost
cur-ue (ancì consequèníìy al-so the oJie'rage totaf cos'i;
cui"ve ) is 5:radequaLe as a rleaìls of dealiir; rrj-tìr clur:able
good costs (h2, p, 1l-).

The capi.taliza'uion forirn.La. contaius Ì:he fol-J.cri.iing con¡roneirts:

V = cst:'Lxr¿icd cap:it.al vah',e of fact,or

C = initial cosb of fac;tor

i'loi+, if

Qt = quasi--r'c,'rb5.fot per..j-od t

Sqnrasi :,:et'r'; ref e:'s
d.epr:ec j-a.ti-cr-r is Ccdr-cted.

'¿o r eve nÌr.e of thc fixed factor bcfore
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'r,hen

q1l = nu.ÌibêÌ' oÍ units of ou L:cr) L sold in ¡:oi:j.od

Pt(qt) = lrrarket pricc o:1 proclucb

Et(qi:) = ve¡'i.a.bl-e uni'¿ coste o.rÎ p:'o'iuct'i-o:1

T = scralt¡:i-ng dei;c of g¿,.¡:i,ce} inves L:ireirÌ,

r: = cons Lanb raie of i.n'¿er-:st

S = sci'ap vel.u: of equiiritt:t'tt ê-fter T ]¡ears

Q1 =P¿(+¡)ei-o¡(01)c¿

.,. Qt- + s
TIn;¡t Tïilt'r

-T-ong-::tr.n "ï.1g!9 prof ì.tebili L'y of an i.nve:s Lrocnt deponds on ihe relo.Lio¡r-

ship of ¡/ to ths cosi: of the equipnen L C, B¡r s6f1ri¡¡ç for a raie of dis-

count (po) r','hi.cir equa.l:i.zes tire t¡ro v¿luos one carr finrÌ the i.n-Lerrnal ¡.aic

o:[:cetr'.rn of the invesii¡renb. If insi;ead the exte¡ne-]- rale o:í' i.ilLer:es'¡ ol'

an opi:oriulit)¡ cost of capiial is e.pirlicrJ. i',o ob'r,aiü 'che capitaliz ed. value:

V - the re.'ui-o V/C produces a bencfiL-cosb ratio also usecT b)' so¡ne as e

crite¡:ioir for iDvesltùerlL. lf the cash f.l.oir t.¡ere discou¡r'Lr:d by l,ire raar:irot

ratc of ini,c::e-.t bhe difÍelcircc V - 0 woul-d lei::'eseirt lhe p¡esenb i¡o::th

of the i-nves'unen1; calcul-ateC or¡e¡ i.t,s lif eiime, }èch of the threc: values

nenLioirecl abcve (Q", V/C, V - C) could. theorebi-ca111. s3l've as a ci"j.tcrion

Íor evaÌuaiin3 invesinenb pcss;íbil.i bie s . A íourLh v¿ì-ue to be ¡¿a¡lj¡irizecl.

unclerr opii-nnnt j-n1'e stmcnt s'cra Le g¡r cou]-d be '¿iro ra',,e of re turn on o.';¡ied

ciLl:i'oaJ-, Uncic¡ coirditj-ore of conme'¿iti.r¡e g--ue r.af cc¡¡ri.l-ibrirun af l. f our

erÍLerj,a r:ould l-e¿.ol to i;h e sa:ie deci.sionl (-t) In lon¿-run e o-'ai1j-bri'-rrn .ihe;'e

are no super-nor'¡na-l profiis, hence',¡ * C. (Z) ii'oi' tìrc sene ¡'e¿sou ',;he
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bsilelit co:;i r'¿',tj.o 'l/C = J., (3) Tf," in'¿err¿-l. rai;e of rc,'uurü (¡"a) r¡ould

eq..ral, thc ïrarl:e1, r'eLe of i-ni;olesi;, as ¡roal-cì (11) tì-re reLulir (ì<) to thi) cn'ùl:e-

prcneur on rqui';;, c;,;;itil. 6

1'he en'úrnÐreneu¡ assunecll;l t¡ir;l.re:s to ¡n.ex j¡l'r-z c '¿he raLe of i:eburn

o¡r his oia-r capi- ba1- ovc:: his ¡rla:'rning hol:izo4 s'itrcc lhis r'1i11 give him '¿ile

¡nax:i¡iu¡n arnount of ce,pi-ta-l :lL LÌre errC oí the period. Ltibz sho"rs Li'raf¡

rrexcep'r, ur]doÌ ccrte.:ì¡ r'a-bher unr"e:ali. st:ì-c assullo Lions, naÍiltiza'¿ion of.' l<

r'ril-l- aliraye coincide t,'ri-th rn¿xi¡úzalioir of V - C, ald that in ceri:¿ritr circr¡rl-

st¿.nce s bo bh l,;:-11 coincid.e r:rith ¡n¿:li.¡liz¿ltion c-rí Pn.,, (LtZ , p. 1? ) ,

99.-19l"j+l-Ì19._t-"-..-9.{--J-i1-!9{-",:.1y-._ojtÌg+9:rçSi,Iy¡-4-C. ïn the sintple ce.se

c¡f invesLr¡''enL:r'-t-r e. proccs-: inv oÌvj.¡rg poini; in¡rut ald poi:rt ouLput,, I.Jhere

ie\renuc va'¡i-ers so]-ely r'¡i.ì,h sca.le of invcs bncn i; (bu'l cventue'J-.Ly aì; a cle-

creasing ::ale) e.ncl the ¡a-r,e of j-nte:cersi j.s const'¡-rr'U¡ Lhe fou¡: c¡:'rte:':Le.

r¡oul-cì. irir¡ o]:v e the iloll-orri.ng i

(1.) Ifax.j.r¡i.za Liorr of V - C requj-r'es thaì; tha.L the cìiscounted

rrtorginal r €r.yèrrue cì.uo to ¿Ìr aCd.j-tional (di-scou-nted-) uni-t, of funds invesied

should ec.ual- u]li by. l-'.Ypressed a-nother ue-y, the titargina.-I intern¿-]- r'ate of

return shou1d be equal to i,he ínter..:st rate si-nce j-f iì; is ¿rbove 'lhe bor-

rotiing ::a.te enJ¡ ¿ddj-iion to inve sÍ:ilent ( eveir u.si-ng borro.;ecl, funcÌs ) r,rj-1ì- :ln-

clease ibs preseni; r¡orlh, i,e., add 'vo pr"--seìb discounLecl. value of profits.

(2) l"lax:i:ii.zation of !/C--irhe beneÍi',, cost ra'¿io--i¡oulcl be

achievcC i.¡heir rel ¿. Li=r c i.nct easer j.;r V aIc jus'r, equal- Lo the rel¿t,ivc in-

cleasc i.n C, fn <.: Lh::: ¡¡or..ls ihe r,rargiira-l- ini;erna,l- raie of returt: nu-s L cc1ua.l

i;he ar¡era3r: i-n'¿e¡'n¿l ¡e. Lc of i'e'Lurn. This i-s '¿he case r.rhen avera¿e inUer:rel-

rate of reluln i-s et iLs l:irxii¡lu;'r.

6lko.,t¡r1"s of use: of al.l- f our oiit3rj-a. are citecì. bJ, Lut,z, p , 1.6,



'13
(l) ft i" obr¡j.ous fronr (2) i;hat In¿o<i¡ti-z:: L;j-ou of V/C r¡iLl- als:o

(!) l.iaxi.ni.za Ui.ou of lt, i;he ra-tc of l.etur¡] on the inves Lc'r"i fj'irc'cl

enorr,ni; cÍ ca;c5-i',a1 ì-s l,l.tc ccßri.r'a-Lent of rrt':xi-mizi-rr¡ \i - C¡ the pì.esen'': wc'r'th

of Lhe invcs';lncnt ' .As loirg as the j-irternal. râ.te of rr:turn on ¿! narainâl

unit of fuìds is ¡¡rea.t,er th¿rn i,ìre goi-tlg rate of inlersrst r;he profi-1; ra1,el

on oners or¡n catoi baf ¡+iff lncrease. Thelt:fore lr i¡i-lf be at a hi¿h po5nU

l.,.hen thc t¡to ¡ates becollcr equal.

Lutz prcsents ¿ diagr¿Ìrlrnatic conçarison of the four criteria as

shoi.¡n in Fi¿ure ì-' An inves'¿¡ren L of 0C2 lril--L m¿rxj-lrtiz.e V - C and k' l'{a'x:L-

nrization of \7C and the avere-3e i-rlLer'ual ra.l,c of r'etu.rn on íhe enti;:e

e¡nounì; of capi. L:11 requir:es êJ-Ì j-nves tÌì.jnt of CC1, All four c"j-tsri ¡ì !¡iil

dict,al,e the sa:te j-e'-'el of inr¡esllilcnì; only i.f the exLe¡n¡..| Iate of iniere,st'

equaì.s the nla;:jr¡uln ¿víit'age inte¡ltal r'¿¡Le of relurn ()¡2, p. 21).

Var"iabte F.a[e of Ïn'r,erest on Bo1'roüecl .Tunds. Rela-tai;ion of the

assrlnp Lion of a constant rate of ini;eresi dj-ciaie,s that, t'o ¡naxi¡iize V - C

or lr, tl:e nergirìal inLernal rate of ¡e'¿ui:n be equal to the niarginal raie

of inl,cr':si on bci"ror'¡ed capi',,al' In 1,his câ.se Lhrô ciuantiLy of oi.'nr:d capii;a--I

r¡j-ll infl.ue,nce the op L:inlr¡ri sj.ze of investmcn'¿ 'ohrough j.ts infl-u-ence on the

¡ate of j.nterest on boi:l'oitÈd fnn,ls.7 The value of \y'C i¡il.l- be at a peak

uherr the rê.te or: irrcrcase in ',,he averaSe inöernaf ra.te of r:ctur:n is equal

to the raì,e of j.ncreasc i.n the average borrotring late' Tìre changJl3 rate

of interes L he.s no i:'lf l.uence oir the amouilt of cap1tal used i¡here ¡¡s 6lrjecìi

j.s to maxi¡nj-z,e tìre average inLel:na-l- rale o-f retut'n.

TAssu,nu'cl to be an increasirrg fu¡:ctiol.r of ùhe qu¿ntity bori'oired..
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Marg5.na1 i.nternal-
rate of retuz'n

.--, A.verage internal
a¡*5 rate of returtr

Fixed rate
of inter:es'u

Figure 1. Optirun Capital fnvestrnenb under Four
Profit Ìfaxj-¡niz ation Criteria
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Thc f ore¡¡o:Ì-ng pre sentcd- j-m'es t,r¿cn L cr:Lteria f or a i:a-thcr s j.tr-'pl-c-'

type of p::ocÌ.uction Irrocess e¡ld i;hi: i-rrçl.ica'r,iorrs for choice of optiirlnln

scaf e of j-nves Lt:renL, One r:on]-cì bc on suff j.ci.ellt-ly s Lrong grortrtcls t'o a.-" suJle

tllet gÊïr.rrafI). aìl enLllepïtnr:ui' of ti-ro i;yp e de¿l''r, trith i.n th:!.sr stu.cìJ'lrolìld

he inicresLecl i.n na-'<:i¡i-zing k--thc rate of reLuln on his ctn capital over

his ent1re pJ-:,nn:ing ho::izon. Sutr.ri:ort f or ttri.s stand i s o-Îf'ered by Lv-t;z

¡rho concludes l

. , . in al.l the proc bicali.y illùrol'La.ni cast;s, ne.-:ri-
rnizing V - C. .i-" a cornccL crj-terj.on bo folloir,
since Ín these ce.sets iltj.s critsricrrt is icierr bical
r,rith the crj.terion of rtaxi.tniziug the r¡io of r"e r",u-rir
(t) on tire entrepi'eneur t s o,,'rn cãp:it¿.L. I

_lgg-e1i.L,i1-ç !g I'f S_l_t9."f!

Tire decj-sion to invesbigatc the pl'ofiiabÍ-l-it y ofl e:r i.lrvest¡teni;

J-s triggered by erpec',atiorts about the en brepreneut'| s future profi'cs. l'lis.

Robinson nen-Lions tuo possible ultinate goals: (1) profits fo¡ the salte

of groirLh, (2) groi.rlh fo¡ the s¿rke of profi-ts. She ¿.d:¡i'Ls to circu.La.riiy

he¡:e: the rai;e of acctu:rufatioit (or iuvestrnen'u ) j.nflueircing Lhe ïate of

pro.f5-i, r¡hich in tu::n infl.uences fu'r,ure expeci;ê-tions of rat+ of proÍ5-t-"

thts influencing ttre rate of (inves brlenl aird) :rccrunul.:rtion (50). Corrsidei'ing

the cor¡lorate entity (as oplrosed lro thri snal.l fa,rrLily bus5.nes-o ) gne r.rouiì-d

think Lhat ploflts fo¡ the sake of grou'uh shculcl not be consicl.e:'eci an U&$g!ç.

goal, It is an interrnediaie one uhich '"¡i.fl alfor¡ the fir¡ri .bo ¡each a com-

peti'r,ívc, po,.iii;ioi-r in i;he Índustry nhere j-t is assur ecl a nornal rate of proíil;

oelb:.d, p. h?. Fo:r an approa.ch shoiring thai. an en brepreneui' nü.ghL
choose to rnax:i¡¡lize V/C, see Afai.n Rarre¡e ¡ rrCapi-t,al lni,ensi,'ly ancì the Com-
bin¿lion of Fac'¿ors of Product j-on¡¡r j-n }t. L. Luiz, Iþg__fèç_*¿-€*Ç:p-!_tg_\,
I'lacl{il-1an & Co,, lcir<lon, L961.
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in ii,s oDera¡ion. Gloi¡lh for th¿; sal';e oi 3roi'¡Lìl catl ÌlarclJ.y ì:le thou'9,Ìrt oí

as a raL:Lonal. econoiíIj,c obj r:ci;ive , 9

0Llìer faotors 5.nll-u,errcj, n3 an :Ì.rti'csi¡llcl.rl, decj'sion inc-ì-ud-e ¡

(I) Il exibi li iy- -Kei.rstead claj-¡rs ihai: a snaller er.ry ei:lntetri:a1.

inves b¡no¡rt r*i1.1. ali+a¡.s be preferred to a- J.arger orre (32, p. 69),10

(2) Ecorronies oí size oi sc¿tft; tttay ove:;r::ide iÏlr: d,esire to eirte¡

into ne¡r ¿reas of i.ut'estr,rent gradual,ly. This lrouÌd be tfile of hi6h1y coirt-

pebit5-rre inclus Lries t.ihe:ce enl,ry is difÍicul.t l¡j.th inefficj.ent c¿pacit)'.

'!.here econcrti-os; of sca.le are irnpoi:te.nt inves Lmen'r, in sucl.t proccsses o-f ten

leads Lo j-ncre:!s€,d speciali ze.tion and higher dcgrees oí uncer Laì-nl,y.

(3) Tcchnol.og i-c¿l. obsoJ.escclìce m¿y induce ner¡ invest¡ient. Tire

rate of acÌv ¿-rrc s of lechnolo¿y, hor'.'ev e r, rnay'have a negative ÍnÎl,uence oti

the pì.e"nned durabili.ty of long berrn a.ssets.

().¡) Interna.J. ì.iqu:icl.ity considerabions ald c¡r,:dj. i;l¡ortl.ì j-ness. fn

Íts long terrn plans a fi.nrr rna.y place a premiull on borrorring abiì.i b¡.. Cr:edj-ì;

j-s lnacle availat¡Ie ín rclation '',o capibal- val,ue and profi-t po'r,errbiaf of p-

fir¡r. tt hi.gher ral,e of (ratíona1) investtneni rûeans e. grca.Ler fl.orv of proiits

a::d so, po bentialiy, both a greater arlount of sel.f fj.nance as vel.f es po'ller

tc; bo¡roi* fro¡n exiernaf sourcos. So¡re sbudies shor¡ i:hat a stlcìlg preference

f o:.' in Le rnal f j.nancS.ng is a prj.rte f actor in deter':túning the v olume of in-

9Url1""" the rreali,h cornpon::¡.'r, is specifically introdr:cecl, lhis
canno'L be done ee-s:Ll¡r j.n ihs case oi the corporato finn rrhich has a potentj-a-L
e tcrnal l-j.Íe. ior the slneLl f irrrr oirlel' å speciÍic r.lealth talget seelrìs a
reasonablc goal,

I r.\-"G. J. Stigler', in The Thcory o.f P::ice, Iíacmifl-an Co,, lloir York,
Thircl itìit,j.ol , I9(,5, argues tñãC-Ïì-iñã'ir#-ãófr¿fy be ',rirJi-ng i,o nnke a
Larger fixecl. invrtst¡icilt j.n order' ùo aðhj.evc shor'1, rrrr adapiabilí.ty to rin¡kot
corrclitions; gf. p, ÌJ0.
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vc.q l,lrr i.rì-tt ín thc corpol,'alc fil.rn. T¡re ulej.n l:e¿r-soì'rs glverr ir:c-Lud c disa-dvalrLages

arisi.r-r3 1'"o¡¡ 91'¡¡ ri:it'r, ei: s:ion o:? e..iî c:{i;ernsf cìeb'i; posi'i.iorl; hislolical errei:rLs

¡¡hich he"ve ¡larìc ou L¡,:ide Íunds cìifficul.t Lo obbain; hier'ar'chíc¿,1. st,':uclurcs

¡.¡hich ¡l¿rl;e c¡u i;si<ìe f irr:urciiig asyrrlileir icall)' rrislii' foi' Lbe nraire6-cnictrt 3roup.

Si-nce nranagerrten'¿ is dj-volcecl, fi'on otrners:hip i.í a cìebi fi.n¿nc.:d projecL erds

in faj.l.irre the trranagers cou1d quicPily be fired ancì l-osc cverybhì,rrg. 0n Lhe

other hancì, tireir poien',;ia.L gain j-n the evenU of su-coess is srnall due to

¡el.aLive-ì-y sriìall s.bocìr holdrn3s in. the corlpeny. The argrutcni j-s basical.iy

thc sar¡c in .f ¿ivoul o;il rc,tent:ion of car'nirrg*; ' 
1f

(5) J. ¡i' l{e¡'nes sarr the ove:'ri.d:irr; factor j.n invcs Litlrrnt decj.sions

as rtanilrial spirj- l,s . rl

. . .a Ìai:ge proìoor bion of our pos;itivcì ecLiviLies
dep end on sponLaneous op birnisn rathei. thair on a matltc,-
¡latj.ca1 c-:xpec L;a Lioir, ¡.¡ìr ether ¡ior¿l or hedonisi;ic or econo¡'rlc,
llosi,, probably, of ottt' decj.sions to cìo so¡¡eih:i-ng posii;ive,
the full. coilseo.uenccs of r'¡hich ui,l.L be d.r'¿.r.¡n ou b ovel

' ¡rÞny' days to colÌre, can on-ì.y bo tll;en as a r.esul-t of
a-ni.tna-l spiriì;s--of a sponi¿r.neous urge ìrô action rather
than i.nacLic¡n, and not as '¿he ou,tco¡ie of a wei.ght+d
err erage of quanti-tative l¡enefj-ts nmI1,iplied by cluan'r,i*
tai,íver probabil. j-t,ies . Iìr',; <:r"pri se onì.y Þreirìnds Lcr

i'usclf io be naí,rr1y actu.ate,d by the si;a.tanents ín j,irs
oirn prospectus, holrever cancid and sj-ncere. 0n1y a-

liitle rrto::e il-ian e¡r expeclition to the Sou.th Pol.e, is
it based on an eract ce.,lcufaLion oí benefi'Ls to co¡ne.
Thus if ihe ¿lni:¡¿ll- spir'-ì.ls are di¡ime d- ancì. tl¡e spontaneous
opLfuiísm fal.ùers, l.ea,¡int us to cìepencl on irothing buL
a na i,herna-tical e:4peci;a.tíon, enterprise ¡¡11-l- f.'ade and die;
th ough fears of loss may Ìre.ve a, ba.sis no rûol'e reasonable
than hopcs of proiii; hacl before (31r, p. f6f-62),

11;, I"i, I"ieyer ancl n. I(uh, Hârvard. lb o¡ro¡úc Stucìiee , llalvard
Univelsiiy Press, 1!j!, p, 17 e',; seq. Thic j.s probabl.¡' not the case for
cr¡ners cÍ s:;re.J-l, r:-ninc oroor¿'"ed faïdl-;- þ¿sharsses l:ho rnay have to cur"uail
per:sone..Ì consurp'oiorr 'Lo fina:,:r: in';+::naÌ.l¡' boih ¡c¡rer;e.l invest:nenL alcl
expansicn, Tht:ir pref erence f or" inöei"nal.. f inailc j.ng riourlC probably steir'r
fronl an a.vet:sion i,o fcreign coniro-I over assr;Ls or intervenLiorl in the
dccisior. þrocess,
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i'rh:Ll-c j.i' Ìxay be i;rue lhaL i;-wesio¡:r¡ deci sl'ons a-r'e ¡;uideC by ani--

rna)- s¡:irits ancl, thc.¡r rationafiz,ecl rsith tlic Ìrel¡ of econoiitì.c principle:s,

ure proccss oil j.irvestmr¡t-L i'r,se,1Í' shorilcl conccíl':ibJ,y f.iL into sotne pal,l;ern

or f¡.,¿l,le :r,hicir can be descri,berì in f'ai-r'l.1 general ancì s j¡r.ofe i,ei:ilrs. Tire

f olJ.oi;i:rg sectj-on i.¡il-l cìiscuss one su.ch at uemttt . lì:, is j-lrclucìe(l in tlìis

chapber nlrì_rr1y as an et Lolnpi bo .l-ink the concep1;s; r,¡ilj.ch have been disou,ssecì

¡+i.bìr tÌ-ro ::ccnr.s ive progr"aj.f]rni.ng tccÌ:nic.uo'r¡hich has bee,n e:nplo¡red. in tltis

s j:udy ì;o s j¡tul.a.'r.; e the co:rsequenCes of clifl'ei'ent air'r, j- l,ud-e s 'voliâl'(Ìs sav-i-ng,

investnrent', a¡cl accLrrìu,ì-aiion on '¿he .f arui-ly f ann.

go-{-4re-JsLq*Ì"gsL?.,1'.139?-?-

Får'lj-er in th:Ls cha.otelbheolies r¡e¡:e nentiol:ecl ir¡ l¡ilícir present'

invesT¡tenL ì{as seen ¿is a furrction of bhe fevel- of oul.Put and tbe exisiiil'lg

sl,ock of cap j..bal. or as a furrction of .cjj"ts-gg i.n ì;he l-evel of r)u Lput . cheuei'yr s

|pursuit cu.tfvê¡!t acco:rd-illg to l':Ìri.ch entltÐrencu'r's a-t'uanilt to bal-atrce ca;r-ra.-

ci'uy agaÍ.nst ouLput, l¡as also cj.Led.tt Koyok (l(r) rrsing as hi.s po-i-nb of

cleparbure Lhe prenise thal, output (and sur;sequetli:, j-ncone ancl- profits ) i s

'r,he ¡,tain cìe't errrtinan'o of investlltcnt, deveJ-opecl a nodel. Íor" e s llrra'¿j¡g shclii

and lon3 run a.djus Lnteni: coeî.f ici¿nts of enirepreneu-l's l4lo seeir to ad:p'r,

pr"oduc l- i-on calraciÌ,¡' to desired oui;pu'r,. tlis ¡roclel reprcsenL.: a geireral,

sirrrpliîiccl dÕscrip Lion cr.f hoir i¡rvestinciris ¿r.t'e ¡lacle.

Itoyck j-ni',::oriu ccd LlIo concep'ùs of capaci'r,y: the fj.r'st represcrrls

j.deal oz' des:i:"ab.l.e capâcii,y- *ll-x - -e¡t econom-Lc corrc ei.l'r; derivecì fio¡û a theo-

::eLical- Ìolg r.rn prochction funcNi.on o-r' clerj.ved cost, cu::ve; tl:e second type

of <tepacll,y- -K- -rei:re s eni,s; a.c i;uaJ- pir;ysì.t:al- or i;eclrricall ( en¿íneerilìg ) Pao-

duc'"ive ce,,.ric j-'r,y.

12-Sce P¿ì33 llr .
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l{ilg-,,1t?Èç_1. .4ssuittj,tr3 ¡rrorJri:ers coirsoious.ly p,La-rr 1;o adj:.rsl outptti

to chan¡¡i.n¡; narkct condÍtions and, oll the basis of erxpec'r;ai5.crr,'; and l,he

prob:ibi.}i'r,i c;s a-Lt'r'ch+d to them, al,Lertp'r, to crr:ale productive ce'rraci by coin-

pat:i-ble r¡i bir Ì,he cr:iieria of eff j-cierr{; productj-on, one can deire.Lop Lhe Inocìe I

flom tìrc f ol l orr'ing cxpression:

(2.7) K* = f (r, )t'c
rhert: Y*. r'e1:re sents a-ci,ual outpul in peri.od t.

lf capar.;i-ty a'o bhe begínrri-ng of the prriod, Kt_,., í" uot identical.

l.rith op bilrral capacj.ly a gap e.:;J.sis, It - K*__.,, t'rh:i-ch the enhrepreneur shoilld

¡.¡ish 'r,o reduce aud eventual.ly closc cotçIe l;ely.

Si-nce co:npleLe rlivisibility does no.t exist and irr ¡no-"t cases

insbanla.neous ad.jns;N,ticnl is i:npossible , a. Ia.g i,¡111. o¿cur j.n :nor¡er¡enL frc¡r",

exisbing capaciiy to d--sired capacity, Factor -LimiLaLj ons in '¡,he sho¡t

run, a.ii l¡e 11 as uncel'Lainty ¿urcl l.acll of riivisibi.l.j-ly, leacl to deviai'ions

floin tl.re exy-.'a:rsion path r+hich in turn cause suboptitnal prof:Lis to bc earncd.

the cos'r,lier the dsvia'"ion f¡otn the exoaltsion path, íhe quicìter the e¡rtre-

prçneur ce.n be cxpcc'r,rct tc attemp b 'r; o reciì.fy ',hå siiuatiol: by ad;us i;irr¿
l?

cap:icily ancl resource al.location. "' l.Ihen ihe late at r'rhich a.JaplaLi-on is

ca¡ried oui is reÌaLive to the siz,s of the gap, i.nvesLnenb ì-n ca,paci'uy can

be d.escribed es Íoflous:

(2.2) K - K, _ = ['(xx - t< -)ij ü-f jl !-.r
, ^,4,.vhere 01= i-a I j.s the coeÍiicíenl, o.f adjusineni, Il ¡teasures lhe propori;ion

of the gap closerl dr:r'ing ths þeríod 'r,.

l')
--Ur-. LOUfS

ry*ia-&?y-lê11, I,VII, No.
Ðo .hlessi, rrÎhe Sl:orL lluir Revicited, " $lq,--q11-Egg.::
J, Jute 1967, pp, l-¡50-ó1.
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The va.lue of K-x- cen ¡rs ds ir¡:rmi¡red on:L.v in a theoretical sense '

fro¡a the LR.åC curve d.eriveC f ron Lhe producì;ion f u¡c'r,ion (enC lri lh knorin

vafues of subjecÌ;ive facio¡¡ such as price ancì denand exl¡ec'r'aLions ) ' i('

on the other hancl, is rneasuïabl-e (in ttre sane u:rits used' to cìefile capacity) '

SubstÍ'i,uiing (Z ' f) into (2 ' 2) , K-x- ce-n be eLi¡únated'

(2.Ð Kt - Kt_r = lr(í(Yt) - Kt-r)

= [2tG¡ - Pttvt

a¡¡d

(2.1+) \ = ÎrGù + G -/2) Kr-r

It is easily seen that by substitui;in3 appropriirte values îor

q-fr capecíty in pe:-iod t cen be expressed as a function' ttith dec:'easing

iveights, of outpu'u in previous pe:'iods '

ç', = lt1..) n (t -P) K,.-t

therefore

Kr =fr(tr) * 6 -f¡/t (yt-r) * Q -|/)zxv-z

ïnthegeneralcaseofaplant'¡¡hosei:liiialcal:-aci-i;yrlasKgri;hecepacíi:y

at period T can be exPressed as

(2.Ð \ = l?*=1t -øt r(rr-r) + 1r -f )rro
r¡rrere o - ftzt

Long run elasticii:y of capacity adjustrrtenL uith respect to output

isobta:ined'bydividì.ngslror.i,¡.unelasticitybyÌ;headjustmen.¿coefficient..

Theadjustnentcoefficientissubjective\yfornedor'decidedupon

by each entrepreneur--probably subconsciousl¡" It ¡efl-ects his elp ectations '
attitudestoriskoru¡cerì;ainty,anclhisreactionstosi.uuaïj-onserrdpolicies

l¡hich influence his particular indusbry' Ií is an jrnportå¡t vai:iabl-e for

planners to quaobi.iy, for in a-nalyses or planning procedures lthich ere besed

on simulation or optj¡izi¡g algoril,h-rus, it is i-rnpo::tant to be able io con-
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stråj:j 'LÌì,j posLu:l.aLe.l rcsÌlcnsc of 'uhr' cì¿cisrion mecha-nis¡r r¡ibh t"he aj-d of

sorfle a-np.ì-licall¡' ^.' 't'r¡"d da;tpers. 0lhsli¡j-se '¿]ie resufi:s ¡r¿J prot¡e ù.o-

¡'ea.li-s bi-c. -[n'"roclr'l ci',ion of jus'L such dariçre::s, ii: i;he rio¡¡n of f le::ibil.ity

coc-rff i-cien'r,s, in e. recursi.r.r progiatuir:ì.n3 eppt oa<:h to planning of -bire gr.oiv bh

of tbe fa-::rn fi-r,m, is ci.iscussccl in Clra.pter V.

Ï-I C.APIT/LL ÂCCUì'!'LJI"{TIOÌ{ Á¡IÐ GIì01]ITI--TIiE i,'IÙd COÌ'ICII.DT

Thus fa-r this ohapLer ha.s cliscu.ssed ques;tions tcrichi.ng on lhe

natìre of c¿Ðiial as a pr'od,ncti-olt aËenL atrcl a.s a soul:ce of put:chas ù1A

por.iei; i:he c:,:eatíon of capi- bal ihr..ough inves i;meni; and use rvith the hun¿n

âgerli; cr:iter:Íp, for in¡os b:nen'ù ¿ì.t an¡' gi_vcn poinL i.n tj:ns e¡d ì;he beh¡svi-o:'

o:f eîirepleneurs j:l â,d,justin3 theìr stock of ca-pii;.",l at a_ny gj_von poinì;

j-n Li¡oe to r,ihat ihe:y consj-der to be bhe desj-ra.l¡1e vo-l_u::re, It. j,s noi¡ tirrte

to con-sidel ihe ul-i;i.mate resuli; of <U-r.erti n3 i.nconle fr.o¡r collsrìrrtption to

inves bnen'r, --namely, gror.ith r exaîinlng the speed at r,rhi ch gz.or.;th is a_ch-',-evcd.

arìd r'Ihe l,lìer i,he rate oî capi l.a.l accumulation is as i¡nr,ro::ta.-n',. to the i¡¿ij-vidual.

filïn e,s it airpeaz's to be to ocol)otr¿es. This j.n :i-tsel,f is not eas¡- i,o gen-

el'afize f or f ir'¡is as a groull. The i.nclepencÌe ntLy oÌ.rned stnal.l. f ¿lniL)¡ business

ca¡not bo Likened ì:o a corporate fir¡r '¡¡hich finances part oi.' its ope::a. Lions

through equj- t)' c¿'"pitel . À fir.¡r d-e¡: enden'ü on Lh e s i;ock ¡n¿rJ<et f or f ine.ncíng

¡tus b ha.¡e a record of gror.ring assets a¡d pr.ofits, not onl-y ir¡ absofuì:e

ter¡is buL in lela'¿ive tcnns as lrel-l, i.î i.i; is to ga.i-rr the confiCc¡ce oÍ

i:ryestors . l! colrlpalty r¡hose ra''e oí gro';rbir of sa-l.es, íncone cr profi.b ef ter
taxes <ìoes ¡o'¿ collpe.r'e well. r.¡i blr other fir¡ns in ,¿he i.nrlustry nray .find it
clifficult bo r¿rise 'uhe fulrris ilL ¡"cÌuir.r" i;h::ough s¿fe of o.l,ock. If ris
t¡pe of sj.tuaiion pei:sristr the cor,pany lìr¿r.y Ìtot cirþ. s,ua.gne_.Le i¡ teryns of
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incolite and profits but actually rel'rogress from its colnpetitive position

in the rna:'ke!--u1'!imately to lose out comple'uely and perhaps be søalloued

by cornpetitors. À process of Lhis nature ¡¡ould be rnost pronounced in in-

dustries }rh ere sí3nifi ean'r' economios of scale are evident '

Snal1 independently o*mecl businesses vhich rely nai-nly on inter-

na1 generati-on of capii:al for expansion or on the banlçj¡lc system as a

source of f inanci¡g do no-b have to r'rorry a's liluch aboui their public image '

Up to a Ðoint thej' too must grorr in order 'r'o reach some mi¡ri¡nu¡n level of

efficiency r+hich, consid'ering the fael t!:at 'uhey are price takers in all

narkets, ,.,ri11 allor'r ihem to mee't' costs anC p-rovide enou3h suli¡hrs to live

on and meell contingenciss ' These finns can al-so suÍfer fron rather strong

shocks if prices take e' turn Íor the l¡o¡'se or producíion efficiency declines

tenporarify' Such events are unpleasa¡t i¡ a business of any size but the

smaller the business the more severe the shbck' hence -Lhe necessity 'r'o groi¡ '

Evenintheeveniofanincreaseinprofita.lility,r,lì-rethel.duet.onarì(e.i,

forces, productirrity or institutional- action' the s¡rall firrn usually r'ril]

benefit ¡ruch less than a }arger one, simpl¡' bscause its total vo.Lume of pro-

duction is sma'l. Table 1 illustrates tbe 5mportance of size vhen .Lhe 'l,efils

of trade decline.

Thefa]-finpricesseriouslyaffectedboihthelargeproducer

l¡hose inc o¡ne fel-l 21 percent and the srnall- one tEhose net profits dropped by

one-'uhird.lL At the same tìne savings d;'opped 33 perceni for the big firn

't¡here some of the adverse effec'r's could ì:e absorbed by a reduction in con-

ùo 4",, percent increase in production cosis r¡oul-d cause a' de-

cline of lf.] percent * ^ii'""iàtJ" rirt'i's-nut incorûe ' 2l percent' in that of

the small producer r"a\jrä'ir.,.lù-rii -, -ç¿,zoo a-nd $11610 respec'tively. Sa'ring

r¡ou1d decl-ine accordinglY'
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TriBl,lì :ì,

IiJl¡I,Ur,)ii0 ¡l OrIJOr,tJllE Oir PiìOÐu(lÎioi'l 01il

I'illi' -ll,JÜJi.ti illlt iiÂ\¡.läG

pjgryj]_.Iit-1t t Pric¡:s decl:Lne by 10 pelcen'L

G}oss Product $13 1500
Total Co,.;ts ._-9_,-9_0jJ.-

NeL Inco¡re 5 r5ao
Consumi; bi,on -^l-J"O-q-savíng '32;öoö

DecU-ne i:r ne i; iuco:re
trnusnal J¡e8.2' as perceni
of a,vera3c zff"

Ðec-l-irrc in sav j.ngs
unusrlãl yeer a.s f of
êver:agc 33it

=;=::ìi;l::=--:.:=.=:::;::i:ì?:=:=-=--:--:::;.1:iì:.:::::::::=:::Ìi:.:'--:::::=:.;:::lt::ì;=:Ì.-:-:::i:Ì:::=::t-ì::::::::

surrp bj-on of $500. Thc average earnirrgs o.fl i;he srnafl fir:rn only al.l-o¡¿ed con-

sunl: bioo al" ¿ ler¡ef of $Lr5OC in usual years . l',rnen a poor 7e a:,: hit, iL itas

tlifficuli to reduce c c:nsu:np l,ion. fn the above exa:n.ol-e the effecL of small-

ness and a lcvel oÍ subsisLcnce consurn,o i;:ion p¡iol Lo the poor ycar causeC

the o'¡¡ne;: io eat j-nl,o eepii;al, dj.ssai'j--n5 t1100,

The a'ocvc coulC easil). reo¡osen't, the situ-atioa in agriculturo l¡here

bcth pric,:s ancl ¡riekis are gii'er: i,o iî11:-c ¡ua-tion. T:-rre, t:hc:r't incorrre dc,clj.nes

the la:rge íirr;r suif c;:s, brr-ì; i U is usueJ-l.¡ inuch inor: ce.;r:,.ble oÍ absc::bing a

loss th;¿n a srlalf firn ,.¡hich ca.n ¡ilee'¿ its cleurise if it encoun'Leïs ¿ series

S-u^rss!,^-Ç-o-'Içii'1,ii-9.11"- I¡{gq*Ìtg-4'*^::l

Gross ProducL $l-5roco
Tota.I Oos !:; áç.:i-..-.- _9_rQ.o_-o-
NeL ïnco,är: 7 r00C
Consrr;no'oion lrr000
Savins ru.Õg

::i::;:j j.;:.::':;-1::i.i::i::: :i::::.:.:

:s_'$]"1_i.¡:-o-ÈUg_u:':

gZ, o0o

I9)!-.*4-,2-ç9-
2 ,1CCr C.\rìL t)vv

oUU

rr7.1!

$ó,300
_4relg

f,hoo
--l',1-0.9.-.$ 100
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of Poor l¡i':ri s,'r2

Â íij-i¡n l;ü,rs i âccullu:ì.3 i,e soliie a¡loutt l, of capiial' in ol:der to produce'

TL nus1, g1'ùr,r, eìrcn if i,Ì:¡-t gÍollih is a one-t,irne, j-ns ',:'u't'e'uecus jun¡: f::om

zcro .bo ¿i -*iz¡: i¡hich :i'r: ¡raj-nLaj-trs; ío::i;vet', an-tcì, as sho;'ln j¡i the cosi cur¡ve

ênâl]¡sis oÍ 'll-leoiy oí tì're fiïi;t or j-n 'Lhe ex:uiiple ¿lboye¡ Uhere ¿rc of'¿eu

gocr-l Ìeasons fo:c ¿i:o;ht-r; 1e.r¡1c:r 'i;han the size at r';hích solite fir¡ns oi:eraìc'

Â key :loLive fo-r: '¡ir¿',, gi:o::th is Uhe desire f or profil' I'frs ' Iìobinson

tcuches oir ti¡o fa-cto:'s r'rh:icÌr âre l:e1&i€rd j.ir dcLennjning i;ho desired::abe

of cäpil;al, accu¡lu.Ìa. ilioll ancl se¿rcires í or Lhe coni-reci;in3 lin}: beti¡ecn i,he¡t.

I'hes e Îe"c Lo¡s arc :

(:l-) The ex-p ec beC rat,e of profil, en'isagerì as re suJ.ti-ng fi:otl a

ce¡:Lej-n rai,e of a.ccrùnufã,.tion.

(2 ) Tirc raíe of accu¡lul-¿i'¿ j,on whi cl a-n exp::cteC or gi-ven raLe of

plof i b t:iì.1 :Lnducr' .

TÌrc, inf fneucr: <)f Lhe ,':x!'ec t' ed raie o'f prof i. U orl i:ìre desire cf

f inns to a^cc-r,r¡rulla Le has be:e n rnen{,ioned be¡Îore j.n ihis cÌra.irie:r. Val'uing

'Lhe er:-'r-s i;iirg sLoclr cf capital on íhe basis of the s¿lire e,rpec tr:d rat': oÍ

profj.i;, the ¡rl.atrs of the fi¡ns can thel be eE:resssd in 
"ei:¡s 

oí a rate of

accruirul¡.'¿ioir. The er.jeoi;ed r¿L:: of plofit vill usti.aì-Iy be heavily inílucnoe;cì

by receni; exoer:'lence ' The exben'¿ of ihis inf,l.ueirce de¡renrls on ì;he nature

oí the rranintil s¡riri'us 'r¡

Tire re-'l-ation beLi¡e"'tt thi.: il¡o app::oaohres can be siro'.rn in ligure

2, The cu¡ve TI shol;s 'uire rarie of ¡"cclxml¿ti-cn as a func'Liou of the rate

r(*'ln the follcr'ri-ng cira.o'oer 1"he diíferen'¿íal- effecLs of price
suj)iror'r,s on fâ.nrs o.i iliÍÍ'er:nt, sj.zes i;i1.1 be exa-rnitred ín rele"iioir to 'r,he

ef:lec l; iv err c.,:; s of gover,anenL po-l-ic:ies ai:;ting at ¡ ccìj-sirj.bu1;iott of inc'olne '
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Rate of
accu¡tu1a'uion

Figure 2. The Desired Rate of Accunulation
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of profi.,, liììiclì :induces j.t. The seconcl curve AA re¡:rcsents tl.ie r,rxp r: ci ecì

raLe of proÍii oi] íi]v es-,,tìif.ì11 as a fùnc Lic¡n of tìre raie o:i acc-r-urtul a'r,ion

r.rh:ich gcneraLes íb, lire poj,n'r, D reprcseirts a lraLc of accuiiul,atj-on i¡hich

generates jusb i,he ex.¡:cctal,ì.on oí pr"ofi.t thab is required to cause ii i;o )¡e

nain;airre cl. Th:Ls j s thr: ¡rclecired.rr raLc of âccultltl.et,ion (50).16 Il is dc-

sired, thcugh, rrrore in the sense of sorne concept of general eo¡ilibriu-n for

the eco¡oiny. If alf producer's al:e a',J poini, Ð on the j-r' inc:lvidual accruitu l ¿:i,íon

nraps, bhcn -"o:le degree of stability r.¡ill h¿Lve ì¡oe¡r leached. .A.ge corìpos j t:Lon

of capital can be expec.Lecì either' to rernaj,rr consiant or to chsnge aij solne

ra.be r¿hich can be anlicipaled. This r¡oul-cl nalce; li.fe ea.sj.er for investors,

planners, and polic¡" lnakers r'¡ho fioufd llal'e ¡nucìr mot'e ccriai¡: cxpec ba'";i'ous

about the e.ff ec us of changes in val.ues of exogenous variab.l-es ou thel¡1, clre

of the nost inl,,^restiug facets of thís graphlc represenbatic:r of the clesi-red.

rate of accLulìuletic! l¡as no'¿ bouched on by I'lrs ' fiobinson. Specif i-cal-l.y, r'rhy

is it ihat uo*u fir*" ner¡er reach D and lihat lnust an enirepreneui: clo l,o rnove

thcre fro:n a point to '"he left of Ít? It miglìb be useful to dre¡r on a theory

of econo¡nic devr:lopment in order tc ge! sotae insigh'r, inl:o the pl'icnorrcnon of

lti.iladequatet¡ firm size and c¡ues'r,ions of 'wl-rat Leibenstein (3!) has iernled

urrfo¡.¡ level stagnation ' rr-

15--"It i.roüld no'¿ be diffi.cüft to sho-'i a fairly close rela'',ion be-
tiveen ¡novc¡ien'r, a1.ong ì,þs , Eobinsont s -i-f cui:ve and i;he adius'r,îìent ccef f icien'u
esiinta'"ed tr;' [o¡ cl; ,

11"'Harvcy IeÍbcnstein, :igg,Lqj1l9_¡f*!r.i:liqlf:s_?_elg.-!993o¡i--9^!19-11_11,
Ne$ York, Hi1e¡. ¿¡¿ Sons, L957, ì'losl of the .fo]ì.oir:ing section i¡; a nodifi-
ca'r,ion of the lnoclel deve Lo.¡red j:: his book.
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l4Il'ii.iÌíUi.t Cil.l-TIC:iL, iiI¡ICÌT

Leibens'{,eilr develol:ccl his lnode.L of k:r+ fe¡¡ef stagrta'uiou rlithiu

the f lerrc irol'k of a s'.iicÌ.y of tì:e ¿ro .r [,]r of rrndcr(Ìrvcf ope,.ì e cononies . Tt is

possib.ì,e, hoi.Ial¡el', No d::ai¡ cel'ö¿.ir:r paralle1s bet¡¿eeu n¿Lcrourrits a:.rd srral-l,

farni1y-oi.lnedfintrs.Theana1ogybeí..']oel-lthefunc..,i'otrsofas:na11.farli-l'y

business anrì a- naticnal econori¡r cán Ì-c seen c.luite easi]y thr'ou.gh observa.tioir

of the farnily farr,r, It conbaj.ns a consumi-ng sector' (bhe fanil-y) ancl a pro-

ducing sector' (ttre tarm); it ex¡:orbs goods to ¡ralkebs ouiside the f¿¡-'n and

imporbs other goods noL ¡lanufac.Lu:red J,ocal.1y, It evc¡¡r ha-s a balance of

pay¡rânts problern. fire íarnlel r.¡Ìio refuses to use credit can be li,kened to

a gorrez'runent uhj-ch t¡i.fl no1, a-l-lolr to.bal, i-mporls to exoeed toNaL exports

vithin a g:iven pelj-od. A1local,ion of ne b procluct be Lr¡een col.^rsuìnption and

investntcn L is a problot f or the f arrn f arnily just :rs i'¿ is f or natioiraf pLar-''.ners,

afbeit on a. srnal-l.er sca1e, 'lJith ùI:is in iirind, Loibensteinrs nrcdel rnig?r'L

provc usefuÌ in uÌclerstanding sornc of 1,he undo-,..1.yin3 fac',,ors go,rernÍng capì.i;al

accurrrulati-on and gror,rüli of the fa-rm fir¡n.

Sro',¡öh of the farm iirn can be defiued as j.ncrease o.f pt odu.cli,ve

potential (measu.r:ed by value cf capital) uibhin lhe enter:¡:ri.se and, as a

resulL, gror,'bli ín ploduction (specifically nei; produc l, o:r' rret ltlcotte) ei.Id.

evcntually ne'r, ro|tii or cquity, G¡ol¡ih of thc fir¡r is clcpencìent oiì pro-

cluction oÍ ¡nore gooCs and services iharl are consuned and a-l,focation of .,,hs

residual to pr'oductive inv estln{:.t'ì',,, i. e, , capit,al fomatj.on.

Tire re1¿.1:i_ons bebr,¡eer¡ incclne, ccnstut¡ttionr. and capital formati-cn

can bo de scribed b; 'cho thr.ee f ol-l-or¿j.n3 equaii.ons:

Net incorle: T T s ( K/s, T, p, i,I)

Consurn,ction: C = i (Y-. S, K)
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Cal-riNai: K=L(Trú)

r..'hc::e : C = con;ilri.¡riion
T = net :incorne:
K - l alue o-f f a¡,n c a¡,ri'r,al
e = +-n.ì _¡-' ^'.l - .r. ¿rr¡.L ,J sIZ C

? = technology
P = produc U-Íac{;ct. ;orice ral,io
'I,r _ 1.rrì;l.l,h a,_-

The above eo¡abi-ons siro-¡ ltie ac Lual bej-,.at¡iour of tire varíaìrie s

in qr:estion; iherefore 1,I:ey have noLhing to clo äi.i:ectl_y riibh erçec l,e.tiou.s.

fn th-'rs thcy diÍf er. fl:olr, irhe approaches talien b¡' I,frs. X,obinson ¿r¡cl oLhe¡s,

Indircctly, though, consu:npiion r.roulcl probabþ. be aff ec.Lecl by estirnal,ecì.

invesillent needs nhich re¡nseLves r¡tlu.Ld be governed. by past experi.ence anrÌ

its influencc on profi'i expecNations,

!'j-gure J shol.¡s the inte::action of ¡a i;es of cliange of incol¡ic

and coirsur4: i,Íon and its e.lf ec L on clctennina.ti.o' o.f capitaì. and. gror.ii;h of

the f inn, Thr: 1¡1¡,'-ut seg¡ìsì.r.i, of the curye depi_ctiirg rai;c of charrge o.î corr-

sutn¡rl:ion coinc:Lcles ui bh the capital exis, j-nclica bj_rr3 a subsis bence f eÏ el_ <¡f

consuiû1:rtioí lrhich canno'r, decline, regard.iess of capiial fevel (even if it
nteans eating into capital Lo maillLai.n it) ancl initially i*il.-t irot gror.r due

IQto bhe ireec to e-ccu;n'fa-'¿e gree.ter prod.uc Live potential.fo .A.s ceçitar accu*

¡tul-¿-tes and rate of gro',.iih of incoine increases, consrunoi;ion can i.nc::ease

RlåJ-as-glL r'rith j-nrze stnlcnt u.nt',i.| sorne f evef of satisfac bion is reached r.¡here

raì;e oÍ change of consnm¡rtion ¡e¡tains leì.atively corrst,a.¡rt (3g, p.1l-3),

iìal:e of ciran3e of ir,coáe crrn Lre expecled. to groir initially at irn

increasing raie, taperÍng oÍÍ' eveni'ar.ry ancr, pe:rhaps, e.¡en tarce a doi.nr¡¡¿L.d

turn es f a ctors r'e1:,tin3 ¿o e corroï,tics o:" s j.ze b(J(:oril.ì /.-jí.t c.:i \.^.

l BTir¡, fu1:L i:rpac b of the
feft he¡e by 'i,Ìrc Íar.ni ieiìij.ty (see p. 'T;"1atr" of ì;hre ent:.eprerÊu:r-r ¡voul.cl be
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¡'igure 3 , lnconre Cor'¡suntption and Grotrth of th e Fir'¡n
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In bhis; syetem capiial. l-evo-l-s ere: d-gi;cr¡i.rrr:rì. by absol-nLi lovels

of i,noor¡e and coi:rsutrLpl,i on, bi.r'r; ¿'i, ihe sa¡e t, j.lne ral,cs of changc of these

tr'¡o \-ê.r'iâbl.es i¡i.1I be afíccted by r¿ies of change of capital i,n ¡ela'¿ion Lo

lìre absolute: fe.,,el- a'u l¡hich 'r,he change tooÌr place , ln efíc:cL, then, the

cur¡¡es ca:lnot bc inter:oleted as bein¡ ¡eversibl.e in '¿he sense that they can

be leacl bc¡h Ír'o¡r l.ef-ù lo ri.3}ri a"nd f'rorn ::i.ght lo lefí,. the s jrnuì-'cs:reit¡'

oí j-nll.ue,nce pi'ecÌrÌCesi th:is, Tire figule nits',, b:¡ usecl ¡r,ore in a ¡i¿ur-ner:

shorrj.ilg so:re lype of c o:rtpar-a i:ir.e static anal-ysis ¡ather tha.n perfec'r,1y dy-

n¿unic fl-ot;s. K2 i.s a poinl, of r:quilì.brir.un r¡hich -v¡-i-l.l- be rc-,achecl er¡e'¡rtual.-L)'

if capj. Lal leveì-s vary b-.tr.ree¡r K¡_ ancl K, , The ¡nover¡ent isil l- be frorn ií1 to

lí2 as capi- i,a]. groÌrs fr'o tÌ:.e poinr- lihero plodr.rci;ion and consrunpLici',. :r'aUes

just balance eaeh otì'rer', al-lorvi-ng for. no saving, A posrj-tive late oí accu-

rnr,l-¿riion be',,r¡een K, and i(3 l¡i-l1 be difficult to achievo if a gradual builiiu.p

i.s etten'rp.bed, -for at such absol-ut,e fevel-s of incorne, c on$iu¡rittiÕn, anC capi'uei.ì-

ther'e tna-y be a. terid.ency' f or- r'aie of gr.oru'th of consur¡otío.'r tc exoe,ecl :.aLg of

groi,ith of iÍcoìlte, lea,-ving litlle or nothing _for investlnet-rt j.n nel,' capac_ì-ty,

The poínt, Ii2r tho.'cforc, is a poínt of s'uagnarr'r, equili.ìtri.u:tr, a tra.o f::o:rr

¡.¡hích the femily firrn will fincì it diffj.cul-t i;o extrisai;e i_ts_e1f sotely b,¡'

i¡lbel'na--ì- geneu'ai:íon of ca¿tita1. llh¿t Leihenste1n pr"escr.j.bes foi' an ecorloìÐ¡

vhich fi.n'l-s itscl-f in tlils t¡pe of trap (r+here rate, of incr.ease of consurnpi;j-on

rises fasier than inconc, Cue to populal,i.on gro'.i'r,h ) is a rttìj-g p!.s;h.!r 
-4.

trì.rr:Lììu¡r crii,ical cfíor L is requi-re<ì to siror.e thc eecnor:iy pasi. I(3 .r,o ¿. st¿te

¡¡hera irrcoi;e ¿Jroi+s f e.stei' thair colsrun.otion ancl conLj.nuou-q ;roril,h i-s possibte.

Tiris can be achi.ev+:ct by an injc-ctjrcn of ca.oi.Lal fro¡r outsi.cìc+ ihc sysi,e:ii-r. In

the case oí fani.I¡' f¿'.rms, ilJ can be aL+,¿ined by cnploying suifici-ent, cr.,-cii t,

'i;o rç:acir a size oÍ íirm tùicli i-" Lcss susceoU-b-l,e i.o siroci;s suchr as poo::

yields, bliigh'ls, or surìden.L;' rlcpres;;ed þt':Lc.rs.
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Oihcr' ¡ls:¿;.¡;ures l¡hj.cir n:igh1, al-lot,l a fir¡i to cvacle the -Lc¡.¡¡ l.ervel.

e quiJ-ibr":irli: ilap ai K^ incfudr: :

(l) !ìccluction of the prop:,ns-',-t;- ¡e consu;ìte, i'e., ìLo,:r er.' c1,C or,
C

generaS.ly cìC,/tlY. lthis '"¡ould br: a tetilporarlr neasul:e) necess¿ury only uilti.l-

ca1:acity ri)alch(,s ccn¡cr{,itive di ¡ncnsions ,

(2) -ünuï'ovecl ¡re.l:ra-3en €n¿ and pr'oclucij.ve eflficiencjl. Thj.s irou-i-C

eniail- j.ncreasing dY/Y o-t: dy/dK.

ß) -ìxpansion of capila-l thr:ough util.Ízaiion of exLern¿J. sources.

In addition 'r,o bo::ro;,'i-ng inone¡,, fa:rners ca.n expa-ncl procLuclíon through Ïenta1

or through coirt¡act fanning and velLica.l in'te:gi'at i,on. l,lìrat is iinpl.isd here

i-s lnove:le:rt a-Long 'r,he p::oCuc'"ion func'¿j-c.¡n a.nd a-ì-ong the abscj..ss¿ i-n Figure

l, b¡1p a.s s.r in3 the endo3e.,nous j.nf.l.u<.nccs 01 ò.Y/I and èC/C,

Use of exbernal- sou.r'ces lo escape the lon¡ l-erre-L e qui U-br:ì.tul tla,p

is irrrporba.nt, fol the.famiÌ;i. farrn sincc: du'.rii-rg íts life cyo:Le 'r;he pc::ioi of

greal,esü cepiLaL neecì coincldes i¡íth that of greates'c consurrpl,iotr r.eclui:"ement.

ff consu,i,.ip Lion ne.jcls ar'e s¿rtisfiecl, business necds rnay su.ff e1. ) a-ncl i:Í g:.'oiilh.

of the:linn is given pri-o::j-ty orrer fa:niÌy needs and consuoption is crr.¡:L,ai.led¡

the fanrii.¡. rnay fincl i.tsc.lIÍ' j-n a forceci sevings trap in uhich aciual sav:ings

are Erea'r,el: than '¡he propeirsity to savc, in a schedule scnse. That and lnore:

exaggerated use of credit by tho fariner, as a rûeans to foi:ce hi¡lseff to s¿_vo

('uhro',l gh all oce-';:Lon oÍ principal ancl j-nter.est to procluction cost) r.r:iJ-I rrrean

lo',¡ net inoone, h:igh sonsitivi.ty Uo pri.ce and yieJd fluctua.r,ions ancl a dzmger

of -losin¡ pari c.f his capit,al assets íf poot.. ye¿t:s appcar' in sucocssion. The

na'r,u:'ei of the Íani-J.y cy.cl.e a::d iLs il.lil.uenoe on busj_ness d:ci sioüs and ¡rorr i:h

of thc fai'¡i'r Íirr¡ riiÌ] ì)e dj.scussrjd no:'e fuIly 1n Cha,oter TV.

The âbove secLion poíni.s out var'ious rc:1.ati-onshi¡rs bet¡een capital,

incorite, corr¡'rr¡rl¡iion a,nd gr.oilLh, â.11C ìrhe (.1e11üe1.s of stagnaiion j-r, a lotr-l.eve-L
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e qrr.iì-ibi::irur 'lz'a.¡r. 1'Ì:e probltl: s1;:i.Ll. ::en¿Líns, LhougJr, oí liolr one t*rces

pcsli:ive r¡l.ja.suríìs t'o l¡u'..1cì up l,li e 1:ínr:'r;ic r,llci'3] to cscapc the gr:,Lvi Le-i;:ion:rl

pu1j- oÍ Ií2. l.n the Íot.l.c¡¡:i:r3 pa-3.rs tlio a.pproe-che s Iii-ll- be) si'ÙcÌied ¡:hich

nigh'r, ansi:rr:' thtri ques bion: one ) irl f air-'fy sirecif ic Lerns, itlrl:i.ca-i;es uùra-L

dec:ision va¡i-¿rblcs e.r'e nceclt:d ancl hor'¡ Í;hc inío¡'¡na lion obt¿incd shou]-cl be

process€jd., irhe second j-s a Iùo¡ e gcnelal descrip Liot-t of ¡¡Ìra-L i n f acl rria¡r

ac'cu-alJ-y ¿1ridc thc entr: e¡rr'r,neur j'-::l hj,s dr:cisions to ¡::rinLain oÏ ex¡lartC

IV lir'O PLAI{S IOP' GROiiTiì

A, Pl.Alii{Î{(i FOR GF.O],.iTFI Il'J .4 Crli'11'}ìALIZ,!ìD llooli0i'lI

Try:írlû lÌasve:l mo (2O, Cir. 21), cleveloped a ¡¡roriel. fol de,tcnitir:i.n3

clitical valu,es of consuriq: i:ion and ínvcs Llne¡rr; j.n a cctLLralizc,cì. ec ono:ti;' (tr,

r'rhlch the fa:riily fa-r'rn rnight be l:iltened) so as tc ob'"ei.tr speci.fi.c e,col'roln-ic

ob;iecti-ves r. elo-'r,Í.ng Lo capj-tal ¿"ccuii.. ll¿.tion and corrsrunptLoir '

Àssu¡ne tl:e fol-l-orri-n3 si Lu.¿';ioir:

(1) lUû ocolìoÌìric plan i.s to be f or-¡ml.atcd for an inl,ermedi¿ie

rar'rge pel' j.oC. Â l-er'ge e,noun'L of capi-'i,al r.¡i]-l- bc dr'.c f oz' rc.*olacc:lcut be íol'e

thc perj.od e cìs r buL ar¡ail.abf c ì: ecÌrnoi-ogi.es at that lrrrrte ce.n be f a:lr1y nel1

folcsecn,

(2) Tire rna-jo::j. by of Lhe aclult popu L¿'r,:ï.on ab the begì.nnring i:iiJ.l

still be pr..jsent, ab the end amj- r¡il---l- b.. c oirc c-:r:n e.d- abou'¿ the economic con-

di-'¿ions Ío¡' so:iie ';ì:re bs¡'çi1fl i,he encÌ of 'r,he periocì,

This sugges Ls e pr:rioC cf up ',:o ¿-:boltt 'rrclì J¡eål's,

L:-ii. Ì;iaì.ly a nrlr,rb3r'oÍ econonjLc palhs catr b¡ chosen:

:1,. inc::ca.sed cons,r.mlticn;
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2. cìep-Leiion of s boclts;

3 , deci'c:a¡r ed coirsul,c'cio,'r i-ir f avou:' of c:pi tal- agcir¡it-irl ¿:. t,i ci-r.

I'b i.s plausibfe to essr¡Ìe bh¿i1.; planni-ng for'thc -fu'mrc shouJ-d be b¿¡seil

rirainl;r cn erci..ìustrrti:n L in le -1ation to i¡ha-t rJas o'.one itl bhc ne ai pas b (perÌr:ips

the plcrvious plann:i-Irg peliod),

Pr:incípal inf onna.L j.otr ( evern j.f on.Ly inclic¿! bive ) reopired to

folrntla"Le a successfrì-L plan inclndcrs:

f. ilheb is the st-l of hrunan paeiferênces concern:ì.llg p::esenì;
ancl ful;ir_rc gooJs?

2, To irha-L col'Ìsequc)nce$ vill prr:sc'n'u economic d.ecj-g,ions
lead. as far as Lhe supplT o:i goo.js in tìre futule is
concerned?

Ther important, varj-ables j-n l,hc r¿o¡ìel. a:re::

x(t ) = to Ue.l. ne',, ou',,pu b pc:i: unit o:o ij:ne
C(í) = rate of bota-ì- consu-rnp bi-on

K('ù) = r:a¿e ol capiterl accrunnlatiorr
K(t,) = f ("(t) - c(t) ) = sLooìc of capi.''a.l-

The Íi¡sb period of lhe plan is clesignated as t=0, bhe fin¿rl year as t= I'

lúroçn data on i¡h'ich Lo base planning decisions are Ii(O), x(O), a:rcl the l-evef

of consurnpt:ion jusb pri,or to i;he plannj.ng pe:r5.od, cìe si-3natecì as õ(O). The

level of consurrrplion j,r¡ the fi¡'st periocL C(O) is e- ¡raijn:i{,ude to be de'¿er¡ll:ineC

riithi-n the plan.

th.ii<ìefj-ncs f o¡: rìe Le:"¡r j.n j-ng policy Lol;ard.s consurrp'r,ion shou.l.d con'

sider ihe uti.Ìi.ì;¡' fu¡eiior-r of those affeci',ed. Hoi.¡eve lî, 'r,he icle¿- of uTi.l-i.ty'

per" se fol a gi-v e n pcirrt iir tine is rreâÌlingless and probab];r shonl-d rela-te

i;o a s bre+,ch of 'uûrie, .4:r idca ol a ful,ule s t,a¡c.lard of I j.ling na.y no L be

coìì.jeiveb:i.e in alrscl-ri;t terms end s:)ou.l-ct b:, siaJ;cd j.n Uel.r:rs o:î ¿. colri.:erisoi'r

i,'i'ch proserrt cr ì:as't, s l:rn darcls; , I¡ii Lh this in tlri.nd goals of consultilbic.n could

be f o:'¡nrifa-ied- on tirc b:-sis of ';he f ol.l.o-.iing Þrc,tiri-ses:



]. People irorll-.Ì proì::Lbl¡, be avei:sc 'co loircring thcj.r l.e.:ef ?

,living relaLir.e Lo i;,aa-t had beûn cnjoyed ln Lhc p¿L¡ri; '

2, They rni gìrt even be aver'se to a cìcrc-l-inr,: in the r-e- L c-.-o:i--i-rri-.

prove:re¡ll, o:l lheir s'r;anClÌJ. oi ì-ivin3,

3, Considering 'r,he conce,¡n for econo;¡ic condjr-1;ioas be¡.6il¿ ¿i..

plan period, r¿"te of not out jlu'L shoulcL no L be srrial-l- er: than the rat,e of

consurrtption at tirc+ end oÍ' the plan ?eric¿,

L. People r'r:itl- proba.bl.y no'ù l.ran i; bo -.¡or]t any harder in i,l:o

fuLulr: than thcy ha.r, e in thò i¡:r¡cciiate pê.s¿.

Defining consrunption in periocl t as

c(t,) = r (i) + c(o) o ¿: +,.,- e

the pl.anners are f¿ced i.¡j-'¡h the problem of cleternÉn:ì.ng thc val-'tres oÍ Lhe

cons'uants /. and C(O) ¡.¡hich t¡i-1,1 leacl bo i,he achj-everlaenL of tlrc plan;r:ìlg

¡.;oals . Tlie consi;raints lirútj-ng Lhcir choÍce of policy a.re I

(1) 
"À(b) 

+ c(o) > õ(0)

this ís thc stipula'ui(,î ¿hâ-L cotrsl:rnpl.:ion bc nomleclinj-ng.

(2) ¿- (0) + c(o) ¿.- i:(6)

Consumptioir ca-nnol c.xc r-:erd to'r,al ne'u val-ue of procìuci;ioir in the las b per.iocì

of the plan. fn other l¡ot'ds, savj-ng ilus b be non-negative.

(3) Á>- o

Changes in l:aire of consulpiion cannot be negaiive. r,Je assrurre .that x(O)

d(O) ancì thc cou+ir.ainis l.isícd i:'rpi¡y Lhai C(O)>C (O), Possj.ble p1:r:rni-ng

ob jec'r,ives, i.iith r"espect, 'r,o co¡rs::¡ipi,ioir lni-ghi be:

1. l,Ia::i¡:i¡¡n i:nnecliate consuÍr)i,i'on.
2. li¿'.ri-ritir,:i â.vct.Íì.ie c c,r:sr-iirçt.b ioe o,¡,.2" 'r,hc oì.;.rr i:ri:iod .

3. ii¿xj-liu¡i ¡a'r,e of coirsrulpi,:ion a.ii, t]:e eni of i;he plan peri.ocl ,

ft is plausibl.e i.ìr¿ i.; tho las'b objcciive nl3ir.L bc iìte cLostst io fj-,,,iin¿

hu¡lan desi-r'os,
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Thloutih cì.evt:lopment of the ecluations rela'r'irig lo the prodric Lion

functioir, consutii-u;ioll Íiuncti.on, ¿.nd bhe .r:esulii-n3 eapÍ1a.1 . âccurnu.l.a Lj.on

funct.ion, onej can solr.e a sci oÍ dj.Îí'cr(:ntia1 ( qi).eij-o:ls and., on bhe br.sj-r;

of thc sotut,ions (20, p. 118) ploL a- funcLi.on ciel:i r r:e' Lin.1 t'Ìrc possi'bl

co¡lbinatj.ons of C(O) ancì ¿\ r.¡hlch se-L,isfy the set of inequ¿rliLies consl,r'ainì-ng

tÌre plan. The possibilii:y re 3ion f or paircd t'alucs of thc 'r,i¡o r'¿r1'j.abl,es

ís the tlian3fe lõ(O)l¡ in FiguÌe 11. Irronl the fígurc it is cl.ea¡ th¿:b the

larger the 1ncr'elnerrLal consurnptì.on /. desirccì, Lhe sliio.ll.cl tnust be i;he lol¡es L

upper boùìld of c(o), If úd ís sei; equai Lo zeTo, consrun¡' bion irr thc fi.rst

period cen equal t'obal net value of productioir and no saving or capite'I

accumulatioir r¡il..l- be f or Lhcotttitrg.

The falnily of cu¡'ves ¿' (d)'t c(o) = consl;e'n''' is shotm i-n Figurne h'

Their. slope is l-c-*s lhan that of the Linc J,li, theleforc tlti. colrlbin:LLj-on <.¡f

C(O) ancl .y'- I.rhic}.r irill nrax rri_ze C( 4 ) j.s tirat representcd by ihe poiïrt L iu

the fi.gu-rc. TIìis r¡.eâ.ns Lhai:, under the assrutqr bions and consbraints of '¿he

rnodel, j-f therc i.¡as a positive i'ate of accurnrrLa l,:Lon i:iulccliately prior to the

beginning of the plan, accr¡nufation r¡onld continue to l:e positi.ve a¡d con-

surnp Li.on r.r-oulcl nojl nlake a discrete i'ûllp at t = 0 but r-rould rise graciue"ì.J-y'

The so.l.u'ti.on inclica bed by the choi-ce o-f values f o:' Á antl C(O)

also incliceles that accu¡rulatj.on woulcl gradually decliDe over" the pl.annirrg

period ui:íiJ- a.i; T = ß inv e s Lmen'r, r¡otlLd be ,""o.t9

Gracluaf revision of ihe plan on a. per"iod by period basis coufd

provlde a. high cr raie oî accu:nuf ¿,"tion if tìlis r¡ere ê.11 ob j ective. Cons j-cle:cal j-on

of i;he plann:ing poin'r, as uo'cíLe i,'hil.e O i'e¡t¿i:ins fixcd al.-l-ol¡s the nrode-ì. to be

19fhis rcsult coìl1.d. be a.voicled by folnalJ-zinÍ the ccnstraín'us a-s

st¡ict inr.crrali. Lies .
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l:egarcìcd as de ¿e i.'rìiÌ.ì j-ne the relevenL d flor' 'ri,iie cor:sruiiptiori pclicy of the

ill¡redia'r,e ful;ur:c' aircì /- c orifd beco¡re vai'j.al¡fe, oi;e¡ ti¡¡re,

I{:-avelrnol s noderf appears o¡ii- be uncorçli.ca l,ecì, plo'ri<iirig one c¿.n

obi¿j.n ì;hc neceljs:j-ry inf omai:Lon ou Lh<-: procì-r,rc Llon func Lion a]lcl lli"ef flf,eliûes

f or capitai accürarl a.ij.on and cotlsüìFtion Lhl.oi.rgho'LrL 'uhe pl:Lln:i-ng por::i-od.

ft need noi be coDjiin+;d 'r,o an en-r,ire econony but could be used. just as r.iclJ.

.for a sc:cior or, rrhat is ¡rore inLeresLin3 in this study, foi an individual

fann fir¡it. lhe val-ues of pA a¡rcì. C(O) clcLer¡únecì l.ri.thi.n the mocìe.L c ou.Id be

j-nseri,,ed into a recursive progra:ì:ning plan as daL¡i foi. flexibllity cor:ffici_ents

s¡rd, cons'blain'¿s a.nd ihus snpply the f arrter t¡i l,h grrirlcl5_i'res f or f j_x.i ir3 hís

ertber'Þrisr ¡Lj.x ¿rnd invest¡ncrr l; pJ.a-Lr for 'uhe fi.rnl.20 Tire "r,r¡o plann:ì.n; dov:ì.cns

are C oipl c:tt<-:n',,ai:¡. ¿¡¿ se¡le to prOvide ihe enl;reprtrneur. '¿j.th imporUant in-

forrnaì;ion regard.ing 1:rodrr.cti.or-r arrd- consu:rrp bÍon cìecisions nec€rrìscl.ry .bo e,chj-eve

ulùj¡rai;e goals of 3r'otrLh and ce.pÌtaJ- accrr¡r,rla t,icrn.

, B. PL4]'IIJIì.:I.(i FON GROIIT}I OF ]}IiÌ FIRI,I

l,e:''-bcnsioin (lB) <tcvelopccì a 6cleral bub very plausiì:lc: modcl- o.í

the grol.rth o.f the firn a.ird ho',¡ i'r, Ís governed by the enì:r'epreneur' I s reåstion

to indivísibili-ty of ca-pital assets and. Uhe exis'r,enc€ o-f inco¡lplcte knouli:dge

¿òont the indris't ry anrì iì;s ¡narlie L. llis gttiding assu;nption is tirat, uìren

starting ou'0, i;he ii::¡n seel<s a grorrth. s brate ¿y r.ihich Hill lnax:'ul j- z e Lhe rabe

of re 'r,u'. n oll c¡.ùita-ì- ,

"'See C¡a--t,e:r V lol an e>:p1a:'ra"tion oi the uses of ::ecursive ¡;r'o-
gr"an;ri-ng i.n p3;rnni-l:.3 for Lhe farrir Íi.i'::r. A niìflb.:li: cf 'lclyprriod lilear p::o-
gren:rúng ¡riode.l-s revie;;ed b;r .Llr'rj.n (2/) inciurie a.cons:¡iip'¿:ioiri;arg:L eithcr
¿s ¿-n absoluLE a¡rount or ê.s e p:'oporiion oí realizecl net incone,
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Älj s,lürr:'Ln[j k]ro'.¡fêcige oÍ t]re loir¡¡ rul co¡;t functj-on fot' bhr: fj,än--

ei'en if orrly Lo e. ol-osc a¡:pi:oxì.rita Lioi-r--íi.r'riìs iiú3ht not choosc ¡.b the ouLse'c

to opcrato aì; a scalc coinci.cì:i.ng i;ii;h ¡ninii¡till J.ol;; i:un avcl'a.ije cos'ús, Sub-

opti:la.J. siz:e ¡':nt.¿r:i-l-s a c}.ia-ngilg capital. stock ovcr tinlc, a.s vcl-1. as initial

suboplillrr¿rl inconte s L::eans. ÌlÌsli o:: unocl'i;ain1,y plal a crucia-l parL 1rr the

fi-¡ra-[ c}ecísion, So:ite type s of risk can be rcclucecì b¡i ex,oloration a.ncl <rr-

per'icnce (r.rlri.ch havc cert¡.i¡l cosls). Thcse inclu¡l¿ rj.si( assoe,'La-Led r':i [h

incoini:-ì-ele lrnoriledge of b]rc ¡rarli¿rt and fack of narragerial erpe:r:Lence and

orge.niza Li.oi.r:ll. ca.caci by r,'i i;hin the fir¡r. Tl're cosis essocj.et3d -r'¡i Uh e:.-?-l.or'*

ation ancl the l.osses duc to fa-clr of corr¡pl<,te kno:rlecì.3e gener¿!1.Iy c..¡ be

cxp e c'ue:d to be srla-l-l.er f or a sm¿,.IÌ f ir'¡r tì.ran f or a. 1.a.i"¡te oi:e,

.ln eir'ur..:preneui eirber:i.ng an indu.söry r¡oul.d tend- i:o djsco.ulL hís

erpected. prof i- U f .Lori íor risk arrd unce ri:a-inty. iJithi-n f:'il;rj-t,s, Lhe larger

the p1-arlr:re d. opera Ling sca-ì-e the larger tho r¿. be of cl j-scorinr, rroulcl be , Thus; ,

:if the e;çeci;ed rai.;e of prof j-'r, f o¡ vat ious outpulis l,rere ¿r,o t¡-lte the forn of

the cun'e pp in ligure ! bel-ol.i, r..¡i l,h nexi¡irur at oì,lLpub ùn¡ bJ'ci:iscountj:rs

the,ulofiis a. neÌ.r cul:vs pri:r -'r-s fornrocl r.¡i'uh ¡i¿rx:j¡ir¡lr ia'¿e of profit at QC rCrích

is l-ess Ì:'h¿u Q¡r. 1'he discou¡t rate is e. fuirc Lion of ou'o¡-,nt .

As the fi:'¡n gai-ns inore ex1:er:i.ence in the inrlustry the discourii,

function cen be ex¡ec i:ed to shif b dotmr¡ard anrì f l-a'¿ten ouL--cl-using i;he

poini of op'r,i.raurn ou.Lpu L on p ,p' to ntc','e io the righ t. Àt the l:tnit bìre op-

tfuru:l po:i,ni; of outpu b a.ccorcl.i.ng i:o the disco',ulLscl func't ioa ¡¡oufd tend to

coincicLe i.¡ii;h.Q¡¡r ¿rs ihe di.scounlc:d. fu¡c'r,ion a.l.oroaclre,s pp, |ÈL._ql-1rq., this is

the poì.nt of 1on3 run equilibr1u:n ¿.ncl the fiirn sho,,:,-l-cl- r-er,r¿in s.L ra.t s-þ¿3s

of grovLh uni;if tecl:ilo-l-o¡r, p:::Lces or c,x,oec Le Lions cÌrange the slrl.ue or

posiii-orr of t,Ìre re,i;e of profi--b f'¿nctlou.

The locirs of poinls oí na-x:ilitru¡ :r:-'¿e of cliscorttted profii; of the
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firrn orr the succession of prtrt curves postula becl is the groit bÌr path the

fi¡¡n ¡¡i,ll probab-'Li' iollol: ín cxp:rricU::g ' It should be noLed tllat at eny

point i-n the Ì.rístor;' of ''rhe enler.ori se t'he ent'tepi'eneur can lool{ b¿-"ck ou

rrgroi.rlh ireckstr he lias lcÍb behind him but aL lnosL câÌ'I seo only i;r'to poirrts

ahe ad¡ Uhat i-rnmedialely bef ore hin (ba-sed oir ì:is l-al'e st es'r'imate of p'p' )

and pe::haps the ul'r,j¡la'r,e poirit of opti'tiiuin size under conditions of ceriaiuty'

Rate
of

profiìr

Fi¿ure 5. Plaurrecl
thc li-rrlr

Q6. % Capaci Uy

and Ðiscouuted Flofit Ftuclions oÍ
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The tìio approaches i;o 3r'oi;th and actxÏnuf et,j on discr'lsse:d in 1,his

sr.,c,¿:ron cìj.ffer coirs:icìc'r:a.bl-y. 1lÌrr:r'eas Haavelilto sl,r¿:ss;ed 30â1s l:e:l-er"ecì msilll.j¡

io consùn,pti-ot-r, l,eiìtc.nstein ccnccntra',,ecì only on ths: produciion aspecLs of

the f ir'¡n, The firsi, ntocleJ- acc.:1.rr;s capital. accÌLiLuf¿tioll (resuliing fi'oIn ne1,

irr,res brrten i; ) ¿s a ::esi-dual uhere¿-s Lhe fi,¡rn grorrLh ntodeJ. essuil¿Js Lhgt Ì'h's '

lì-òbi.nsonrs trrno::ality of the enLr'::preneui rt is the guì.ding pr:i.nciple, theref o::e

consunption beco¡les a rcsidta.I¡ depend.ei'rt on de,sj.red rates of inr.'est¡nenl" and

capiNal accr:¡ula-tion. i'Jithin the f a-rniì-y f arm probably lleitheï of the ti¡o

factors can be cfearfy categori.zcd 3.s dependen i,'. or inclependcnb va¡'iables.

lls a n¿ltt€-,r of fact lhey rnay alternate as key factors, dependi-ng upon the

stage i.n the fa:aíly cycì,e iu l¡hich the fj-r¡r is founcl. I'1or e r¡j.1.1 be sai.d

of lhis irì Ch¿ip',,er IV.

Botli rtodefs also seefri to be very dep ende,tlt on econc,inic nan--an

entlepreneur lrho car"efully. plans on the, basi.s of his knonl-edge of facLo::s

governing the operati.on of the firr¡ ancl j.nffusncj-ng the behaviour and dc-

sires of l,he cousuting unit--the farai.ly. Littl-e rooni is ¡lad-e i.n theory of

capibal arrd inve s Lrne'nt L or the rranlrnal spi-r'i.tsrr guiding I'lr , Kc¡'nes I enlre-

preneur. Thi.s is quj. be obviously proper, for i-f only animal spirit,s gcverned

long-tenn econonic clec:Ls;ions;, there uoul-cl not be ntuch necd foi' pl-annez's and

buj.l.iers of ex,olara-'oory econc,mic rnoclels. The fol.loriing ohipi:,r r,rilI presenb

'bhe results of e?oiroÌìlic decisions of Canadian farme¡s rrir,h respect to in-

ves Linen-1, regarcìless oí hor,¡ the decisions !.rer€: fonnule.ted, and et'ueïipt to

describe, in the a¡¡glegaLe, hoi+ capit,al r.¡¿.s accu-rnulai;.ld and i+hat ¡¡ere the

effects of changing siructuro of the ir.ldustry and genr:r'al econoniic condÌtions

itr Canada on the purchasing poi.;er of the assets etnpioyed in agriculture,
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Uhe foll-cNilrg secticns atterrrp b to exarline solne of tÌ're aggTe-

gate s't,¿lürl t'j-cs on procÌuclion assets in Cânadian á'gri cultulrê bel-¡eelr tlte

yeaxs 1925up¿ 1!(>l and 'Lo !el:fonì1 a ferr prelinínary rnanipul a tions ín

or(ier to fincì sotìÌe of tho basic cotrrponents of that pa:r'b o! Caflaclars fartrl

probl-eltr relâting to c¿'pi'a] " the çÖrk is gu:-decl in pa?i; b)' S 'lr'l' Kul-sh-

re$h'bhat s studJ of f¿ìm arrd non-farm incones in Canaclian agricutture (3'l)

and atLe:¡pts trr preserr" dat¡' on capital structure a'nd' real Ba''rn s fro 

'

a.gr3-cuJ t'u:ral' capi laf in a rìânnel' vhich al-loils cotnparj'son r'¡ith the rosnlLs

of tlia't' sdrrdY '

1. AGRTCULTURAL 
POI'ICY

fn canacrian agricu.ture' "" t:,t::: 
;" :":i:".,: ;:;ï'-ï""

past four decades Ì'ìa're been chalacterizecl bJ'

Sclìu-]-tz cal-led rra se¡:ious econonic squeeze c':r peopl'e i-n aglicult-are " '

on the earllings of hurùan effolltrr (ltr' p'S)' This has cotae ab c)ut fol'

fiâIlS reasoûs¡ aroong Lhell tìre lori inoome ancl price el'as i;icitå' of clernan d

fo" fa'rrrl producî;s ' 
cou¡rled I'¡iih a rising l'evel ol producti-vity ilr tl:e

econolìi)¡ r alrd the cha'nging price ::e1'ationship betr'leen 12'bor ancl capitz'l

goodr.l Dru¡trnoniì "':oo'lau¿ 
on thì s ' 

poj'nt'j'ng to the pr:eserva'r'j'on

"" 1 :Y :';, :'".Tî.:îu:ï' ":iil1 
K "rr 

( 1 1,..!- 
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of an atolìristic stÏucture by the farm sectôr, trhil-e mauy j-ndustries

from l¡hich agficulture purchases }a'rge quant'íties of inputs have re¿'"cted

to e conor¡ri c s ti:nu]-í in a nanner nore charac'r'eristi c oÎ j'rnperf ec t cor'rile -

rition (11 , p.33) .

Thïoughout the period bet'rreen Co¡iederation and tìre begi:lr'i-ng

of the depression, goveïnnent agrlcultural policy lra s guicled l'y a desi-re

for expansion and settl-e¡nent r¡ithin the framel+ork of laissez Fa.ì-Le-. enter-

prise. A.nderson claimed that this was the basis for the rru:rquestioned

r:¡iversal- supportrr for the family fafln as the basic ag::icultural uri b -

an approach r¡hi ch r'¡as reflected in rnany of the nai or ptog"*" bot

agricu].ture.

One of these rva s the pub1ic ùistribution of Cz'o'"l: Iancì '
vhích ças arrenged so as to provide srnall hoJ'dings to
private orqners; anot'her r'¡as ihe. poJ-ícy of Fede ral.and 

^
irãvinciaf faá loan agencíes, rùrich li¡rited Lhe size af
l-oans to amou¡rts suitable to fj-nanee fanrily - s'iz ed faïm

r¡rits....ln'othereffectofthisphilosophyoíireedoIo.
of enterprise-t*"- titát it greatly èi:opfifi"a Lhe apploacìr

to j.rrcome 
""¿ 

tãirã""; iit""t"tp"Lt for freedon of en'r'er-

prise, and confidence'i¡ the eificacy of f ree .lne'rk'ets , .

resu].tedinthebeliefthai:'income,ifdeierininedbytlre
market, """rJ 

ù"-i"tf and adequate ' (t i ' 
p'70)

The econo¡¡ric hardships which befell- the fanrily farm during the

depression caused a shift in the attitude oí policy maì(ers who ' 
j¡l addi-

tion to their declared goels of expansion and efficìency' broacìened the

spectrum of programs to include assistance and price meij'r-r'enance ' fn

i;he rnairt, though, price rnailtenance and assístånce policies still dj.d re-

J.ativel-y littl.e for the snall farlner ín terrns of cree Ling condj-tions r'¡ìrich

rorrld allol'r hi¡n t¡ raíse his i¡¡come to a level colÎparable rri th thab pre-

va].ent.inthenon-fsntsector.Partialexceptionsì;othisj-n1,.lrePr'airies
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r¡elc the P::airi.e !'¿r¡rn P"ehabi.liiæ.i;Íon .,i ct, i.¡hi_ ch .boolc pcsitive actì.on

to fulprove culirive-lion pra"cbices and coilser-,fe soj_l resou.¡ces, ancl debt

adjusåten'c l.egísla Liotr, r'iri cìr reduced the tc tal credi-t brrclen on

Canadian farr¿ers by atroul one-thj.rd. (1,l, p.LO).

nxpliciÌ; socj-al- aÌtd.econonic goals etrur:cie. beil ¿fter Horl-d

I{a¡ fI inclu.decì fuJ.l ernployrnent, a hi.gh r"ate of econoluic gro',,rth,

reasone,ble stabi.lity of pr5.ces and an ecluita.ble di.s.br:ibu-bion of ri-sing

incornes, lnproved prod.uc bi-viiy in some parts of bhe farfi sector coi.¡ -

tributed bo econo¡lÍc g¡o.,rth end heJ-ped holcì prices relativel_y s.iÁbl-ej

hor'¡e\rer, i,rhile cloing iis share to encourage nationâI grorrtì:, ¿rgricultu:.e

(on the average) aFoears bo harre benefitted less than other secto::s frorr

the increase i:r the na Li_ont s i¡ealth.

Ey 1963, fênûerst inco¡¡es rve::e ![ per cent above ürc 1!l¡!
l-evel rqhilc inconLes of r,iage and salary t.¡o?kers elsei.,,he::e
Ín the e conoiigr had itrcreased by !O per cent. LleasurerJ. i¡l
cons ¡iant 1!I¡! Col.ì.ars, inco¡res in agricu.l-tu::e had. incr.easecì.
by 1l per cent ¡rhile iirco¡res in non-agrj-cultriral occupations
had increased by [6 per cerr.r,. If an ã]-lo1,;ance fo-l,a retnrn
on capital i.;a s cì.ed.ucted frolii far¡rers r incoiiies, the increaseiu cur¡ent cì.cIl.a¡..s r,ras 21 per cent, and in. consiant dqllars
there r¡as a decLi:te of abou'b I0 pe:: cetrt. (lZ, p,ZZ)2

Kerr stai;ed tha b j.nadequate ancl unstable fa¿rn incone pcr"nea_

tccl the bhi.t:Jtin.3 bchin<ì changcs ancl d.cve].opncnts of polic¡; in thc post-

r.rar period (]i , p.59). îre principal measLtres ',,aken to resolve the

2.|únual j.rrcc¡ne to fanner:s t¡a s celcul-ated by dir¡iclj.-ltg the
annLra.'l- esti.rÉ.tes of re¡lized nei¡ far¡r incorle by.the ánnu.al_ 

"vã*agenurnber of fa:'ra operators as esii¡naied in the l-¡,b<.r:., Force Surv,ey..this at i;ribu_',,er s to the fairn operai,or a re.Lurn for his net c¿piial
inve s i;len'v, hì-s managenen"r, and labor, as i.¡el-l as fo¡ that of the ¡estof hi.s farúiy
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dil.e¡urna centerecì cì'l th€, prj.ce sltpÞcrl Progl'a , direct suirsid j es by i'he

!'ed.e:::a1 ancl. i)roi'-iircial ¡:ove-t'nlnen bs a.t:d p::otnotiotr o:i prr:ducer n:arketi.ng

boarcis, i,ìre.Ieclera.l.-pr"o\'it-rciàl .orogr¡Í1 uniìer' i;h¡r Agricultr:ral Reha'oj-fi-

tatj.on anc Ðevelopnent Aci (¡,1ì:.D.4 ) and crop insurance plans.

Sueìr governnenl measures.; selrve 1,o irn;orove the posiiij-oÌl of tl,'o

large ¿lroups of f¿rrrncL's: the firs L consis Ls of l,hose corrtlrtercial pro-

duccrs tthose scele o;C operal,ion is suflÎicient to berleíj-b fron price sup-

port and ra¿rlro bing prograns.i the second coirteir:s f altner"s sii;lla.led in

marginai atrcì sub-rrtar'61i na-l- farmjLng areas I¡i Llì i'iliose problenìs 'uhe ,AIì.DA

irrograär deals, Thele Ís, hot''ever, a very large poptrla Llon oí far¡t

proluce::s for vho¡n fuf.ì, scale relj.e,f actions are noil required and )'et

rvho bene:lit on].y ,51ith',,1y .froür price supporis, marì<eting boards and

crop insu:'ance prograilis becau'se their scale of operations is suificì-en bly

snall to reude.r their ii':cornes relaij,vefy insens:itive to such measures.

Robinson found. thal, for an operai;or in the Unj.ted States,

seLting. bcìrwecn $1Or0OO and .4izOrOOO o-i' procì.uce, a 1-0 per cent change in

farrrr-ploduc L pz'ices (prcductio[ cos bs rercainilrg cons',iant) r l¡ould resul i;

in a chan¡ìe in net f a:ctn incolrte of ntc,re the.n 2! per cenl. That of pro-

ducers self ing l.ess than {ì2, 500 !¡ol'th of products rvouJ'd on-l-y charrge by

13 per ceni. In olhel r.iorcìs., ín addi'¿j.on to creating a ntisa.l-locaì;i on of

resources througÌr dj.sl,orbicn of pr"ice raìrios (bolh anong products ancl

betr',een proCucts ar''C factors), pri,ce supporbs have liti,ie effect on
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PaIt or: i¡e cause fol' the ¡:el.a'¿i.ve cìecli ne in re burns 'L;o

agri- crrf.tt:ra"l- laì:or despS.te: its inc::casj.ng )riaïginal procìuc'civ:i ty is

to be formd in'bhe La"r'ge incre¿s;e i-n capiial- and capii,aI e¡rbodiecl

i;echirol-ogy on many farms. The coirrpe Li Live nature of agricuì-'Lure and

the rel.a'oive cos L of fa.rqn -l-abov h3.s led producers to in:troCu-ce l-abor-

saving prodito'bion teclrn:i-riues, ancl ec¡uj.pnen'r; rlbi ch appeaÏs bo benefit

f,'ofi i-ncr-ee sing I'e'burÌls to s j.ze (56) . At the salne 'r,i:ne gorrernrnet'i;

policies, tr¿.cli'l,ion aud tÌle insti lruLional- a'úbitucie 'rc agricuJ.tural-

credi-b ha-ve tend.ed 'uo leave rnar¡u farlns too sntal-l- to ta}<e ful-l- adv an-

tage o:î the proctuction potentia.l- of -f,lÌe eqlriprìreirt ai 'bheÍr d:sposa-L'

Lcker¡nan and Riecken (1 ) su¿ges L,ed ín 196L tlje'ir, 'bo be

de:ii¡eil as a rtcoln.oe'ú:Ltiv e enterl:risc trit]r a brighi; fuiui:elr, a fant

urj.t shoulcl (1 ) provit'l,e ¿ ne t íncor¡re of at leasìt fiz r5oo i or (2) p:':o-

duce at least $5r0OC l¡orLh of far:n products for sal-e; or (J) conrnand

a. nin-i¡nuiù of [i1IrOOO of ce,pi þ'1 resources. lab]-e I1 il-l.ustr:aies hou

tlre nu.¡rrb er of f¿rnters rr'.¡i th a bright fr-iturert grei{ be'bln'een 1951 and 1966.

'Legislatr:i's of the Agri- crr,l-'turef Íi L¡-bil-ization Act of
1!!B appear to have re¡lizecì thaL tliis r'nuld be lhe case. In an
attempi- to clarapeu Lhe re¡rerse j.ncore d j. s'r,rib rr.i,:'r- on effects of price
supports, ¿11 uÐÞer fir:rit orr deÍicienc¡; ¡a¡r:leuts per fal'ïi uas
ínposecì for certai¡r pz'oduc'us " This l¡ould ha"'e litÌ;le eifect on
achieving iuier'- s ectore.l. i¡ccne parii')r though.
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Tab.La .l J

cr¡Ì,j.4 Ð-ì,Ai.ì Flrìlils lrjTll ÂT i,lÙs'l' fìil,!,95c 'r1-r:lTi{ CI }r.4-R¡i C¡.,'',I',fjJ,
CllllSLiS l:.-]:.RS

îAÉ ..1.' l-951. I96-t 1.r( 1

623,o9r lr30,9o3 \3o'52)

ca¡r:ì-ta} NÌ . A . 303 '?.i;3 333 
'252

ì'1. A . 6Lt '1. 7B .6

lol¿¡.1- Íalins

Farir,s u j- l,I '4JI ,9rO or mor¿ j n

Per' ceì) L of i'oLal

!'arnrs ,scl.ì.i:rg riìcr c LÌlaìt $5r 0C0 t¡oì'th
oî 1:i.ocJ.ucr li 9c 

'99t
Pe.r.. ceu L ol i;o Lal lL .6

l.lrl., C7¡r I92,&.^i

?-9.3 I\.5

Sourcri: Calculatcd frotl ,4gricultur'¿rl Census of Canada, 1961 anð 1'9('6 '

The propoi'l,ion of,' farrns uj.th ¿.t least $.i-l lrr 950 in capii;al

assets r:ose sìrarpl,y beL¡teen 1961 and l.966. This ¡¿as due i,o e re:ìucj;ion

o.t 50,000 in the toial nunbeÏ o.1 farms and an:Ltlcrease of 30rC00 fa-r;ns

con'cro11.Íit¿: the.t arnoutlt of capital. Incìj-cative, though, thai the cri-

teri.on s',rggested by ,trcke rman ancì Riecken in 19óll uas aL'eady obsol e i;e

ín 1966, is Lhe fac'¿ tìtat average ctlr;:ent value of fann capi'ual- assets

The respecij_\re fi¿iure.s for those far.ns fabelled trcon¡¡ercial" by tìre cen-

sus l;{.;re Í}33,?00 ancì {i53r13? - €!rc'.ith oÍ beLlreen !0 and 60 per ceni in

each casc¡ or.ei' a five.year perio<ì.

.Antie¡'scn sLaied 1,ha1; Canacìi¿.n a¿;r:ì.cull,ltla1. polic¡' hacl becr'

ì.ras ecl on a befieí thaL inc¡e¿sinpl pilysical proclu c i,i.v:i';y of resources,
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rna:rl<et prono li-on ancì pr':ì.ce slrp;oorl, r.ioulcl improve bìre inco¡ncs oÍ peoirlc

eng¿,,ged, in agricu-1i:,u.re (11 , p.76) " Probab.Ly, :i.t onl¡' ínci'eased the ir:-

co¡res of soüre of ll:ose peopl.e anC, in recent yca.::s, i'u cer'l.ainly did rro'L

nalìâgo bo kee.o l.abor j:rco:ne of selfl -ernpl.oyecl. fanìiel:s ableast of l;Ìre self-

enl:ioyed non-agricul i'ural- indu.s bries and, a l, t:ì-nes, <rren of agricul l,u-r'al

laborersr r;ages (see Tabl-e \il). f t is clear tha b ¡¡ith th.e changin¿ cira -

rac l,er of agricul b'.rre and j.ts rel-ation to the rest of the econorn¡', a

fresh aporoach to pol-i- cy :Ls requiÏed. Ilfficient resource use ¡rust, be

einpha s -i-z ed. ¡nore, trea jring 'bhe causes of nalaIl-oca bion¡; rather th.arr at-

temp'Ling {,c treat sy'rrrptorns su.ch as 1o¡; absoluLe or relatÍve incoices.

Anrlerso¡: sugges L.s s'urengtherring of progra:Is in. f ow.' r oin al:eas: ne^.n'oor..rer,

J-ancì use, regional- develoinreirt e.nd capitai a c cu;nulati. on ancl its firÉn-

cing. Regard.ing the last,, ¡drich is the concern of thj.s si,udy, he sta-bes:

fn esseÌlce, -Uhe e;çar:Lcling ancl. changing physical- s'bruc'r,ure
of f a.ûì cap:ll,al- has co¡te Ínto coníl-ict lrí'oh the unchatrging
fínanci-¿I str'uci;u'e of farms, and ha,s created ¡,iha'b is co¡,r-
nonJ-y called a credit problern. But resolving this incori¡oa.-
ti.bili'oy ¡'¡j-Ll- ex bend beyond credi"r, to e coÌrlÐrehensive polj-cy
for capite.l to aglicul bure, rrhich is ¡rot tied io an objec-
tive of fuJ-I or,'r¡ership of the capital rsith l¡hi ch a farrrer
r¡orl<s. (11 , p.?B).

The follouj::g secbions uill at'Lem¡rt t¡ shor¡ trends in the

gapital s truc',,ui:e of Canada r s agriculture and rel-a i;e r\her¡ to charrgilg

produci.i on and incone.

IT, CÂPTTÂL, PiìODUCTION AND ItICOÌrj

That ¿gricul-ture is a <lecIi.ning industry in a clel-eì-oping eco-

nor{¡ can bc seen fro¡r ?able III. Cånadats a.gricul-iural- popula+.ion declined



ovcr a 35 yc¿ìi 
;!r eÌ'iocÌ ,'ror': rottghl-;,, cuo-'¿hird of l,he toUel to :."o tiln

onc-tcn'¿h, -[n absc]-r¡ i;e le¡íns 'i,he nu¡rbc:: oÍ peo^rl.e conncc Uecl tt:i il'l agr-i-

cullur.e Íell L0 pe,Ì-' cerr'L ír'o:n 3,3 rnil,-l-ioi-, in 193.t to abcu¿ tt': o rnillion

in l-9(>6. Dirrin¡; the same period, '¡iie nurnber oÍ far'¡ns ciropped by aboui

l:C pr.r' ccni, t:hife felrr lands j.ncl c¿.scC s-ti¿h'l.l¡. .Lccor'cìin¿,1-¡,, ¿¡s

¿rl¡el'age far"rn in 19ó6, r¡ircse area r,ras lOl¡ acres, lras B0 per cciri J-a:'ger

than in 19.if . Far'¡:r consol-ida'cíon cLian¿¡cd tìre dístri.bu ti,on of farri si-zes

too. ì,Ie.-'i teciuolo¿1ies and '..;he laìror/cai:ital price rat:i.o havc, creal,ccì

a dcL"¡arrd for. !-zLr'¿¡ei' falms, bll.rs, t.rhereas in 1931-¡ 37Í of all Iarns

lrer'e srna.Ìl-e-r 'bhan 100 acres and only 6.! per" ceir'u r/Iere one seoij-orl or.'

ì.ar¡1cr., i-n A966 ti.ie fo.'t'rrle:: liad dr'opped to one quaröer of a.i.-'l- ;ceilsus

farns ¡"1úfe cLose ¡o a fift,h r{ere aii feast 6LC acres in síze.

Tab].e IIT

TlìrìitDS IÌì iü.H,ÌS /rì'iD ¡}Ri -e.rzit ll{ cÂ]\rÂr)] alil ./,,GRrcLrLTUrili, 193r-1966

Iteru Uní t r93r 19111 r95r ]tô] 1966

Farrn Pcrpula'cion
Percent oí Total

l,and in Ce¡srìs }-arins

Nurnber" of Ferns
Average Farrn Size

mi.-ì.lions 3.3
percent 3I.7

rnilfi. on s
acr.es l-ÕJ. -L

thousands 723.6
acaes 22l.r,

3,2 2,9 2,r 2.A
27 ,lr 20. I 1.I.7 9.8

r73 ,6 :17L .o r72 .6 t'/lr .1
132,3 623,r L30.? L:0.5
237. 2i9. 359, LOL.

Iro: s$;sir-9i.iLesr:
:ck{1G;"tÌ;tt-101ãðres pelcent 37 .\ 36. -q it ,2 27 .3 25 ,7
101-20C acr-es ' 32,O 3I.5 27,9 26.2 2\,2
201-639 ec:es " 2)l .1 2\,t 27,1 31,1t 37.9
6LO acr.es oi. -l-ar ¿ter ', 6,5 7,2 10.1 15.1 13.2

SOLriìCll: Census oÍ Canacìa, 1966, Table 2.
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Pr':ior bo -1.929 expecta'r,ions -'ru a¡;ricul'r,rrre bootned. The

t tr'¡en Lj,cs lJere cha?âci,etízed roy ral.lid ex¡:ans-ion oÍ in ves'ü¡1etrt atrd plc-

duci;ion, aidcd. by policies r.¡hj.ch encour.ageol inlnigraüion and settfenen-L.

For tìrj,s reason l.Jlìen the depressj.on aud the droughts hit,¡ ¡nany farr,ier.s

found tirernselves hcavily overex'¿endecl and bul:dened r¿ith cìebts they ha<ì

nc r"¡ay oÍ r:e;oa;ling. Through the 'th_irbi.es, e pl-oeess of di.sinvestmeni;

r¡as evidcnt at boLh sec'Lor.al and indir,icìua1 farrn leveLs; in fac'0, as

can be scen fio;n Table fvr in cuïlrenb vafue terns- capil,al invesi¡ren,o

did noI l.^ecover to its predepression l-evel-s until ,aftei. liorlrì \'iar fI .

Âggregate inves'L¡nenù in agriculture i;hen pr.oceeC ed '¡,o dcuble iir cut'¡.ent

values lrithin the fo:tfor{ing tr{enty yearrì. fn constant (1935-19) values

though, average aggregate value.of fartn capÍtal in t,he fivc-ycar per.iod

f96f-65 vas no greate¡ than for the period 1926-30.

rlverages for indÍviduail farins, sholrn in Table fV¡ clearLy

i].Lusöra'¿e the tren,ls of ccnsolldation (grorvth of far¡n sj.ze) and lancì

Ínten siíical,j-on (grouth oÍ nachinery cornponeitL, relative to that cf

land in total capital val-ue). The cui.t:eni; invesi,rnent in an avei-age

farrn rnole than quaCrupled betneen the periods 1911-ll5 and Ig6I-65,

I;ven in conste.n'L ter;ls, capì-laÌ values oÍ far¡lts alnost doubl.ecì in tl:en.r,¡'

years. Sinult,aneor sl-v ivith expansion ¡nech¿nizaii.on became an irnpor'can'r,

fac',rorj l¡ilereas rnachinery and equiprnent rep'i.esented only 1l per cen.L o.i

fanr capii.al in 19111-115, its shar'e rose to 19 per cent in 1961-65. Ti.re

proportion of le.nd in toLal eapitaì. clropped correspondíngly du-ring the

sa.me pei'icd.



56

EeryÆco.re.

Value of fan:r production mole than doubled i-n the ürenty

years follotting the outbreak of i'Jorld llar II. Ât the sane time, pro-

ducüon er:penses tripled. Column 6 of iabl-e V indicaies ihe iLiffi cu1-

ties encountered j-n the deterioratíon of terns of tTade foll agriculiiure

duri:rg the depression and agai-n in 'uhc decade betl'Ieen 1956 and 1966'

Tn both of these periods production exoenses far exceeded !O per cent

of gross inco¡ne. In contrast, ihe interiin period appears to have been

a relatively profi',,ab1e one fo¡ the sector.

A rough capital-output ratio is four¡d j¡¡ col-u¡nn 7 of the sante

tabfe. Of interest are the five-year averages lor 1926-30 and 1931 -35'

The fírst indicates a relativel-y high level of capit¿l i:¡vestment ' pro-

bably encouraged by the favorable conditions in agriculture i:ru'ned:iately

p!'ior to the depressS.on. The steep rise in the r'atio of capiial to

gross income inciícates the fa¡mersr iaabiLíty or lack of clesire to dis-
L

invest l¡hen de¡iand for agriculiural- products declined'.- The period

beùùeen i9l+0 and 1!!O lras characterized by a fairl-y 1o1r ratio of capital

to gross output, hor'rever, the trend i¡r the fol'Iolríng fifteen years rose

li'Tabl-e V i¡rdicates an apparent disiìves'r,ment j¡r farm capi-tal-
of roughly 29î! beli,'¡een the ù¡o peliods. this ho-¡ever reflects more a

c1ec1j¡lã ii the ¡narltet value of farms and fam eqtúpnent than actual
disj¡vestl¡ent. Tn const:Ìnt price tefiìts (1915-39 = 100) ihere _I'ra s actual-
l-v a slisht j¡c¡ease in farnL- capít:l fron Sl+.8 bil-r-ion ín 1926-30 tn
$t.p ¡ifíio" in 19>1 -35. On thé other hand, trìrile currenii figures sitorv

à'Aectine of onl-y $3Oo-nriliion be'r;¡een 1931 -35 and 1936-L0, the consiant
value series indic¿tes a drop of over' $j?OO ¡rjlLion -- half in vêlue of
lancl and about haLf in brrilùings ancl tnachì-nery.



M
ill

-io
n 

Ð
o1

l-e
rs

.9
26

40
 

l-,
I!b

 
53

2

r9
3r

-3
5 

62
2 

16
3

19
36

-,
Lo

 
85

5 
36

3

t9
lù

-b
5 

L,
59

3 
86

5

a9
\6

-5
s 

2}
$5

 \
za

c
I9

5t
-5

5 
2,

89
2 

L,
ic

s

tg
56

-5
o 

3,
a3

! 
r,

!7
2

Lg
6r

-6
5 

3,
70

6 
t_

,3
8O

(1
) 

(2
)

T
ct

al
 l:

co
no

::.
-.

--
G

rO
S

S
 

N
E

I

n^
E

F
Ìr

 
Ìt

P
IO

D
U

C
T

IO
N

 â
N

D
 N

¡C
O

Ìæ
 m

I 
C

.4
IÍA

D
T

.A
N

 
Á

G
N

T
C

U
LT

I]R
E

., 
].;

92
6-

65

o)
C

as
ir 

In
cc

¡a
e

A
s 

É
 o

f 
G

ro
ss

79 (> ¡¡ B
6

Õ
Õ

o1 on 89

S
C

LI
R

C
E

: 
C

ol
ur

nn
s 

L,
 2

, 
32

 ,
lr 

an
d 

6 
ba

se
d.

 o
n 

f'u
J.

sh
¡e

sh
th

a 
I 
s 

st
u<

ly
 (

 3
7 

)
T

ab
le

 E
V

, 
pa

ge
 1

l-2
 a

s 
¡e

vj
.s

sC
 a

nd
 u

pd
ai

ed
 b

y 
hf

ui
 o

a 
th

e 
be

si
s 

of
re

vl
se

d 
Ð

B
S

 fa
na

 in
co

ne
 s

ta
tis

tic
s.

(b
) 

(5
) 

(ó
)

P
¡'o

d¿
et

io
n 

V
el

-u
e 

of
 

R
ai

.io
 o

f
A

po
ns

es
 C

ap
ita

l-.
A

ss
et

s 
(i 

)t
o 

(¡
+

 )

i[i
]l-

io
n 

ib
i.L

e-
,:s

6a
2 

6r
2s

3

b6
o 

l¡,
ó)

.r
û

5e
¿

 
l+

rJ
oo

'lz
9 

5,
t5

6

11
13

6 
1,

tß
g

L,
38

7 
g,

87
lt

1,
85

8 
a!

,6
22

21
32

6 
1¡

¿
r 

69
1

ttl

F
"a

íio
 o

f
(5

 )
to

(:
. 

)

1.
87

Lo
)2

1"
72

2"
r9

.a
L)

1"
61

]-
"5

9

2 
c2

2

7 
"6

9
C

 r
t'¡

) 
o¿

¿

t 
ol

,

2 
ì.C

)o
tr

4

l¡.
oo

'

-{



5B
sire)acìil,y -- an ind.ic¿Ì Lion of incr'e¿,.sing cap:i-Þ,l- '.rco,uj-l'enent:;, accoitt-

l'airÍed b;r 1a11ing aver..agc p?oducir pr'Í.ee s, both of irhicìr appo.r:ently tnovecl

lrole rapíclly than j:rc::'easing plry'sical product'i-vity.

ll.'b is also iiiÌ;eresti.ir3 to no Le froìlì Teb:l.e V tltat al-thotgh

producti.on exÌ)enses ancl vahr.e of capj.þ"1- nore tilan doubled. in Canada

be hrcen 19L6-5a anð. 1961 -6j, net iarn incr::rtc in curr:en'L ierns rosc by

onJ-y B pcr ccn b.

Another irrtei'es bír:g aspect of the capi.'te.l-inco¡¡e relation-

ship in agricul bure is secll in Table VI. lrlot onty is the return to

labor l-ess iì1 agricu-l bure than in non-farrn industries, bu.ii the re'(,ul'n

to the l-abor of self-enplo¡red fa::ne¡s h¿s ai; tintes a ctua.lly falIen

bel-olr the avera ge l\rages paid to h:Lre d agr'icuì-tura1 r.ror:kers " In those

pe::iocls where retu¡ns t',o seì-f-enployed fannerst l-abor exceecLed. !¡agesi

this ¡.¡as by ÍnsignifÍcant margitrs. One oî the fectol's responsible for

this sj-tuation is the residiral nature oí returns to an enbrepreneul't s

resources. Hherens ùhe nage earûer is cciçensai;ed ai; so¡ie predetermined

rate, regarcÌless of an ehlerpriser s operating resnJ.ts, the farrn oi¡ner

¡nu.s b beal the risks and uncertainiy of fa:.'ming r{hile alLocating profit

nÌr,ich roay' remai.n anoi:g a.11 fac+"ors r including equity capital- a,nd unpai<ì.

farnily r.rorkers. the magnítude of gross incone, and ul. tirnate 3-y, of pro-

fit,s tlepends to some e>: i:ent on the vicissiturles of r¡eatb.ei'; hence the

hi.gh vari-a!Ìce of returns 'uo seLf-eiaplo].ed labor in agli-cu.lùure relative

both to agricuì-tural wages ancl to reLurns of non-famr, self-enpl.oyecl
.1.
l¡oricers.' Hoire-v er', as po:'n'[ed ou.t, by Kulshresh b]ra in hìs s tudy of

5Ä tr"atn,"rr', in d-epth of these problems is found j.n l{uashresh-
thars studJ. (3?, Chapter VI).
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income conpa.t j_.son, ther-.e are rruch g::eater cliff erences in iucorne i¡ithin

agricnlì;u?e, both Iegi-onal-lìy aud o.ìrer' ti:ne, lhan bei;øeen ag}i cu1-ture

arrd non-far¡n :Lndus'tries in gene:cal:

The ilcome of opera bors r'ta s highest in ljhe Prairie region'
Along r'riì;h bejrì¿ higher, il-lco)lìe$ in thÍ,s regÍon have also
been ver7 l.otr cìur'ing 1,he depressÍotl. . . . .A chvo¡ij'c l-oøer
le¡.re.L of inco¡nes has been observed i-n t'Tre case of the
j,{a.riti-rrre provS.nces, r¡hich did not suff er cornpali''ti've1-y as

Ituch cìuriirg the cl,ep::eesion period" Ittcoltles in'Lhis region
droppecì to"-$21 i-n 1931-J!, but rose only up Lo $[Bi- durj ng
195t'- 60. Queì:ec, Britísh Cølunbia', ancl ùr{arÍo can be ar-
rai:gect in an a. scàud:Ìng order betr"een the li¿ritfurtes and the
Prairie prov'inces. (3'l , P,l3l).

Fepionâl Strtr.c l,ure of Fann Caoita.ì-

Just as thei:e exïst sÍgni.ficant legi.ona'l differences in ope-

rator incorne, so can regional pe,tteTus be ciíscerne'-l' in tbe s brlrctu¡:e

of agricultural- capí.lzrJ- ancì its changes over ti.rnc. Tables VIf and VIII

slror,¡ hoi¡ inves.binent, changecì regioual-ly'üeùreen 1925 and 1965 ín relation

bobh 'bo the avei:ege for the naiíon (Canada = 100) ancl to a single year

r,¡ithì.n the period (19lro = iOO). Table VII preseuts index nr¡lbers of

aggregate valuss, !¡hj.:Le Table VIIT presents a sirnj--]-a r frarnel"o::k, but

using figures represen"ling averages per farnt operatcr'

Tablc VIT again shoirs the relatively hi-gh level of agrj--

cul_tu¡al- inves.tnent in the j-rønediate precleprres síolr years represented

here by. 1926. 0rr1y j.n British Col-u¡rbia. r.¡as that lelel exceedecl prior to

19t+5 as tl'r e sectol: recoverecl. Tn el-l- regions ercept the Prairies and

Brii:ish Cofu¡nbia the deflâteci (ccrrstant do1l.¿r) value of asset,s hed stj.ll-

not recovered 'tt¡ 1965 bo the level of inves þ¡ient reached ín 1926'

The ser:oncl lralf of Table [I] incij.caìæs the rel-ative magnitude
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of agricullrural i-rìvestìnent by regions. The Praíries have been inve s ti-ng
6

relatively faster tiran the rest of the country. consequently, their

share of Canadars agricultural capítal gren fron 116 per cent ín 1926 lÐ

!6 per cent )Jr A965, The only other regj-on to i-ncrease its share i'ra s

BritishColr¡rrbj-awhichmovedfrolr3percentoftotalfazrnj:rvesfunent

to l+.5 per cent. At the same time, the l"laritimes dropped frorn 5'5 per

cent to a ¡nere 2.1+ per cent share of capital in the period 1926-1965'

Al-l of this is quite consistent r'rith KuLshreshiha! s fjnùixgs, quoted

above. The chronic Io¡¡ level of j-ncqnes l¡ould mean lit'bIe abilify to

j-nvest j:r growth either fron savings or fro¡r creùit' No grol'¡th and an

initial-lySnal].capita].baselrou].dconfj.rreproducerstoconti¡ued.]or¡
jxcomes. rience 'che ciecti-ne, no! oruy l-n i,ne I'iaraü-llles' rera'oive sirare

in the capital value of the entire sector (as denonsi;rated in the i¡rdex

of current capiþL val-ue rqhere Canada equals 1OO), but also a drop in

absol-ute terrns as e4pressed by the ildex of deflated farm capital vaLues

(1910 = 100).

Region¿l- Changes in CapiFl 9er Farm Operator

The relative posiiion of average regional fazrs is ilfustra-

ted for sefected. years il Table ITIII' Here too, the imporiance of t'he

prairies can be seen. Ttre curren" capital value of an average Prairie

farm in 1965 'v¡as i2.5 timô s greater than i-n 19LO and alnost d¡ubLe

the 1955 value. It is i¡¡teresting to not'e that, per unit, Ìlaritj:ne

fa¡rns have increased j.ll value (either current or deflated) refatíveLy

60r òisi¡rvesti:¡g at a relativeb¡ slolÙer pace'
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more than those i-n any region other than t'he PraiTies ' The maj¡ addiYr

tions to farm capital- lrere Ín rnachinery and land'? Thus' it âppearsi

that the depressed level of incone in ì:he I'lariti:¡es has forced those

d.esir:ing to remain as active producers r¡ithin the sector both to expand

Èheir l-and base and 1lo increåse the level- of mechanizaüon' This is

exa clly what has happened a].so i¡ the I'elatív ely profitable Prairíe

provinces rvhere lhe nature of the crops cultivated is such thal' lhe size

of urrit defined as viabl-e or profitable has etsDanded laì'th tjmê ' It is

iïportant, horrever, to note that, al'tù]ough gro'"rth trends tn"ru "i*il¿ìt 
i¡'

the l'faritimes and Prajjie provj-nces, the average capiial value of a

PraiIi-e farm in 1965 r¡as betv¡een three and four tj'nes greater than that

ofafarrnontheAtlanticCoastandtÀegapappearstobegrotrilg.

T]I. CAPIT\L GÄÏNS IÏ .{GPJCIIITUR]]

It is quite obvious thai; the in-ferior position of income in

agriculture rel-a üve to other seciors has not prevented fa¡mers r¡ho

renained in the sector f¡orn i¡ve sting i:r land and rnachinery' and expand-

ing iheir resource base as l'rell- as 'uheir vol.une of operatíon' The

e4panding capita]. base, coupled r'rii;h declining a gri culiural prices' is

obï:iously one of the factors leading to the concl-usion that fal5n j.r}coxres

(returns to labor and rnanageloent) are not keeping pace r+ith non-fann

7 . --'In the l'faritj¡nes the constant dollar val-ue of ma chinery per

farln operator g""* rttn"Sião 
"-n 

lizO-lo fo $1 'r)'o 
in 1961 -65' In the

sanre period land value (íí';"";t""i-i"tt") g""í-i ton $1 
'2)2 

to $'l 
'B1lr'

Comparative figures ror'ltre prti¡ies j¡rdi ca [e an i-ncl"ease i:'t value of

;î"#;;';';ñ"+l,lrs8 t"îã,ipl* ã"¿ oi land rrom ô3,9lr8 ro 85'877'
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inco;les" l¡obher gl.ance al, Ta.ble V shot.¡s -bhet 
'oughly 

one-third n,oru 
UO

capiíaì- assets Ì¡ore reqr-úr.d to genera be a unit of gross i.co;ne ì-n tirc
I sixiies than irr the tfo::ti-es. ?h:is l¡ou-r.d indicate declin:i-ng ma::gi.nal

and ar.erage proâuc bi.v5_ty of capi.'r"a.L i_n farriù.ng. llor.Jevel:, lrros.[] stu.cli_es

l¡hi-ch ca-l-crrla t¿ nct far.¡¡ incorne i_rI¿:u.te a fi,xed re.i;urn ove¿, ti:ne io capi-

i;:J-, and retu-rns eq'al. ùo ¡ralket u::ices for olhcr procluctive fac.bo:rs.

Ììet.rns to fabor are then caLcul-ated as a resiclual. 
B 

There a::e al.so

â,gri cultur€r:Ì. econoriri.sts r.rho suggest ürat arnong the consicìei:a ti.ons gor,.er,n-

ing f'annerst inves'unent Ì¡ehaqior i_s üre expec,ta.bioir of capital gaÍns frorn

holding far:m p:eo¡rerlr.

Grove calcul ated üre rnagnitud.e of capi.tal gains per faitn in the

Lr.S. be br.¡een 1![0 and 195g and, co¡lÞa'eC thern to averaÉe ne.b inco¡ne for
o

the saine years.' lre forrrrl tha'b in years r.rheir capit^+1 gajns acorued,

t|¡ese var'Íed ixon 111/" doi,rn to tfi oî net, inco:¡re. Tn th::ee of the trvent¡.

years stuclied, capitall l-osses rvere incu:.'red. ì¿,r those sel.Ling ür"ir .rr""is.
There is l-ittle doul¡t' ttra t capital gains can be importent r,¡he' ree,li r, ecì.

Hathairay ¡roi:es that their i.nfl.uence can be either favorable or u¡favo::able

Bîhe validit). of this nethod depencls on tite nal,ure of the
procrr-c bion fu¡ci;ion and its _ho:logenciiy as r¡er.r as on üre e cononrì.car-1¡,effj-cient allocation of productive facto"s rvithin the sector.

o
'His reason fo:: shcr,.,,ing this com:oal:ison r¡e.s .bha t r.,. roost

vould orobabl-;r concele that, capi_ta'J. gains ãnd losses have sone beari.rrg
on the econo:iric r¡el :fe,re of farrn o.oerato's ancl. thei_r. farniJ.ies, e spe ci.ai:Ì.,.,,
ol¡iìer opez'å.'i,oz's. r (lg , p,3T) .
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'Lo the oi.;-:re¡ selì.i.ng his assets, and tha L lri b i-s poss'iblc f or a fa.r'¡n

oi.iner r.¡)ro has ¡rever elrj ol.¡ecl a hi.gh,:rru-ru:;.l Írrcoire bo ¿i ccu¡ntrlate su.b-

s't..:n.Li-al- assets ove:" h:Ls li.f eì;,i-:,rc, and i'r, i.s also pos,":ì-ble for: a fanner

riho has consis l,err'i;ly earnccl a goocl annual- inco¡re ancl reinves-Lr:<ì i b j.n

his business, io reacl.r t)re poir:L of lretirenen L and have a ccullrì,la. ijed fert

or pe.'')raps no asset-q .rt (55 , p ,55)

The potenì;ial- effecb or- capitai- gaíns orr farin ¡:rco¡¡e i-rr

C¿lneda c¿;n be seen froin Tabl.e fX" One i-rnpor. tan U f¿c'c to no'ûc is tìrat,

r.¡hen considering capilal- gains as annual ar¡erages over f:ive-year

pe'riods , al.t'hough tL¡ese have been posi''oj-'¡e since 1 Ii6-h.0, thcy have

been r,uch nore ¡¡ariable ti:an net fann i-ncorae, bo bh in the aggregaie

ar:d r¡hen calcìrla'Led for an a,verage farra operabor. EVel: if ca,pital

gains uelo an i:irportani econo¡:ic fac.'bcl in the fa.:r',ri or,.mer I s decision

process (and it r¡ill- be shor'¡n shoïtl,l' tlìa b tÌìey shoulcl not be ) , it

rr'ould- be very difficrrlt 'ko plan r.¡ith en)¡ <legree of certain'by on reÐ. -

lÍzirig a specific ca.pit€.1- gnir.lo ïn average tents, someone l-caÌirig

tb.e sector might have rea-l-:ized an annual loss of .!132 or a gait-i of

¡nore i;harr $1 ,200 ciepending on liìrcn he sol-d his assets. ¡¡ rraveragerr

opera Lor r¡ho h¿-d held his îar¡i fron the treg5-nni-ng of 1931 to i:'l¡e eurl

100f cou:rse, in cldr:r tc real.j-ze ihe capÌ.ta.l- gains indì.cated
in T¿bl-e IX, an oper:r'Lo:: vou.l.d, have ì;o se.ì.I- his fann and e.Ll j-ts asso-
cia'bed. assel,s " This is vir:t',ua1l.y an j.¡'reversible aci and carr. have
fai:-reachi:ig effects on ti.ie re¡raj-nde-r. of 'bhc fanììeÌt s l.i.fe if his
tit;rirrg Í.s inco:'rec;i;.
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of 196i¿i !rou]-C lìP-.Te real.-l.zed, upon sal.e o:f his asse'bs, a üoûL.L o:i

11
!j21 ,790,"" Tiri.s j-nclease in vol-ue of farrn asse¡ls (lue Lc changes i.n

price levels oÍ the asseLs i.n que s Liolì is ot:e o:i the ;iac'¡ors leadirrg 'Lo

the silu¿ bion describecl. by Pa'.ar1be:rg and Jacol¡son (lt9) , r;ùio coinparcd

farrri ancl non-fanl ne b incorrie ancl ne L rlorlth f ol: 1962 in l,Ìre Uni-iecl

Sb?tes. Tbeir fì-ndings irel'e as shor'n: it.l Ta'Ì¡Ie X beloi¡.

labll-e X

Tl'llfilP,SiiCl'OILqL COl.PAilSO¡l Oli Il'l0olß-r ¡JiD ¡]1-iT r'-10¡T!l lll î;iiÌ lÏ 
' 
S . - 1 t62

Unit Net fncor,le Net l{orth

Fal'm
l'ïou -l'ar,n
-bÞr'Í/¡lon -i arÍÌ

1 ,l+30
2,ldro

58.6

t1 ,6A0
11 ,581

L\1.6

$
{i
fr

Source: ?e,a:.'J.berp;, Don and l'1..4.. Jacobson, rrParity of ÌJet i'briltrr,
II-I.- t/ol-. I¡8, No"1 , Teb, 1)66

The figures i:r Tabte X' are mj-sleading i,o sonte extent, hoi'r-

evelr. Price sens:l Live assets idrich rei:resen'l; the capi ba.l val.u-e of a

fa.r.rn are no b al-l- necessarily mu ¡:ketable ai:, the prices o¡r t¡ a.l-ue s irnputed

to then, even r.¡hen these are based on histo¡j-c vaIue5, depreciation

11
This represeir-Ls the su¡n

J-osses be b".;'e en 1931 and 1961¡, i.,o-, ,
''. $1 ,011.2 'v ¿¡227 + $76o¡ .l' l1 r: å1 ,833
{;1 , B jl r.ra s riiui biplj.ed b¡' f our since
foirr, and not five years")

of aveL'ag'e ¿¡¡1¡¿¡l sa-pi.f:l gains ar.cl.

frc¡;¡ Tabl-.e T{ ire ha-r-e: 5 (-i10j I $L53
= t\2_1 ,7gO , ( rne I g6i -(;)_¡ figu:ce. of

it rep:resents ot:J,y'a.n averê.ge ga:in fo::
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sub'úraci:,ed and tÌ'ìcir vallre ì:1.ì€:n âdiìlsietì to account fcr price chatrges '

Depencli.ng on Llte ¡rurchaser, faril bui,ì-ôings such as hog or cattler bartrs

and ¡rou1.try runs ìrrey add no plcductive vafile a-b all to a fait¡, 0n the

other hatLd, far'rn machinery oi t,en letnains serv:,eeab-Le even afLer í1" has

beer¡ fully depreci-aLec f olr accountíng purposes. I'li i',hout a doubt it is

the fan¿ì on a fai:in t.rbich is tìte n:ai.n deùertninant of the sale pr:ice of

the enteri:risc; t,:he.Lher or not the oirerator receii'cs ader¡rtat,e compen-

sation for his o Uher asse'r,s depends on rnal'liet condí'r,ions and hor¡ pressed

the ì:uyer or tìre sel.l-er is. For tl:j.s reason, Table IT has been intro-

ducecl. ft shoi¡s landr s contribui;ion 1,o far¡iet't s capiLal gai-ns in

Canadâ beLr*een 1926 and 1965, A cotnpari.son rrith Tab-Le TX r¡il,I shor'¡

i;he i.mpoltance of lancì in po'uenti.al capj.tal gains of Canaclats agri.-

cul',,u¡'a-]. sector and r"ìlat this means i-n terlils of Lhe average farnt

operat,ori. Tn the four year períod I96I-6U risilrg lanrl values ccntrj--

buted al:cu'b tr.¡o-thircìs of the avela¡;e a.nnuaf poten'uia1 capj-taI g;ain of

cl-ose to three-quarte:'s of a billicn clollars. In ther periocì f9fi -55

avcìrâge annual capital- g*ins frorn l-ancì ¡¡ere cl-cse to $1L0 mil]ion, r'rhile

capital- p;a5ns :iro:n toLal capilal (Iand, buil.dj.ngs, rnachj-nery and live-

stoclt) arnorrntod onl.;r to $125 rni.l,]ío¡. fn olher r'roi:cis, chatrg:es in

tr-rrice c.rf t,l-re rerrrainitlg capíta.I co:tt¡>otrenì;s a.c'btrally reduceci. thc po-

'¿eniiaf gain frorn lanrì by closù lo ten per ceirt. In Ler¡ns of benefj.ts

to ihc average i¡dj-viCua-I farrrt operaior, the tllo tables j-ndica be thaL

of ihe $2:l.r?tO capiTal gain betHeen 19J1 ar';d 19ó1., close'to $11-ro0o



T.ra s cììle to a1:¡rre c:latiolt of l¿nci. 
1 2

In an anâlysis oÍ capj-tal. gains, as j_n one of f¿rrrn :ì.nco¡ne

o:: in irrterse c'uo ra:l cottpari_sons of ecottotilic inciica Lor.s, e.velt¡ìgês oí-Letì

couceal fe¡ nore tfreìl 'th e)' reveêl. '!l:is ttas ill_Ust¡aied e:<ce1:ì;ional]y

well- in i{t).lshl'e sht3. t s cotìipeï'i-soll of f¿Íit encl non-fe.rnr ín.co¡;res . Ore of

his lnosL sigr,ificant fir:dings r.ras 'bhat one ca¡rro L cliscr.rss rueani.ngfuJ-ly

averâ,gè Íncorre figures fo:: ag::icul-ture in .bhe aggregate. Inter-r,e giona.J-

dif-fererrces are iù rrrany cases gz'ea l,er üren intersectoral. clispaz,ities,

as is var,iebi.Lit,y of incorre " 'Ine f ol.Lor+.i ng sect:Lor: rrifl exa¡rine .bhe

cepit¿:L gai.ns regionally.

&-e.grig1y:!*qi-s-!riL\Ì'.u.if:::-o*r*_hp_t_Hl,--$'".1-"_ j,L-4-s_å9l.'.1_Þ_l:",

Regional ùi-fferences 5-n cap:'.ürl gairrs to farrn oper"ators a::e

Ín-fl-ue:rced b). deiaand for products groi,r:r J.n ê, given rep¡ioD, rnobility of

fanrrers lilrel;r to r¡i sh to r¡ithd¡al.r fron the sector, availebili.Ly tc
pofential bqyers of sì.rfficient c¡edi.b ab accept¿ble .ber:ns ancl, of

co'ùïse, size of fanns being bou.ght ancl soJ-d. In aggregate .i:erns, i;he

regional share of total agrì_ cLrJt'-rral- capitel is al-so an i_rnpo:,.i;:,n.b

lactar in the .regioual êi s t:.ibu.j; j-on of capita,l gaj.ns.

ïí the at'er.age for Canada i_" consj_dered as 1OO, the relative
share of each reg:'ion in aggregate far.,'capi.tal- ancl the relative size of

an a\rel.age censLrs far¡i r¡or -cl be di s l¡:r-bri.bed as j¡ Table XIII .

12
ll-rnost hâl-f of Lhe 510rB16 iucreâse in lancl velucs of tÌrerraver¿-ge fa:r¡r'r a ccr.uecl j:r the f our yeals be ì,"n'een 'tg61 arrd 1g6)1.
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l'¡.B],ir Xr.I

I'\itjlI NUIAIjRS Ojr CUIìiìIllT i.¡ÂT,l.ir 0i1 itA?,r:i O/iPITAL FOiì SillrjcTÊjl YlriiìS

CÂl'lÁ.Ð.{i = 1 00

Per; Qen.t; of_ {g_¡L;19_g,?."'t'-e-

2Lr. - - - _,1255"- - - ::-e- Ø-

19'.{i:irt-Q¿q:;g'!o-l

12.É" _ . - :2 ll_ -,J2,95_

I4P,ri.ti.me s

Quebec

0n'k:ri.o

Pr¿iiries

British Col-rmbi.a

51 l+6

52 h1

1ob 9l

1Iù 168

BB 63

5

17

27

Ló

5

L

1lr

27

51

,

2

11

26

56

5

56

ôo

112

12It

1a6

Tne tabfe denonstra'¿es clearly tha'u the n-lj.n d.irection of

agricrrltucal- activity is r¡e s tl¡a::d. The share of ]'î¿ll'i'oi.¡ne provi:rccs

in to'¿al- ag::icu.l.turái capital dropped- fro:n fir-ve per cent t^1 onl.y trro

per cent betr¡een the end oÍ !,ior:l.cì 
"þr 

II and 1 965. Quebec lost'

roughJ-¡- one - thj-rd of Í'r,s re.Lati'¡e sha:ce in tha-b sarne period, ¡¡hile 'bhe

?raiïíes i.nc::e¿sed bhe value cf their i:lrres'r,rnent, fron h6 ;oer cenÙ of

ttre t¿Lr.L to !ó 1:or cerrt.

Avelage c¿pit^ll val-ues per farrrt opera bo:: sho-,¡ed si¡ri.Iar

tend.encics over {ire satne perioc1. Rel-ative to the ¡ational- average,

Ìialj.t;i¡ne fams sìrranl< in size f¡o¡n 56 per cen i of the aver'â3e i.n



191+5 to lr5 per cen'b of the arrç;4¿g c in 19(t5,13 Quebec, Otrlarj.o encl 
73

Briti-s;h CoLr¡¡bia a.l.so sl:o¡¡ed a drop in rel-a Live invest¡ront vahr.es r+he?eas

'bhe average far¡l oÞe::a [,o:: oo the Preir.åes j.ncreased ]ri_s capi.bal- frorn 1 2l¡

per cen'u of tÌrc ave::age irr 19115 'bo 168 per cenb in 1)6cj 
"

Let the al¡ol e seln¡e as a ba cligrorrnd f or exa¡lin:i.ng the capi.La.l

gaj-ns of fal.'l¡r oì)eretoÌ's cÌu.ring Lhe per:i.orl bei¡¡eet¡ 1931 -35 and. 1961 -6:ll,

A cor4:arison of cap:lt^a} gains and net far,n inconle is founcl in Tabie XTfï.

Table IIII reiterabes fol the regions of Canada ¡.rh¿ b Table IX

denonstra l,ecL in the agg::egai,e. Capifa.L gains, either in absol-ute

te¡rms or ¿ìs a per cent of fanr incone, are extrenel.y varia.ble . In the

l{ari biues 'bhey f luc t,uated f¡:o¡n a l-orr of fÞ35 pe¡: oÞeratol' ( six per cen.b

of incorne) to a higÌr of $h70 (192 p., cent oÍ oÞerator fa rrrr Íncolne).

Capj- Þ,1 gains ín 0nL:¡:cio <lu:ing the rf o'rties r"ere i:ou¡4hly t*n ce as hi-gh

as those in Quebec. During the sarne periocl capital gâ.i¡.s i.¡elre proportioir-

ate to Onta::io I s hj-glrer ne b inco¡re. thus capi.bal- geins, as a ¡rro¡jo::-r,j-on

of iìicome r¡ere abou-t equal in the ù,+o provjnces " .Af ter 1!!0, horrever,

capit^al gains in ùrterio beca.lne mtch nore irrrporLatrt than in Quebec. Tn

absol-ute tenrrs, capit^aI gains in the Praj.::j-es have alve.ys been :Lrrrcot'tlnt,

averaging rûor.e tllan $l'1 ,000 per year since 1p[6. Jn ¡nos.i: years their

relaür'e rnagnj.tude in atry given regicn r,las propo:r'bi-onate to the ¡e.l_¿.tir¡c

12
' 'Ac bually 1 ![! was the year in ivhi ch j..laritime farms reached

thei¡ i:el¿tive ¡re.xitiuua. 1l-rey cIi-rnbed frorn a size l¡6$ of e.verage in
1931 fß sligh'cly a.bove llalf a\rerâge size in the -l.a.be ti;hirties ãncl
early t fo::i;ì.es fro:n '.¡Lrence si.ze agai.n decl.ineC, in relati.ve terns,
reiurnj.ng in i !([ to its '] 931 e.veÌ'age,
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size of ihe average farm in that region, as l¡as farm income.

Tabfe XïV

INDIIX I'lüßER-s 0I FAFJ'I CÁPI1'AL, ,AVIRAGE Al{Ì'lU.ó. L ¡iET INcO}'fE
.a.ND POTill'iTIAL CAPIT¡L GAIIIS PIR FA RrT OPIPÂTOR

(crlìrADÂ = loo)

Farn Capital- Farm Income Capital 0ains

r9\5 1955 19lA6-50 1956-60 19'ù6-50 1956-60

r\Íaritimes

Suebec

0ntario

Prairies

.Bratf sn
Columbia

56

68

Il2

r¿u

f06

5t

52

L0ìr

lLL

83

¿t

Lo

9o

158

70

5,o

,)

76

L27

82

L5

5o

106

r.L5

87

\2

37

113

1lr6

83

Table XIV ís very ímportant as an iflustration of hoi¡ wrong it

¡.¡ouÌd be to formulaùe a single strategy to guide the development of agrí-

cufture throughout the country. Farming appears i;o have totally different

characteristics in the l,laritimes and quebec than it has ín Onta¡io or the

Prairies. For example., average ínvestrnent per Íarm there is about half

the national average and declining (see Tabl-e XII).

That this is not merely â question of a dífíerenL type of

agrículture, requiring different levels of capital can be inferred fror,t the

farm inco¡re index numbers - Maritime far,nel's oblained onlrlJ 27 per cent of



the na. bionaL averâge j.ü 1 9À6*50 ¿¿nd s.bi-t.r- on1.y 59 per cent oi ti.r" 
"r,.1Íg"

ten years ì-ate:'" One r¡ou_kl exlj e c.L ,r,l.l.a t s ir.cll a sittra.Lion r.¡ou-Id cl.epress

the price of far.¡r asse'Ls, crea,r,i:rg a bì{ye}r s :lrarket, The fas,¿ .Lr.¡o co,.

l-r¡nns of Table XIV bea:'this out -- j.ndjca Ling Lhat capiLrl gains are

bel.o¡r r+ira b cor¡-ld be expecLed judging soler-y fro.r the rel-ati.ve capi-taI

value o-f 1.Ía:::lti.lne fams . Tn the prairies, on t)re o.Lìter hand, agricult.re
appears to be successful and. er-pancìing. .ll.verage fann s:ì_ze in 1 955 (as

neaslred in cur:ren b capi.tar va.r-ues) r¡a s ar.¡rost !o per. cen.b larger .brran

the na'i;ional- êverage j íncone, too, r.ra s higìre:: than ave¡.age (al bhougþ i-n

the per5-od 1956-60, nc.rt as higll as nright be ex¡rec.bed). Cap:l.bal- gaius on

the Prai-r'ics excecrr flra b icgior' s rer-ativc pro;oor:tion o.f capi.tal, i.rrcìi-

ca bing tha b there is demand ¡r::essure ir:fr.uenci.ng prì.ce s of agi.'i.cu1trrra.1

asse Ls. Fro¡n the sa.re t¿bre ii; appears ülair on ure average, o'-Lr¡.io

and British Õoi.urnbia mali have att¿ined Ì',r: equ i.briurn resel l.¡rrer.e inco¡re

and c¿¿pj"tal- gej.ns are propor'.bj.ona.i;e to the level of j.nves,blleut.

ïV. niilL GilIt'tS Â¡tD fl|rlp" FILÀTÍON TO CÂpITAi, G.{ii}S

Tllus far t?re ùiscussio¡r h¡s centered on r¡har¿ has been .ber¡recJ.

rrcon¡,'enti o¿al- inoo,ielr on üre one hancr, and. câpi,ùar- gains on -Lire other.
Tne difference be'i¡+een Lhe i:i.¡o is generally srifficientil¡, crear and need

not be discl.rssecì.. I i.; is srr_fficie¡rl, t¡ note üra.t in order to real.ize

eapit'a] gairrs the far:ne¡ ¡rus b s el-r- his assets. rrr adùition, the incrome

gained drre to changes i' price 1evels Lre,u+een ti¡;ie of prrrchase and ütne

oÍ sale .*o!Ll.d p"oìl ebl-y rale tobe ctlsco'¡Lecì. for u¡cer" t¿i'Ly at; a higrr 
'ate,

if it ¡"'ere to bo 
'ncr'ucled 

as pari of r,he irrco¡ie stre¿.n of an i:rves t¡ne't"

thi s is obvi.ous i'ro¡r the figr:res on meg¡:L.irude ar:rl v¿riati.on of capital
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gaj.ns in Table IX ar-id others ' One adcìj'tione-l poirt l¡hioh ¡rrust' be

ey¿minsd here j's l'he quest:ion of i'he prrchas;i-ng Poller obtained 'bhro u'gh

rea.l-ization of cap:ital sains' Tn other ''"ut' :::*::: 
'î,.:J;" 

"""
operato:' or entrepreneur rìoes not har"e a rìoney ]-Lr'ir's L v!¡' '--

cez:ned no-L i¡illl ihe nu¡lb er of cloflars and cente r¡hi ch the sale of an

asse b yie1cl's hir't ' 
bu-L rat'her l¡i'th the pol'ential oontrol or¡e¡: o bhe¡: goods

ob.Þ1j.necÌ tìr:rough lllÌe sale of an asse'b' 
, ' ^.^ ^.-i l

The inporLc'nce of tho concept of lgat gl!q?' rather than capiìÁl

gaitrs i-s best illus'brated by a fa¡nev t'rho purchased 100 acres of l-and for

$50 an acre soìle tjllle ago" llol¡' he find's he no Longer l'lishes 'úo farm in

hi$ present' locatíon auC' pu'ï;s hj-s 1OO acres up for saLe" lie soon ö'sco-

vers l,ha t po bential' brye"s are llil-Ling to psy hi-lìl $1 00 per acro and he

is overioyed¡ for this means that he has reapecl a capital gain of 100 per:

ceni on hi-s inves trùìienl' ' lli s joy' ho-'¿¡e'/er' is shorb-J-ived f or he rtely

'¿ he ¡nust bid et least $1oo per ac¡e fo¡: l-and in the

qui c¡l.y ùiscovers 'úhai nc ¡rrL¿r v v+'. 
n.1. l an¿ purchas-

nev location to r'ihj-ch he ¡¡ishes to ¡rove ' Thu's' in ter¡ns of ].and purt

ing pouer, a1- bhough he ìras ¡na'cle a capi"bal ga'ul of 1Oo"t1' he has no resl-

ga5-n rvhatsoever ' He can sell' 1OO acres and bu¡' exa c'ì:'ly 1 O0 acres o:Î

equall,' tï::;":::) 
that tlÌe ranrter decidcs no'r' to cr-range hÌs l.¿atian¡

but considers retirinS' He is advise''ì' to wai'u for a r'¡hile because prices

of farco a'sse-Ls aPPee'r to be ri'sing - - ancì so he waits al'Iother yeÐ'l: ' Nor¡

he d'iscovers bhat the prìce of hi$ l'and has risen to ô106 t:: -i"

Onc,e agai-n he is ove'rioyecì' b"r'b once 3' ge'j'n hi s jo¡' is shor'l "l-ivecl because

ín the fj:lancial pages of hís nelispape-r; he c1ìscovers th¿ì; 'bhe Cost of

i
ti

ì

[,

I

I
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Living Index has risen 5.5 p"r cent in the couÌ'se of the year. Thus,

a1-though his capital gain for the year vould indicate a retuÌn of six pe;'

cent on his invest¡nent, j¡ actuÊl- fact he has made a real ga5.n of less tir:.n

one-hal-f of one per cent. Real gairs, llheref ore, ¡rus'b be neasured in teri.rs

of the market in rqhi ch the capitaJ- (or nominal) gains are to be spent'

Calc_ìrlations o! Capitel :Gains a+d 4eal- Gêins

Capitaì- gains and real gains (or l-osses) from agricuJ-ture ì{ere

caLculated in this stu{¡r, using ttre method developed by Þvicl H. Boy-ne

(6). Both the methodology and the technique for separeting a change in

current doll-ar value of a group of assets into price and quenti'by com-

ponents is set dom w-Ìth precision and cl-arí ty by Bo¡'ne, and there is no

need to repeat then here. For this reason onl-y the very basics of the

nethod ¡¡ilf be presented to facilitate understanding

The valuo, V, of a group of assets is a product of ít's price, P,

and quantity, Q. Denoting tr.ro adjacent time periods r..ith the subscripts

O and 1, l¡e can el.'tpres s the di-fference in the current value of a g"oup

of assets, bet¡ueen üro tj:ne períods as:

Vl -VO = PtQt-PoQo

Using a TayJ-or series expansÍon of the function V = ?Q, r're can

divide the change in c'.trren'u value into its price compo]1ent (capital gair's

or inflation) and its (physical) quantity cotnponent " Tlce conponent which

has been studied thus far is the price cornponent, representilg cepitâl

gains as measured. by Grove (i9, pp. 37 -\2), Ha t'tìar';ray (55t pp'51 -76) and

Joh¡son (55, pp. 127-l¿iLt).
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l¡rieô¡ar] defined. illcor,re as 'r,he ar¡icunt a consÐlìlelr can consuÌÉ)

r'ihile keelt.ing his riealth int'acl,. Tìre e>lal¡tino Lion oÎ :"eal gains and

losses el:iail.s fì.nding the a:lioun.L b¡. r.rìri ch ihe curreìr'u doll-ar value of

an asset nttst change cìuLirlg â. period in o¡dez' to ¡taintai¡r exa ctl.¡ the

purchasing Þot+e:: of the investment ai'' the begin-iri ng of t'?re period' n-iis

is calcrrla í:ecl by lnul-tì-p1¡'ing the val'ue of bhe asset at hhe beg:inni¡g of

the periocl b)' Lhe change, dur'{n3 tha'b period, in an a'ppropria'be p::íce

i,dex. (The clue ståon of r¡ha t co*sbÍtu'Les arl appropi:i.ate j.udex wil-l- be

cli scu.ssed l-ater. )

Heving detenrii.¡recl 'bhe pricc componen'b of a change in asse b

val-ue as the cliffereùce be'L-rleell the i;o tal cu::rent vaLne change and 'bhatr

portion of th]e. chatrge attrlbuþ.ble t'o changes in the physi caL clua'ntit¡r

of lhe asset, the real gai.ll or l-oss froln ¿n asset can be er'pressed as the

differ"ence be Li'¡een the price componen'b of the value chenge and the cur-

rentdol]arvaì.ueadjust,riten,onecessaly.ia¡nain.b¿,intheassei,|spurchasi:rg

por.¡er. lrÏn effec{',, this p::ocedure adju-sts the ¡:rice coinponent of Lotal

curreni, clol-lar value change for any increases or decreases jn the val-tre

of ruoney. the resiclual, then is ati;ribu-tab1e to a charrge in the size of

the expectecl futtlre inco¡ne streal¡ o|i;o a change i'n the discourlt rate ' 
rr

(6, p, 3Ð The specific fortnula" used', the in{ices cmployed to cìeveJ'op

the constant tlo1l¿,r sei:ies of ce.pít¡,rl- vallues, and the tirne seríes of

cluan';iiy a.ud. pt::icc co¡n:.:onents and real- gair:s aucl l'osses are present'ed

in rlpl endlx 'i .

gec4-ry1_4H!.1'"-i'1-.9l-å9:].19i4!-$9gF-4-c9:L':1t

Â cornpalison of capite.l gaìns and r:ea1 gains per farrn operaior
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frorn capi L-:J- ¿sseLs in agri.cul.iu,re -'rs gi.r;eir j-n labl.er ) I. Tn ;r1l periods

except 'Ljre depr:essi-on years 1 !J I - j5, ancl in a1J. prov5r:.ces, capital gai.i.:s

exceeded ::eal gains --. o-fl-bcn by sever'aI hrurdrecì per cent. Th:j.s and lìtore;

in tlre five-year peri.od 1951 -5t throughor.r'r, all regÍ.ons of Canacla tìre

avel'age airr.rual capi1¿] gai.n lras positlve t¡hile the rea-l- g¿in '¿as actual-l.y

negabive; i.e., thcrcl0"" " """1 
l.oss j.n the pur'chasing pc;ier of agricu-f..

tural assets. Âverage amual, l.osses in bb.at period. ranged fronr $21 B per

farrn oper..ator in British Col-u'nbia tt¡ {'296 in the Pr.a.:iries. the arrerage

l-oss thrôugl-rout Car:acla exce edcd $2O0 per yea:r. In Qu-ebec there ¡.¡cre

on1y three fivc-year perÍ.ods bei,¡,¿ecl 1))1 and 1961+ :-n r+lú ch fa¡¡re:rs could

have erperìenced an¡. leal gains ab all. Ho\,¡everj for Canada i.n general,

the ave rage ann'Lral real gain pe r far,,^1 cperal,or usual-ly excoeded {j1 0C. In

the period 1961 -6L it exceeded $1 ,000. thís, too, is a rrri s3. ea.ot ng

statistic i:hough, for 'r,he regional avei"ages f o¡ the l.lari birnes and Quebec

nele ac'Lual-l-y negaüve ( -$83 an¿ -$1 O respect5-vely ) , reaL gaj.ns in

British Co}¡nbj.e. averaged only $1 l+O and j.n Ontario $l¡OB. It nas the

average of $21798 for ihe Prairj.es during this period r+hi.cir influenced
1L

the natii.onal- avel.,age so ¡ruch.

. _,.Rgal- gains, -si:rtil-ar i;o capital gai.ns, carr on-l.y be realized

tltough sal.e of fann property. Tl¡s cìoes nct ¡nean that using real ca"pital

vâl-ues, caused b;. greater incr.eesesin bhe ¡narlcet valu.e of ferrn assebs

than in other releva.nt prices, can not infl-uence farrnerst decj-sions on

'1lt,rÌri" 

"u"r 
gairr of $2rTgB i, 1o;Í of the eveÌ.age tot¡l asset

value per fa::¡l ope:'ai;or on the Prain{es dru'ing that sane period,
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consuïrtp-Lionr iiavinS errd jï'estm,:n L even tirorigh Lhe¡' ¿r.'" noL bralrsfor'¡ned

in'',o t'eâlizcd p]:o.fits thr. ough e- nzt:¡|el l¡:ansacti-on. Bo]¡ne con beÍldo tha'ú

a real g¡rin of {i1 ,0C0, altìr.ou3h unreaì,i.zecï, can Ied.uce savings by $1 ,OCO

ar:c1 inc¡ease consulpti-on orrt of conven Liona-]- inoor're by tha-t sarce a¡'tou¡t' '

This r,roul-(ì occut' itì tlte case of a faff¡er tvho sets himself a target rate

of sar¡:tr¡g or an a]rnuaj- g4!r:! ¡y ¡.¡hi ch he r'¡ishes to increase net lr,or:'th.

Since the purchasi.ng of hj.s assets has gror'rn bi' {,1 ,000, t'trere is no neecl

for him to f o::ego 1:reser.:.t consrunption of $1 ,0C0 that year. This irnpJ-ies,

ho-vrever, tåat l¡hen tbere occur u.nlrealizecl real losses, a farìIler ¡vi}l cur-

t1il his consrrç.i,i oir ancl sa.v e a cornpensa''oing arnoralt out of conventional

inco¡ne in oÍcle l.o nain beiu the clesi.recl rate of grolÍLh of net uo::tir '

SilnlJ'a rly, r.¡hen real gaj.ns alre characte::ized by such a higir variance

(al-so an im,oor"tan'o cha¡acteristic of faiti S.ncomes) ib Ís quite l-íkely

that mreal-izecl real gairrs (in t)re short run, at least) will- have l.ittle

effect, olr consu:nptioi'r and saving pat'berns of fanll ol'¡ners ' In the J-ong

run, and i¡r te¡:ns of u.Ltj:nate sal-e value oî their p::operìry', farmers pr'o-

bably iuclude an appz'ecia,cio¡r factor Ín the assess¡nent and. esti¡nation of

their f ui;u¡e net -u¡orth " This, in tur:rr, couLd col:ceivably aff ect 1''he l-evel
1q

of.-annua,l- saving decided upon by irlclividuel fa¡nr fa¡rilies. ' Hollever, if

tlre f:lnclings of sttidi-es such as ihose b¡' Heady eb ar in 1953 (zz), and

Nielson ín 1962 ()+B), s bi].1 hold true, 'ùh en one of the main deter'¡¡rinants

of farm family savi:rg is ihe goal- of conlple't o ot'rtership. Tf this, in fact,

is a )ìrai-n obj ective (ra'¿hel' than a desire to accun:ulate a s'¿fficie¡li re-

15If, inclee,l, it i.s the uJ.ti mate net t¡orth upon retirement
r¡hich ser"¡es as the ma-jo:: deter.r¡inant governing fafinersr saving habits'
there a¡e indicaliolls ihai farmers Ìlay save nlore than thèJ. irl u1d like to,
due to far¡t recluileinen'r,s of replacenteni:' and techno''1-ogy.
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tire¡nent funiì, í.e., a predeternined nurehasinE poi':er) tharr unrealized

real- gains ¡rill have littl-e effect on i;he cotlsunrtion and saving habits

of Índividual farners.

V. NÎFE 3T ]I CHITC T 11 IIID:T O¡{ TII¡ I.í.¿IGììTTUDII

OF lSTn'fÅTiÐ RL{l, G-j:ÍìiS FR'ìÌî '4'SSITS

I','hai; is t:ìe correct inCex to use io calctll-ate cotential real

gains fron agr j.cuL.,,ural- âssets? Tìre ansr:er is the econÔ:lists classical-

standby: rtlt delendstr. Since ¡eal gains are defÍned in -r'erns cf pltr-

che,sing posrer, one must first dete¡nine nhat r.lil.1 be bought l{ith the

proceeds of t:le sale in order to find r'¡hat i:he real ¡1ain is.

Ïn this stuCy, three sin'lified ¡ossibíIitíes uere postulated:

First, proceeds from the sal-e couli be used to contÍnue in farming' fn such

â case- one of reinvestaent ln the farrn buslness- a close acnroximation of

real gains could be obtained through Qse of tho coììl:losiliG j.n,4.o:i ùf far¡I

eosts. Secondþ, ihe:ìssets niSht be s ol-d upon reti¡enent and the se11er

renain on or near the far;n, t'hus incurring living costs n'¡hose changes are

replresented by the incìex of costs of farm 1:iving. Tliis '"hen 'rlo tì1d be the

approÐriate serÍes to empLoi' tô esti:nate real Eairls under such conditions,

Finall"v, inc o:,re fron the sale of assots ina:,' serve tc finance retirentent and

a transfer of Lhe sellel' and de¡enCents alray fr:m ¡ural lj"'ing and inio

an urban al:e4.. In ihis case,a useful. index !¡oì11 be one indicating

cìlanães in -'he cost, of ltrban living incìexo Ïts use lrou)-d provide an

inCication of real- gains or l-osses incrtrred due i;o :'urchase and sale

of agricultural- assets at s'lecific lroints in ti'ne for tl:e '-rl-Lj-nate



purpose of financing city 3-irring upon retirernent'i 6 BL

The three indices tnentioned' above l¡ere ernployed in ihe ana-

lysis of real geins and l-osses from assets i¡ agriculture and the respec-

tive resul-ts were contpared. i:r Table XVl' From the taUle' it is j¡media be-

l-yobviousthatthereisnoconstantrelationsh-ipalnongthetl:reesetsof

resul-ts. Thus, for exarnple, although for the five year perÍod 1926-30

al_l_ indíces shorr¡ reaL l-osses in all fíve regions of canada, i-n the per-

íods 1![1 -L¡! and 1961 -6\ this j.dentity of signs l-s rnissing' even for a'

given regicrn (e.g., Qu.ebec). Sjitil-arly, no single index can be shom to

provide lesults consístently higher or consistenu-y J-or¡e¡ than the others'

I?re u¡fortunate irnplication of this finü:ing is that' at le¿st r'¡ithiu the

frarneruork of the three indíces chosen, no sÍng1e one cån be used as an in-

ùicâtor or as a means of indicâting a trend or characteristic ¡nove¡nent in

the economic position of farlners ¡¿ho have disilvesied' relative to the

I rest or ihe econo:i.ry. This in turn points to tJre shalgr ground a legisla'r,ol'

çouJ.d be on, lrere he to atiempt to forrnuJ.a te a broad' general- lar+ relat-

ing to the t¡'eat¡neot of capital- or (preferably) real- gails and losses'

16It 
"ould 

be argued that this l-ast i¡rdex is inval-id for the

purpose of tf,,i" 
- 
sioay "it "E 

tftu initial invest¡nent ças i¡r the agri-cul-

tural seetor, hence any 
'ãt"ttlttiot'" of gâins or losses must rel-ate to

the sane sector. Use of-itrã -ttoceea" of an;v' sa1 e in another sec'bor and

""ù"ã0"å"1 
gains or fo""us-'ucãáo"e of ít raight te cons b:'ued as transfer

;;i;=;;;;g'"éctors, ttot-"uiiãr;' chargeable to conditions "'¡i'thín 
asni-

;"1ú;. F.ri" n"y ie 'uhe case tut is-not gernane in the present con-

text since the pur-Dose ;i ihj' " sêction is f,o indicate ihat choice of
j¡rdex can have far-reacúL;;¡f ;;¿" on the conclusions and policy Írnpri-

calions of an analysis of thís type '
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I VI . SUì't'l¡\RY AND cOl'lCÏ,USIO¡lS

. Âgri c..r1tu::e tìrr'oughor'rt the ages ancl. in ¡tost parts of the l¡or].d'.

-i'ras'ahlays considered more a l¡ay of life than sirnpl-y a lray of aakj-rtg a

tivÍng. ft ¡vas su¡round.ed by an au.ra of ro¡lanti cj- s¡n and judged to con-

tribu'be to purification of the soul through proxirnity of the fanner to

nature and his depenclence on his o'"rn physical effort as ¡qeL1 as on a

benign attitude of the sçernatural forces governing weather and fer-

tility.FarrrringinNorthA¡]elj-ca,specifica3.lyuithinthefran*¡orkof

the fanily farn, has long been coneidered to be one of the corners bones

of dernocracy' and almost a llecessary condii;i on for the presewation of

the cherishect freedoms of society.

.In the past, the fanrily farm has been utilized' as a tool- of

prrblicpot.icy.GÍlsonindieatedthatinweste¡nCanadâthehomestead

ptorei.a"a the necessary base for deveJ-opment of the transcontinental

railHay system and the expansion of commerce generally in Canada (17,

p.g). Anderson al-so suggested that maintenance of the fanúly far¡n as the

þ¿5is agricultural unj.t llas a neans for achieving the social- goal- of fu1l

enplo¡nneni: tr... there has been no unenrployment i-n agriculture' This

sítuation was achieved r¿ithout any explícit manpower pol-icy because

agri.cu1-tural- pol-i c¡r snso¡r'aged agriculture to remai¡ an índustry of

omer-opera'r,ed famiS-y farmstr . 1t t , p. ?3)

The ¡esults of ,the analysis in this chapter return us to the

point made by- Anderson and quoted earl-ier, that Canadian agriculture

¡rust resolve t,lle conflict betrqeen the e4panding and cbÂnging plrysical



structure of fenri capit"l and. üre u'changing financial "t o"t*u * 
B7

fams. He 'r,oo sees thi s es nore thân a sÍrnple creCi.r, problen bui one

of a bÌcader.poJ-icy for capital ro agriculture, no-L Ì;ied to an objective
of ful.l oi.aershíp .

'i Unfort,ena tely, the j¡rfozna..i;ion foun,.l in üìe .Þ_bl-es presented.

heretcfore is mainl;.' of a s¡nnp torna tí e ¡:ature. Diagnosis, t.ihi ch brirrgs
-l¡ith it an i¡rdication of curâtÍve poliç¡, ¡g¿suf,es, rvould require nuch.

deeper analysis than thai pernitted by i;he aggregato figu:,es availabl-e

heré'. llo;vever, the symptoras the¡rlselves i¡rcìi-care areas ',¡Ìrere further
probi-ng nây prove frrrrtÍul..

Kul-shreshtha pointed out in his analysis of farrrr and. non-far¡n

incone i;ha t the.e exists rnore ihan a problein of ¡nardi s "r,r-ibution of
íncone betl¡een a gri cu1tu.:ce and. other secto's. He shoçed. that, ìrhere

are greater inequaliiies among regions in Canada uittrin agric,:lture

itself, than betrveen agriculture ancl the restof Ì;he eeonoÍry. This study

has shorm tha t there is a strong co*elation betr¡een the capiteL base

ç-ithin a region and. l-evel of income. Hoi.¡ever, no causation or defi-nite

fu¡lctíona1 relation c¿n be sho¡.¡n ai; a regional l-eveI, nainl-y because

of fÀe heterogeneiþ of farrnlng even l.rithin a singl-e province o¡ region.

rt ¡rould be usefut to disagg:'egaie availabre figures and anaryze them

on the basis of both farn tJæe and fann. size l¡ith respect to production

efficiency and capital- reo.uired 'r,o produce an rr a cceptable rlevel of inco¡ne.

Fro¡r.t.¡.bl-es lX and XI ihere appear.s to be no clear coruelation

beir¡een Level of net incc¡¡e and capítal gains (although froro Table xrr/ it
is obvious that, on a regional basis, demand Þressul:3 is j¡ the clirectio¡
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of tho se provinces lthere fncone is highest). This l'Iou.l-cl indi-cate

thaL cap'Lta! val-ue s on tle ¡narkct .are not clicbtecl so1el-y by the incone

poten iial ol Lhe farm but by other facj'-ors as r'tell" A sturly clari-

f}-ing.this poinl, and erplaining the ¡nechanisln t.rhì-ch operates to deter-

mj¡ê r¿a-rket value-s, could be useful i-rì the fomulation of a successfuJ-

farrn credj.',, policy. Kulshreshtha analyzed farm j-ncoine u:ncler the

assunplion that it l¡as a residruel, after al-f other fact¡z's had beon

paid. eccording to tnarket pjlices. The present stu{y added to Kul-shresh-

thai s by. i-ndi cating the magnltudes of real gåins from capital in agri-

cul-ture. Neither cf these is su_fficient to exp).ain the continuation in

agriculture of l-arge nurnb er s of farmers r¡ho earn even less (and irr many 
I

cases nueh less) than the averages cited here. .A study relating to

retu¡ns to capital fiorL al_l sources, could proøe. useful- in she¿cllng l-igìrt

on the situation.

. Tnadequate and unstabl-e far¡r inco¡ne -- $hats\ter the source ma¡r

be -- is only syrnptontatic of some organi.c diso¡der within the índustry.

The trends of consolidation and intensification evident from the

statistics indicate that adiusùnents to ¡tarket conditions are talcirg

pLace, horvever, at an insuffj-cient rate perhaps. They tend to create

j¡trasectoral disparities r+hich, al-though not necessarily u,nheal.thy

j¡ themselves, becotne probl-ematic r'lhen mobility of people and resources

is linited. Â s tudy is required ',¡hich would deal i¡-ith questions of

nobility of people and resources ',rithj-n a gri cuJ. t':re and betl¡een that

sector and. tite rest of the econong.. ïihat are Lhe causes of overcapacity

and low current insome in agriculiure? Is nrobil-ity the key factor, or
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one of the key faciors, or is it pel'haps itself only a syritptoro of some

deeper disorrler? r,,.ha t reuredies ¡nuè.u be, appJ,iecì. to l-ol¡er erisiì.ng barrÍers

to f¡'ee move¡lent of resou¡ces and to al-lot'I for adjusünent of o'¡erall

capaciþ to production requiretnen'',s ?

Govem¡nent¡o.licyinthepasttt.¡odecadeshasaj'medatachieø-

ing higher resource producti'rity ancl accelerated econom-ic growth -$Ihile

a'r,tempting to obìrafuI sorne degree of price stability and en equitåble dis-

tri-bution of the rising n¿tional income. The studi-es Inentioned above can

al i ¡r¡ h'¡ nro-u-i di¡ø inionuation relevant to eva-help for,auJ-ate a useful- polic¡' by pro-'ridÍ:rg inÍ'

l-uation of the f uì:u¡e of fanning and its subsec't¿rs' They l¡ill also faci-

l-itate dral¡j¡g up of ertension and training prograns both for those remain-

i¡lg j¡ agricultur:e and- those i+ho r¡ish to t¡ensfer out of it' Coupled lrith

other te clui cal and e cono¡iric information the results of such research can

be used to drar'¡ up índiv-idual- farm and fanrily plans and the creation of

efficient, therefore, viebl-e business u¡::its ' In the course of these

activities it should be possibl-e to increase farmerst appreciation of

the contribution r+hi ch use of credit can make in,the realizati on of

their goals.

frte goverrment r,úght i¡e1l consider striving tol¡ards expansion

of the concep',, of superv'ised credi'u both in íts o"rn and in private credit

agencies. this rúght ¡¡elL be done lv-ithin the frâ¡lerlork of j udgìng creòit-

fior'',hi¡ess with more emohasis on pioduction potential- than on att¿chabl-e

equity and physi- ca1 securitY.

Encor:rageneni of be-n-ks, ins'¿:'ence co¡,rÐanies and oLher potential

sources of farm cz'edit '"o eïpan(t t'ho st'lffi-ng of their agricu]-'r:ural' lend-
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íngdeparünen.l.,sand,raisetheleveloftechnicalandecono¡niclcroi'rl.edge

of.Lheper'sonr:el-elnploye'1corr]-cl].èe.dtobetteracljustzrrentinsize,type

and nethoc1s of opera, bi.orr of cu-storner far¡ns rvho benefits fro:it close

sìrperiision. Such ful-l-er wrclerstanding of the nature and needs of

rnodern a gri cuJ- tur-e sho'¿f-d uì-ti-rnztely Lead to the necessary roconcilia-

tion bet,¡eelr thô fi-nancial- and technical structu¡e of the far¡n business,

hence tÐ an accel-erated rnovement in the direction oí an improved sec-

toral- strucf;r:¡e ancl., uJ.tinately, to a more efficient inier-industry

a]-focationofp::odrrctionresoul"ces.Âmajoradjustrnentl¡Trichl¡i]].

have to be raad.e fuI this con.bext is ín the atì:itude oÍ policy ma}<ers

and. garti farcili-e s to the nature of the farrril-y farm, of lthi ch it has

been. sai.d that t'one of the greatest l-i¡nitations of the agrarian philo-

sophy, and much of agricultural pol-icy in Canada, is the belief that

sornehorE the farri3-y farm can, and should be preserved 5:r its present

formtr . (17 , p Jz) the f ol-1.oiring chapter atternpts i;o ex-olore s orne of

the concepts embodied in tire ins'',itution of ttle fandly fe'nn and to

explore the hypothesis that the fan',ily far'n unit as it h¿s been lcror'm i¡

the psst is no l-onger suit¿ble for fuJ.fil-lj¡g thê policy goals of effi-

ci.ency, high productiv:ity and desirabl-e income d:i s tribution '



CIL\Pi-fR IV

TiiX irr-fiIl] F{PJ'I

ÄGiìrcullu,lÀL ¡'uiìD-t'iiùlTÀ lrsi¡ Él l lcnrc-ir¡Tui-IAl POTICY

i The family farm pla'yecì an i-rrrportani role in ihe gcographic and

econolnic clave -ì-opr,reni; of llorth -i'-'nerica' The un.iqu-e social' rnoral' altd eco-

norûic makeup of rural farm co¡r¡rruni- Lie s , tvhich 3ndoIüed i;hem r¡ith many of the

çharacteris'r,ics consicì.erecl to be desilable by lhose r'rho came to settle here'

placed the.fa:nily farm in a privileged position' I'eelings in sone quarl'ers

aresostronStlra.Lattj¡esitt,iouldappoarth¿tthisinsiitu'Lionissomeìrol¡
jJfinune to change in a l'Iorl-ci'¡here Lechnology, econonic structures and even

norel v¿Iìes s.ppear 'úo be j-n a consì;ant state of flux ' Jarnes l'J' Roberisonrs

romantic defini.,,ion of fa:ming as rrgaihering sunshine, fol'ging r¡ealTh ouì;

ofchaos--¿aì;heringandhurtanizinginiotreal'uhfortheserr¡iceoftherace

the great unused poiters of ne"r,urerr is indicaìiive oí the strong emotions

attachedioagriculiure.Hesbs'',esiha'ì'itisrroneofthegrea'ufundamental

occupaiions,and'i;lrerefo¡'e.uheinterestsofthenten'.¡hofollor¡itarei.¡orth

conservingtr (LIl, p. flr). Perhaps because of i:he close relation to ideas

of God, l'tratute, Ðellocracy, ancl R'rsiic Beauty i:'hose assigned the task of con-

s erwing the interests of ihe nen vho fo11on farnúng have often been con-

strained in their search for sofuLions io trThe Farrn P¡oblenrr by ì;he i-dea

lhatanyagricultrrralpo].icynlusirbesxecutecr¡j-ì;hinttreir¿me'¡¡orkoíthe

orÍgínal conceÞ.b of ihe feldily fâl'm, The foì-lotríng quole from an official

oftheU'S.a3ricu1..tura1exÌrensj.onser¡iceisi]}usiraiiveofjus.Lhouin-

violable tha farnilY fann naY be:

trie belie-;e ihe farrn íeni1y ìLo1ds a unique pl'ace in
our socie'u;r. fhe f :-r'n, 'uhe hoine ¿nd 'uÌre fanily are
ins epa:'::bJ,:. lv:ry :rteal. is a riree'.irg of the boa¡d of

T.
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' --direciors:. Here'diseussions are ¡rade ì;hat affect

the econornic, cul-r,'.rra1, ¿nd sooial liell-being of
every ¡renber of tha'r, íerniÌy ' ?hese discussions
j¡lffuence the pa:'b ever¡r neitbet' pleys in malring thai;
farm and. hot're ãn inie¿r'al pari of the fjie of ihe
cornm'ùlity in r'¡hicìr he-l-ivel. . (Ir7, p' Ð63) '

. According to the se¡le offj-cia'l- this concept and the cleveloprrreni

pl'ogra:ns which are based on it ale tral:nost unanitnously accep"ed by acìrnini -

straLor:s, subject t"tt"t anp"" i,,ten Us., legislabors, and farm fa¡niLj'esrt

(l+7, p. 136l+).

Soci-ologists, 'rritilg fess than tt¡o decades ago, for exa¡r{)Ie r

l,¡ilson cee (13) â¡cl i,oomis ([1), pointed' oui a number of advantages in-

hereni in the fa:níly fann. They includecl:

l-. the opportrrni'ùy for a ¡nan to be hi-s olrn boss, i'e', ii l

offers indePendence;

2. longev:ity--both fa::rn ¡ren ancì r'¡omen have been shorcn tc l'ive

significanbly longer than si¡rilar groups in cities;

. 3. nore equal clistríbubion of i+ealth than i¡r urban society'

On the average a city person wj-ll die poorer than ¿' far¡r d:+e11er;1

h. rel-aiive effectiveness ín nold'ing the sentj¡nents, personality'

and charactèrs of its members as cornpe-red. i,iith nonagricul*"u¡al fanrilies;

5. lo-,¡iest ra',,es of f amily disruption a'¡rd divorce compared to

rü'al- nonf ârm f a¡iil-ies and u-r'ban f amilies;

6, gr ea'r, e:: por'ier ',,o overcome adverse condibions, due to the

solicìary inieraction patter-n of the famJ-ly;

lÂn interesi;ing cor¡ììreni rele.live to i;his point is made- by i.liLson

Gae r.rho cla-j:ns i;haU farmin3 as an occupalion seems to be abLe 1;o bea¡ nore

rù'o"u ti'tto"gi-t u-n i:rt s1-lig eni operation, than an¿' oiher business, yet reÌ;urn
a living 'uo Lhe f armez' (13, p. ÐL)'
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7.iher'ariorrsvj'e-,¡sanclvalues¡.lhichc]naTac.\'e.rj!.¿eindusbri¿l

Þ¡orliers, capi'r,:rlists, ancl ltana3ers l:ay be eomb:i-ned in a singl-e fa-rrn íanily'

Although, îith 'r,he devel-opnent of transporte'i i'on, j'titprovexlent of colnnlu¡i -

cations encl ch¿nâing of educational sysu'ans, sone of these adv¿ni¿ges may

:

be].essobviousiodSythani-nearlíel.pariocls,thecharacteristicsassociated

çÍth rural farm com¡,ru:tities in'r,he past are siill he-Ld in high regard ui-oì.rin

the value sysiern of l{orirh .qner j-cen socì-eíy' Perha'.os the persistent clevotion

to the ide¿.] of the fa:riily Íar¡r as j.t fu¡ctioned in the earlier hislory of

this contiirent is a ma-nif estaÌ: j-on of societyrs desiro to maintain traditional

values uhich eppear to be in the pïocess of being abandonud a's nan enters

the age of the cotnputer, autornation, a::d megalopolitan living'

. It is, of course, up to society to decide liheth er it lia¡ts to
2

setasoneofitsgoalsihepr.ese:'l-atj.ono.fthefa¡r1l}'farrr'_Horrever,if

policyissei:,r'¡i',,hr-inthefr¿:ne.¡orkoftheíanilyfarmnobbec¿'usethisis

the proclaimecl. ob j ective of govelÏ]n1eIìi but sÍ.n¡oly due to inerlia or senti.rnen.r,,

then preserv-ation of this unit as a tool for accomplishing ultimate goals

must be exa¡nined. using the sa:ae obj ec'r,lve cr j'teria as are appliecl t'o i:'est

other neans. ?

2'u¡. J. -o-rr.l"t"on su3gesls that ¡ralntene¡ce of the f en-ily f arm as

the basic agricu1,c.ral uniÌ; i.¡ãi not only a ãoê.1- of pol1cy but a ¡neans for
achievin3 Ì;ñe social goal oÍ ful1. cipl-oyrren" ¡ rr' ' 'there has been no un-
ãpi"y.,"""" in agricullure. This siiuaiion i.ras achieved ldthoui: any exÞ1iciì;
menpoîur po1icy b:cause a3r.iculiural policy enccuraged eSriculì;ure to remain

an indus',ry oÍ ot¡zrer-ope rãt.a lt*ily iaz'ns' " (ff, p' 73)'

3cil-"o., states thai in i¡esì;ern Ca¡e-da ',,he family íarrn (honesicad )

provided the necessary base for. develo¡rnent of 
"he 

iranscon',,inenbal railwaT
'system and 'uhe er-oansion of cciimerce 3eneralìy in Canada' He cla'irns, hol*ever'
i"ha.b r.¡l-rer"eas ai 

"-hai 
tj.me i',, r.ias re¿arde.j as a lool o.i public poLi-cy, d.uring

¡rore ::ec¿nt. perj-ods Lhe¡e ha"s been a ienclency io ¡egard i:he farnil;r farm as

an encl in irs elí ( 1.6, P. !) .
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I'iost definitions of the family farm include the consolidalion

of nanagenent, or'inership, a¡d labour supplr- i-n the fa¡rn operator and his

farrily. Other quali.fications incfude a çuÍiicj-enL resollrce base to provicie.

an rradequa'uerr level of living and rcasonably secure tenu¡e (16, p' L). Such

requirorients tend to brecket the fann betr¡een sone J.oosely defined upper

and fo,,¡er lirnits, rlhich ôn the upper side e.t J-east, take no accou¡t of
't,
possibfe economies of scal.e.a Âccording to some p:'ojections (L), r'hcreas

roughly one quer'r,er of 'r,he far'¡iers in ì,he Unil,ed St¿Ltes have an average of

Sl2OrOO0 in procluctive assets, by 1!Bo half of the farmers i¡i-l--L h¿r.e

$15O,OOO in capital a¡d the top ien percent (earning above $L0rO00 annuaf

gross income) r.¡ilI ha.ve inveslments averaging $3251000. It is doubiful

tha'r, such farns l¡ill neeL the requj-rernenLs oi presenì: accepted definitions

of the family farm. !-urtherrnore, conunercÍal enterprisâs of this magrii;ude

probably 
"¡ould 

not Lend themselves to the forns of organiza'uion not+ generaÌly

practised by íarmers r¡ho fi-ncl ',,hemseLves and their fa¡nt businesses subiecl

to the biologi-cal vicissitudes of the family cycIe. ,{ major problem in

this conöext is the necessity to refinance the firrnl s capii'aI once each

gencration.

II lHE FÀl.rilLT CTCIÐ AND FACIIS 0F F-AÌ'ÍÏIY

LTFE AFFECTI}IG FÁRI,I IECIS IO}IS

The family cycte is not unique to the farrn family, but it bears

special significance for the farm farnily inasniuch as farm business decisions

are influsneed by the ste.te of the cycle through 
"¡hich 

Lhe family is passing,

and stages of develop;aen'r, of the fant can be traced 'uo stages in the cycle(22).

ì.r9o:: a 'uhorou3h discuss:'uon oí
see H,V. llalkor', rrEconc¡nÍcs of !'an:i Size
(56 ' p'p. ôlr-BB).

the definiiions of a farnily farn
in lhc Car'¡iu¡r -A.re: of ilanitobarr
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The fi¡'st stage of the cycì-e fincls lhe young farnter betl¡een the

ages of 20 and lO, eithcr r¡orkin3 r'ri'uh his f;ather on the parentsr far¡t or

just beginning on his orm.' Thè main ptóut.:" is to eslabfísh a fal¡n oÍ

economj-c size. Usually credii is i.tnportant, fann inco¡ne and consumption are

1"or.r, änd vulnerabiliiy to risk j.s hi¿h.

, I¡ stage II the fa:nily is grot;ing. Consumption increases and

competes t¡ith investnent needs for farn income. The fabour contribution

of the children is refa'uj-ve1y insignificant. C::ediì: needs rnay be evcn larger

than'in stage I and I'ulnerability to crop losses and death are greater be-

cause of the possible size of debt and the nu¡rber of dependent,s '

Beti.Icen the ages ol )rO a¡d !! the operaì;or a¡d- his fanily are 
I

in stage TIT. Educatíon needs becom¿ impor.tant ¿Lnd the I abour coni:rj-bui;ions

of the gro.zn ch-i-Ldren only parlía11y offset the aciditi-on¿l- íinancial burden.

Some of the chifclren begin leaving home and the family ¡tust decide r'"ho r'rill

remain and eventually take over the farrn fro¡t the father.

Stage IV is the period ¡¡hich ènds wiì;h retire.neni of the faj:her'

Thê question of financing the reüiremeni years is a critical one. The

answer to it ¡rilt dete¡nrine ho.¡ t¡ansfer of ot'melship and rnanagement of

the farm i.¡iIl be made and financed. Proble.ms of division of 'uhe farm arnong

sons, possi-b]-y creating a number of u¡ii;s none of r'¡hich is economic, rûusÌl

al-so be co¡lsidered.

Stage V is ídenìrical rrith stage I, but rertoved one generaiion.

Stnis descriplion follo:¡s Gilson (16, p. ó, ff'). Ioonj.s (!t,
p. 81, ff,) rel.aies the family cycfe to labour sulp1.y, poinling oub Nhat
its i¡lffuence is greatesT l¡hen laboul is reJ-a';ive1y nore importani tha:t
machinery on ihe farin. The stages oî the cycle acco:'ding ìlo l,oorlis ere:
(I) childJ-ess co'.rples of chi.ld-bearinr3 age; (II) coupl"es "¡iih child¡en--
',he ofdesi of rvhich is under ll¡ years; (III) oldesi, chilcl is beti¡een th
and J6; (IV) old Í¿¡rj-Iies.
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Pervadiugtheen'r,irelifehistoryofthefar''nfarlilyisthedesire

to obtain ful-l- tj.tle to ì:he farm and. i'r,s assets befoi'e r'e Lil:emen-ú (l+8, p. 69;

ZZ, p, 3BLt). llro Íactors az.e jmpoiLant jln d.eterrnining the capital value

of a farm. Initially the question of eÍficient size is parainount in effect'ing

a.Llocation of net i¡co¡re (l,t.s . Robinsonts Ícì.ea oí prolits f or groirbh) . l,ater

in the life cycle, ih" neecl ,,,o accu¡nulate a reti¡eme¡i fund takes pr:ecadence

over effj-ciency cri.beria., The desire lor independence a¡cl security of ounez'-

ship in ihe face of unccrbainLy linrits credi',, use. Efficiency of aLlocation

of resources becomes of second.ary importance. In any stage of the cycl'e,

equity apd subjecbive cì-iscounts due Lo uncerbajn|y of income lj¡rii: the farr¡ter|s

use of borro.l,¡e<t capj-tal.. 'rThe ind.ependcnce of the far¡n business ¿nd farm 
t

household (includ:i-ng pref erences of f a.mi1íes ) creai;es a cyele vher"e i;he

o¡anti-ty of capital- empl-o¡rgd para11e1s the cycle of the far¡n fêmil-yrr (22,

O, 38lr). Hee.dy and his co-t¡orkers found that in Io"¡a capita'I invesiroeni;

in'uhe farnr, e4pressed as a function oí age of opera-tor, coul-d be described

by a quadratic fu¡tction opening d.or','nirarcls, ldih a peak a'¡, abou'r, age h7 .

Accumufa.bion of capital aIlor¡ed greater fl*xibility i-n enterprise conbinaLÍon

as the fazrn grer.r. In earlj-er yea-i-s of the cycle, r.rhen capital rias relaLively

short, enrphasis r.les placed on invest¡aent in machinery and produc bi-on of cash

crops. Later investment ìras cha¡rneled into livestoclt production (22, p. )J$),

In ihe sane stucly everage produciivily (as opposed to narginal pro-

duciivi.ty) of resource us-â lIas exrnined.6 Ït i'ras found thai proctuc',,ivity of

labour lres higher in tfru ear¡v stages of ihe 1i-fe cycle lhan in the later ones

6.
" t'hc ane l-wsls rras based on Lhr

¡J,plied io ilre produci!-on funcùlon, ihat
genecus of çl:gree one '

assumi:ì;ion ihat Euler I s ilheor..n
is, i;ha.i:' i;he function rsas hono-
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and that Lhe anount of operai,orts laboui: al-so lient bhrough a' cycle, rnore

being ernnloyed refal,j-ve 'r,o capiial in the l-ater ihan in the eaÌfiel' stages'

Capital produc'r,iviì;y rose slightly bettreen the ages of 25 znd' 35, declining

cont:Lnuousfy thereafier until- rel,iranent (age 6!) when it t¡as about 2! percen'u

of the maxi:nurn level- acjrieved at age 35' This csì be expla-ined by increasing

arnounì;s of capítal rel-ative to oLhe¡ f¿tctors and, as the retirement perlod

åpproecþrcdrenplo¡r¡13¡',ofassetsinareasoffo"¡monetaryÍncot:ieandinthe

attainr¡ent of noÉtonetary objectives (22, p, l+OL, Íf')'

Tt t¡as found that at the beginning of the cycle, t+hen equities

r.rere lor.rest, the majority of operators refrained from usi¡g long-term (reaÌ

estå.te ) credit. I,losL debts rsere incuFed for operabÍn3 capí'r,al. I-he percenb

of fanlers íncurring reaf estate indebtedness increased through stage IIT.

HoÌ,relrer, as equity i¡as buil-t up farmers did noì; press their borroiting to

theli]niisofequily.Insteadrattemptsr¡ere.¡nadetoretiredebLsa¡di;o

incr:ea.se investment in nonfalrn assei;s t,o help secure income during retire-

men'L (22, p' L19).

The rnaj or:ity of farrners in the study gave security or retirenent

as thei:. rnain goals j-n fanri-ing. Other objec'r,ives j¡cluded indeì)endence,

or.nrership, a home for the family. About three quaÏ1,ers of the fal.]ìrells ex-

pectefl to retire on acculììulated property ê¡d earnings from ít, rabher than

outsicìe investrnents. This has very serious irnplications trhen coupled r'rith

a desire for full- tille to aLl assets. As capiLal requiremenis in faming

gror,,' a- distinct ¿;ap r*il1 develop betr¡een the quantity oi capital necessally

for efficien,, procìucì;ion and the amoirnt of equity capital :'eo¡i::ed to satisfy

the retiremeni: needs of lhe operai,or. The inffuence of this set of circun-

stances on tire sociaf and economic structure of agriculi;ure and the famil¡'

farn ¡vithin it rriLl- be far-reaching. As e4pressed by J' K' GaLbre"ith:
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-- -Fol'--let there be no mÌs'r,aì<e , an -ag:'iculi'ure r¡he¡e the
everage u:rit has a capii,aÌizat:ron o.f a halî milfion
doflars or upilard i¡j-ll be very different ' . 'fron bh:
e,3ricu1tu"ê io r¡hj-oir'-'¡: are accus"o¡ned. Ì'lo'r, ntany can
eipecl i;o star.'u l¡i-'üh a sma1I, ¡tcclest stalçe and cont:eol
a-ha1í nil,llon or nr-l-l-fion dollars oÍ cepiial during

- theír lif e'r,i¡ne ' If ihese are '¡he calli'ual requiremcnts
. of Ì;he successÍu1 fann r¡e shall have i;o accepb as

.. cclmmonolace Lhe separa.Lioa oí manageneni; fro¡n ol"nership
(quo'ued in 17, p ' 50) .

I'r, ra.oidly is becoining necessary th¿r'! farm f¿mifies ¡calize the

dif.ference betrqeen desirable and abiain¿ble goal-s;.l"hiIe an objeciive of

achieving full o-,mershi;o over a-sseis and toi:,af independence in nanageineni;

is cJ-ear,ly . cLesire.ble fron ihe point of viel¡ of indivícual security, capital

requirenents of mociern .Lechnoì-ogy ¿r'e fasí turninS',,his inio an irpractical

a¡d. una.u.r,ainable goa1, Exanination of oLher orgarl.lz ailional forrns of busj-ness--

rnainlJr corpora'r,i-ons --indica',,es tha'r,_nanagers there have long ego ãiveil up

the idea o-f j-ns e;oarabí1il:y of oimership and nanagerneni;. Similarly, r'rithin

corpora'r,ions it is not generalþ irue -bhai the invesior is also the source

.of savings, t¡hereas in agricul-iure a Ìarge proportion (although perhaps

decliníng of late) of invesNnenüs a:"e Ínt,e¡nafl-y financed by farrners the-rn-

selves. It is also usually ìlhe cese in corporate enterpríses tha'', levels

of capitat accunr:lation achi-eved b;r previ.cus managers tend to be perpeluated

by their successors. This is faciliì;aied by ',,he separation of ideniity of

l-aborer, nanegeî, axd capi Lel oiirer' Idenbiby of oimersirip oí parÌ;icular

capital 3cods retnains obscure; so obscure, real1y, thai l:'ansîer ¿nd in-

heri-tance have 1i',,.,,1-e or no,efÍect on organization of production. Adcitionelly,

capitaJ- is secured foz' rein¡es.¡nenl by lriiLholdi-ng incoine (orofibs) beÍore

it becones availabfe for consurp'uion iirrou3h dj-sLribubicn oï ctivicier¡cL;s ()r8 ).
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- -IIT CO?POIùiTE Al'Ð F¡I'{ILY ¡-À-Ri{ I'lÄl'lAGF,l'iilll

atiD Ii.J l¡¡sr-l'rfirlÎ llmÏsroiJs

- The corpot'abe ma¡¿3er should iheoretically be gtided in Lris j-n-

ves Lmen'U. d.eoisions by c¡iteria sucl! as those cleve-l-oÞed by Lutz (see chap'bsr

fI), te¡rpe::ed by considerations of u¡c erta-i n'r,y and imparfecL knotrledge j.n

a lashion si¡¡ilar to tft*, develoi:ed in leibens'',eints mod.el- of groli'bh of tho

firm (38). The firm rroufd be er:pected to have a rela Lively smooi:h groüiil

path over tìrne oi', a.t least, e ¡nonotoiríc capital accunulabion path. I'lain

ínvesi¡leni; aci;ions and adjusineni 'ùo expec'r,êd ouipul ltould ideall-y be con-

si;r¿ined ont¡.6" lir,riiabions d.icia',,ed in ',,he money rnarket. Ceriainly the

cor?ora¡e fim is unde:' no direc'u inîluence of the consurnpiion needs or re-

tirenent requiremenìrs of the fa:nilies of its nanagel's and. ,.sorkers. fnex-

perienced, inconpebent,and aging persoirnel ca¡r be released and the fir¡ors

decision makS-'rg unit rejuvenated by the injeciion of employees anC decision

makers ç'ho b::ing n:u ideas and vigour Lo the busj¡ress. Capital inves',ments

anà gror.rlh should therefore be dete¡mined by considerations of technology

and rnarket conclltions.

The. corporat: r,rorld, though, does not apparenir'ly reac',, in a robot-

like ma¡n-^r to ch:r,nging price raiios and ¡n¡lce't s'r,ructure s, acco:'d.ing ',,o

some o,'mipres ent urge to nuxji-niz e profits. Theoretici¿¡s have turned from

posiulation oî prcÍit maxj¡úzation as the prime corpoz'ate motive to moi'e

general obj:c',ives such as utility rnaxi¡tiza t,ion since the former appears

ioo narroii ',o enco:npess 'uhe ítrlf scoçre of rnodern entrepreneuriaf ¡rolives.

fn 'Lhis coniqxl íÌe>:ibili:y 3p¡peî.rs ;o bc an i¡rnorírnl objec+,ive (h5, p, 9 ff , ).

The 'rypical enireÐi'eneur usuelly desires not only larger plofi i;s but also

prol--c'"ion af,ainsl uncrriain'ly, expressed in ihe st¡l]:',,ure of 'r,Ìre f lrnr s

baiance sÌree L.



Volu¡re of inr¡e strrren't in cot'por^ie coiltpanles is governecl r'o o it?!u

eXLent by coîsideralions of inLernaf. lì.quidi:Uy and a st:"ong ¡[ânage]:ial plref-

erence for flnancing NhrougÌr interlral ¡asáns irhenever possÏble. In aclclibion'

to the fina"ncie-l clisaclvanLages arising r-¡hen the fir¡t exLends i'r,s external

cleb-b posi-tion (!2), the hierarchlcaf struc bure and rnoLj"vabions of corpo::aie

nanagemeni mke ouiside fì:rancing . as¡netrically risky for thre established

decision nlalcers. In corporations, sincc rnena¿entent is d.j-vorc ed. fro¡'t oi'mer-

ship, if e" d_ebt-financecl projecb backiires ancl ends in íailure the manaSerial

group''cou.l.d reaclily be replaced alld lose everyLhinS. 0n ihe other hand, i_f

the project is successful their po'r,ential gain is small due to thej.r relatively

srnalL s Lcck inLeresis in ',,he firm (1r5, p' f 7 et seq' ). t

Iarm nnnagers appearto be si¡nilar to corporaie rnenagers lvith

respect to in"r,ernal ra',,iolling o.fl credit. In one study of Ïnùia¡ra farmers

nearly -'r,uo-i:hirds of the farmers l¡ere classified as demonstrati:rg ini:'erna1

capital rationing, a1i;hough in sorne ca-ses ì:he self-ìmposecl l-i¡li i;s rvere due

',,o self-recognized limitaiions of managenení abiliíies. 0n1y 'uen percenb

had reached i;he',Lrreshold of exterlral capi'r,al raì;Íoning and had obtaj-ned all

the credii their lenders riould eröend (2[). Reasons given by sorne famers

for Ínbernal creclit rationing ì-ncluded age, general aversion to debt, a-ncl

sufficient j¡come a¡d securiì;y to operaì,e -v¡ithout going into debt' None of

these i.ronlcl be val-j-d reasons i'¡ithj,r a co::poz'aie fiz'm.

In i;he fanily iarrn'r,h-. period of hi3'hest capital needs coincides

l.ri lh -r,ha',, period in the life cyclo iihere consunp Lion necds are greatesil a].Id

inc o¡,ie i-. l.oi¡esb. Conversel-y, :rs savings accùmul-aie a-nd equiiy builds up

i;he possÍbi1i. "i-es íor oriof iiable usc of incrijssin.3 capiiaJ- di¡iinisìr due '"o

ihe operaiorrs a3itt3 ¿nd dcc]ine in labour p:oductiviii' ¿s -o:ell as his desire

to avoicl en',,erprises t"4rerc, e-Iihou3Ìr poi;enbial earnings :riey be la::¡e so is
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the variabj-lity oí income or tne unceriai-nby attached' Thus, as opposed to

thecontj-nuousor,aileast,nondeclininSSroi'ii,hoÍthecol.Þol'e.i;e.firm,the

fann firm is charac Ler-ized by ihe pa'aboÍic paih of capii;al va-lue founcl by '

Heady (22 ), reaihing a peak at .Ùha.r, point r.¡he:.e the chifcì¡'en beSin Lo fit

ín.bo 'ihe inì;e:'¿.c,,,ion paì;Lern of 'r,he enlel,oÏise a.nd contribute to i'us opelaì;ion

(I¡r, p. 7g) . In a stucly of white o-r¡ner and tenani far¡ns in lrlorih carofinp-

Looinis found thai; ¡rore fand r¡as employed or fanning became ntore j-ntensive

e.s family size Íncr.eased and at the sa¡ire tjrne a s¡¡p.1Ier propolìtion of the

fa:niJ./ budget Ì.ias speni on the farm busj¡ess (bf, n' E3 et seq')' Hesser

and Jensson (2Ir, p. 9), founcl the"t anong the lr:die¡ra farmers rihorn they studied

there r¡as a si-3nificant correl¿Lion be¿r,:!-eell opeu'aLor t s age and net Horilh as

l¡ell- as bet¡¡een a3e and i;he farner I s oi.¡-n est j¡ra be of the op'r,i-'nurt i-nvest¡teni

in the f ar¡tr business.

.' The probletn of per,oe iuaticn 
- 
of 'r,he business entii¡' ¿¡¿ transfer

of managc:neni have alreaciy been ¡nen'uioted. À fatheÍ i,¡ho has been dependenl

upon ',,he enterprise for his sta'r,us and authori'by has difficu-fty in relincluishing

control. In liorth _AJnerica econonic i.rasiage in'Lhe aSriculiural sec'r,or is

trenendous simply be ca.use ihe¡e is no insti',,utionaliz ed prac'r,ice thereby a

child nray ta_lis over ¿.tr least so:ne po:"iion oí ì:,he farrn operation ''¡hen',,he
'7

f a'r,herts a.bility, sirengih, and 'ranimal spiri""str be3in ro cìecline ' '

7ro.' n *otu deiailed discussion oi 'r,he econoniic, social, ald
insi;itubionaL toblc:iLs jrvcf 'iêd cf. Gil-son (5), HeacL¡ et 41. (f0) ei-Id

Spi:ze (l.2),
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TV THE TABJ'I JTIPì{ ,lTD I1.'S N EEDS Ii'I THE FU'TUÌJI

It has been said ihal I'one. oÍ bhe greaiest hrnitations oi the

a3rarian philosophy, a:rcl mucir cÍ agl'iculuural policy in Canacla, ís the bellef

that somehorv the famil¡' farnr cait, anC shotJ-d, be preserrred in its present

to-,"'11-7, p, 32). .lechnological develollrÍenís in the pas'o tt¿o decades have

expa_ndecl procld.ctivo poLential and r.aised.the econoiÈic size of faria firms

as nechaniza.Lion hes inc¡eased farm Labour produc bivity a-rrd expanded ihe

volu:ne of agr.iculiu:ca1 p:.oduc'r,i.on. Thi.s has also necessilaLed specialization

of procluction irhicì1 increeses risks iaken' Àgriculture is changi:ng from

a ',+ay oí 1iîe to a r.ray of rnaking a liwing (/). levelopurents i¡¡ roass con-

munica.i:ion and 'i,i^ansporiration are endin3 the ru;:al- comnuli+.y' s isolation

fron u?ba:-L ideas a¡d values, rÌising demand for co:iunercial and public services

ís causing a. transfer of functions, once locaì;ed in 'r,he home and vill-age,

to large centres. The necessii;7 for ¡nore íarm chil'dren '¿o seek ernp lo¡rten L

i_n occupa.r,lons o.Lher ihan farning is also underrriining tha social and econorpic

rxrity of the far¡n family and dividing iis interests.

Gilson (13) suggesi:s that a fanily f¿rm in Canada in 1977 t¡ilf Ìrar"e

a toial spliiral inves'r,ment of over $1001000, produce a gross output of about

$501000, and i-rave a cuïrent op ere.ti:rg expense of $301000. l¡o-per'scn partnsr-

ships nr:igh-" require cl.ose to a o¡aiier of a ¡nillion dolfars in total assets

and $55rO0O in an:ruaf opcra'ùin3- erpenses. The faûl tvorùd p:'oCuce a gross

output of cfose ',o äl-00 J C,OOI

Baker'_and 1\¡ee",en (l.l) esti:rated ca'piial requ'ì-l'enents on far'¡rs in

the United St¡"i:es j-n l-980. Thei¡ esii'nai3s 'rler-ô ba"sed on a Ij-n¿ar exLension

of the.a95O-/¿l brencls :vj-denir i:r Cevelc-cnieni of ca1:iì,a1 nesCs; the¡'are shor'rn

ín Tablc l(YIl..
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,fABLì XVII

ACTUÂL CAPTTAL ITIVT5TI'IE].JT FON ].930, 1950, /'IID ]963 A]iD PROJMTED

cAPrrAL T0 le8o * 
ifiiTriTiE;*rËir:5 

c0r:1'rEF"cfÂL FAPùrs rN

:-T::t-=:--
Actual Requirer,ents Projecled

F4 _Jæs*__*j---_*Jt.3-o._*,!2ço -.Lg62 - !2.9,4_ -

Current !ollars
23,Boo L3,lroo 69,o3ry\,r67 28 )65 L6,o2l

191 239 3o2

Dai¡y Fam--Central l'lortheast
Tota3- Capital 111200
Capital per rn"n-Year 6 tI?O
caþitat per acre 170

Hog-neåf Fattening--Corr! tseli
Total Capital 31,589 5Lt'Z1.o

Capital þur man-year r9.3T): 37 '9Jocaþitar p". acte f8o 2Bo

Cash Grain--Corn Belt
Total CaPital
Capital per nån-Year
Capital per acre

ifi¡rter Lheat f'a¡¡r--Kansas
Total CapÍta.I
Capitai- Pe" na¡-Year
Capital per acrg

Cattle Ranch--fntermountai¡t
lotâI uâPala-L
Capital per nan-Yêar
Capital per acre

98,92o r57 ;ll96\,6fi IoL,899
lt21 56ll

!37 
'O2o 4lJ'5BB

I4 ,L+6I 213,262
Lzr 626

28,r5o 58,ooo Ito,320 r7B,738
2z')Iù 6r,7a2 I7lJ,9t7 178,738

5o 87 136 180

33rir10 70r0BO
18,876 l+5,Bolr

27 \z

3L,3Bo 62 )t]:o
22,92o 56,136]'69 280

95,55o r2B,857
59,877 75,788

5l) 68

Source: StructuraL Changes in Co¡me¡cial Agricul-ture, CAED ReporL 2lr,
Center for Agricultura.l and Econonric lÞvelopmeni, Iov¡a State
UniversitY, Aprj.l 1963, Page 11.
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Thc auìrhoïs suggest ihai aboui; li116 r 00O invested in asseis is

needed Lo prov:lcÌ.e ê-Iì average Íar¡ii ]abcur re',uîn oí $51000. Gilscn (lB,

p. 1! et seq. ) suppcrbs this iribh inior:niì;io:r Íro:n ì'íani.tob¿ íann reco:'ds

'i¡hich sÌ:ro',.¡ their e¡ ev€raÊ;3 invesiment of be'',ì¡eçn $551000 and Èó5rOOO is

required. iro ob¿3j-n a neü fatrl incone oi S5rOOO. This rep::ese.nis a rcturn

t o boi;ir capi',,al and unpaid feni-}y labour.

Increesed ca;oii;al require,¡len',,s of i:'he fu'r,ure agriculi;ura1 firm

as suggested above i:]'Ipl;r a necessity for i,rnproved narìa3ers and rnanagemcnL

iechnlo,ues; f amers nore ancl. nore lliLl have io invest in their or'¡n eclucaLion,

hire colsuliai:j-ve services¡ a.vail 'r,henselves of markei and produciion in-

fo¡mation ancl conpuiers io process thess into fann plans for produc'bion and

developr,ren'" of the firn. Here again i;he dilferences in value sys'uerts be-

tr¡eôn farn and nonferm c ointiu:ri'r,ies, so eppârenÌ; '',o sociol-ogists less i;ha¡r

tl¡o decades ago, r.ii1l 'r,end to disappear ' Unde:: such. circu¡tstal'tces f anlers

wj.LL be less r'ri.lling io accepi a s'r,e¡dard of livi-ttg louer than tha'r, of u¡ban

professionals e¡d skillcd lootk"t", B

1Ae implicaiions of these devefop¡renLs for future faz'n organizai;ion,

transfer arrengernents, finance and rnanagenen',, heve been discussed a¿ length

by various aulirors (3, )t, 16, 17, 18). i'uhout a doub'r,, as farmlng becomes

nore coÍm€i:cial and indusi¡'iel- in nature ii ¡+ill- no J-on3er ba true iha-b

f aniring as rra r,ray of rì¿icing a J-irringtr can bear nore abus e throu3h unìn'.e1ligeni;

operation, +,han any o',,her l¡usiness, yGì: return a livj-ng to ihe farlner (f3rp. l3l+).

A_"In ihe U.S. in J-!52 avera5e inccne fo¡ ía¡rnei's r.ias reporiecì lo b3
Ðf,L30 irhil-e iìr.:.ì: fo: noft]anL -'a:¡:li-'s ';!s ç2,zLrO. -iïãl e.Je nc', ,.rorLh oí
far'¡r f¿mil,ies r';as $!tró00 co¡'rla¡'ed l.dih Sl-]r!8L îol nonfarm íenil-ies (lB, p, 2ll),
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tieticulous farn recolds ancÌ b',rd.ge+"s, coupled lr:li,ir hiring of manaSe-

menL servj.ces and consul-Ì;anis Irif]- be as necessar)' fo1' ti'ìe firns oI the

agricufiurâf incìust,ry as r;hc¡r a-re tod.a¡, Íor oi,her busin¡,sses. Ànd as rnodern.

maltagement teChniques e.r-ld ne lhods oí procÌu,c bion beCOrrre cornrnonpJ-e.ce, so r'ri1l

the n¿ture of ol.¡nership, n¿.nage¡ìenii, and invesinenì; and their inLorrelations

have to undergo ¿. f é.r-reaching me Ua.rno::nhosis .



cH'{Ptlliì

RE3îJRS IVE LIIItrÀR PF'Oi]]ì¡l'l llliG:
OF C.{PIT.AL /rCCUi'iUl'\Tf 0i{

ATÐ TN TÍ{] ¡,{PLq}]A?IOì'I
'IHE FAr\iILY ¡'¡.ilrl

shori;eómi-nss of c9-n1ggl¡ig]zl jp,::':*t:lu- to i.g: 1r'- lÊIt êgrvê"-
' raricus theories oÍ caPital

. Chapier.',,¡¡o revier'¡ed soìlle aspects of varicus theorl-es or capl-

a-nd in'estment, As shoim, such exposi'uions cleali meainly r'¡ith ni3'croeconcmic

uníts - -nat j.ona.l- econo¡nies--or r¡ith corporale firrns ' until recently very

Li..r,tlehac]beenpublishedonLnveslmen.Lanclcapi'La]-accumulationbysmall

urlincorporâted firms such as the famity size fam' Ii is ùiffícult to

believe that such an o¡rission rsas clue only to negl.i-3ence on the part of

econo¡nisis in general and a.griculturaf econorú-sts i'n particular ' Agri-

cul.turaf econonic journals, ê-s liell- as aany professional books for nany

years have carried studies concerned r.liih problams of the economic e.fficiency,

groi+Lh, and secìrity of the fai,"Lily farrn in North À¡rc'rica' Sues-r'ions of

resource alloce'r,ion at aLl l-evels oÍ ihe j-ndustry and lhe economy itave

been studíed in deplh ÌIith the aid of rna-ny a'nalybical ¡rethods rangil¿ in

approach fro¡t 'r,he sociopsychological (22), through the ari¡hmeiic - econo¡nic

(5), to the highS.y sophisticated math'-matical approach of econometrics

and si:nulation (tS). The major s Lumbling blocks to discoverj-ng r¡hal malces

the unì-ncorporaled family nechani s'tL tick economically have been:

(a) The complexity of the dynani c interaciion of sociological'

psychological, and econonÚ-c factors in'¡olved¡ i'e', ihe invalidi'uy of

narror.ring an analysis d or'm to a feli sasily-quaniified variables u:rder 'uhe

unrealisij.cassiw.pi:ionsofp:rfeclcontpetitionandiheconstraj'ntsof'r'he

ofien nisus¿cl assu-rnption of 9 s1eii5-.p33-1!=g '

V

¡^1'ì

1¡1
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(b) The lack of abi-lity to neasure certai¡ l<ey factors such as

Ìnanagenent, uncertainty discounts, subjective values placed on such in-

tangibles as inclependence, pastoral- living, the saLisfaction of supplying

a hungry worl-d wi'th its daily bread (see 37t p' 232 îf ')'

psychologis Ls to pool their resources, and study collectively and systemati-

cally, probler's and factors governing the behaviour of the farnily fann'l

Theorcticl-ans crave perfection; hence theoretical physicists

study the behaviou:: of bodies in perfect vacuuns and frictionl-ess sulroundings.

Econonic theorists buil-d inio their models perfect knotlledge, certainty,

free entry into and eïít fron industries a¡d above all, the ontnipreseni
I

homoecqnomicBgwhostrivestonaximizeorninjjnizehisobjectivefrrnction,

the variables of which are aIL defj-nable and cluantifiable. Hottever, r'¡hereas

experi:nental physicists have nanaged to quantify many of the principal

factors which theorists excluded fo¡ the seke of claritry and simplicity,

thus iransforrning abstract reasonj-ng into operational knotrledge, many

economists have been indicÌ;ed on charges of evading their responsibil:ities

to society by taking posì-tivistic or anjmistic approach:s in their research

and failing to produce operabional theories to solve real world problems.

They are accused of falling back on getgl]-9.-p-egþlg as a p€'rÌaceå for the

1rone discíplíne'in lvhich this reluctance to cooperate in interdis-
ciplinary research sèems to be fast fading apay is developrnent economics

where thä vastness of the problems oî underdeveJ-oped naiions is so grea""

that sociologis.Ls and econãr¡isls soon reaLized ihai: it l.¡as fu'"ile for each

io attenpt tã work independenily of the other. See, for exampJ-e, -Benianin
Higginsr'Economic ÐevelãpnenL, (Nei,' York: tr'L I'1, HorLon &: Co'r 1959) t
pp.731-11.
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Lheir theories to plojec'i' and explai'n the phenornena under

Severa] agricultural economists l¡ithin the Last decade have

taken up 'uhe ehallenge and attemptect a serious search for valid' operati-onal

theories relating.1,o real problens of t'he agriculu::al sector' This quesì;

r,ras aided by the developrnen L of large:scale coÌnputers r'rhich al-l-osred fo¡

the processing of large, multivariate problerns charac'uez'iz ed b)' compfex

inl,eractions a:nong large nunbers of variables '
j;

Theforerunnersofthestudiesbasedonmabhema'''icalprogramn,-ing'

simulation, and op[imization go be'ck as far as the early nineteen-thir Lies

r¡hen rnodels oÍ the femily cycle ruere considered important' but it üas reaLj'zed

that fanrily goals and i¡ants r'¡hich influenced farn decisions t¡ere not as

clear-cut as the main factors and goals infl-uencing corporate declsions'

Fa:nÌly preference sets, u'uility functions, and indi-fference curves--af1

abstrâci concepts and intangibl-e, lrLuch less quantifiable- -l¡ere recogni'zed

asi:nportan.Linffuencesonfarnrfe'nilyconsunp'r,iona¡rdlnvestmen'odecisions.

ft also seerned clear tha'', the farrn farnily hacl goals l¡hich not only coal-

peted emong themselves for ihe scarce resources allocaLed to consumption'

but also vied vith ihe production goals of the farn fi¡m for alÌocaì:ion

of profits 'r,o consurnption rather than to production and inves'i'ment ' Partially

governing the allocation decisions are moral and psychological abtitudes

to inclebteùness, to utilization of the laboui' of others' and to the security

of full o'.mership. The clastr of ihe socioe conomic me'keup of the fa-r¡l

fernily -vr:i-ih bhe puz'ely econoinic needs of lhe farm firr¡ is importani in

the creation of probleqrs ltith res-oeci '''o produci;i-on' afficiency and grolri:h

of -uhe f ir¡r.
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Studies by KirþatricÌ<, et al. in the tthirties (35), Head)',

el el, (22) t Hurricz (2ó) and .othcrs recognizecl the neccssil'y íc:: in-

cluding .socíological 
and ps¡'chological facl,ors i-n an analysis of pro-

duction ancÌ inves,ument decisions oí 'r,he fanr-iJ.y unii; . l'Jl:ez'eas Ki:'kpatrick I s

stucly i+as mainly descrj-ptive in approach, ileaciy and hj.s co-i¡o¡kers set out

an analybical fra¡ne¡¡o¡k sho:ring ho'¡ the Pareto-opii-iìalily conclitions apply

to aÌl.ocabion of resources betireen production ancl consu:ttpiion on the farrrily

farrn. Then, ássurrring ra''ional beÌraviour of far¡t operators, they denon-

stratecl tha.b as nei.; phases in the f,ami]-y cycle a]îe reached ch:urges of valu,es

occrtr. such cÌlanges manj-f esi 'r,hemsel-ves in a revaLua',,ion of boi:h trmonetary

i:rcolrett and ttnon-nonetary inco¡lert (22, pp' 389 ff.)--í.e., the slope of I

the fanrllyrs colfective indifference curves changes âs a ne1'¡;ohase in the

cycle. is reached. Concurrently changes are m'ough'u in the transfo:nation

(produc'uion possibilíties) curve as resources gror¡I and technology a-nd

ski113 improve. Bcth these fac-Lors lead to a shift of the poinb of '''e:r-

gency beti"reen ¿he 'r,llo se't s of curves, hence to a different beiravioral

.paitern l.rith respect to all-ocation decisions. Heady dld nob at Ler¡o-r, any

type of projection of capilal accu¡nufation under different sets of be-

havj-oral patterns, buÍ; he did ¡nake trso¡ie rough measurements. .of resource

procluctivity. , .io deterrrúne whe'r,her possibilities do exist for rearran5ing

farrn p:'oduc.bion uniLs to pemiì; greater ou',,pui from resources ernployed in

a particular f artr'ing e.îea.:tt (22 t p ' 395) .

In -Lhe í jii;een years since lieadyr s siudy an eni:' ireiy ne'r¡ epproârcìl

has d.eveloped to analysis of firlt groiiLh. It is characterized by iiio

basic types of nodef: mathelnaöica1 opilrúzaLion (ol' a-nalvtical) nrode ls



110

and sinula",ion lnod3ls, r'rhicìr aJ-bhough nonoptinizì-ng, can represent ]'al'her

complex clecision processes' Initially static linear progi:atttnrin3 moclels

riere anployed to provicle nor,natise sofuiions io problems of fann rùsou?ce

al-location. These d.id noí relaie to grolrLh Ì;hough ' They t"ere ntore

conclrned r,li.,,h conipara',,ive s',,aïics ancl rnonol:eriod resou:'ce alfocation

problems. Äs 'r,he mathematical prograruning tool becalne ¡riore f aÏiliar, if s

uses lre?e exp:uLded. Thus, i-n l-959 t lßîlsgz"rd and Heady sho"¡ed hol¡

Irdynarnic linear progreuiùilingrt as ií lras so¡rel¡hat erroneously called, could

p"o,rid" optfulrun faÌm and home pl-ans . In f ac',,, the ¡nocìe]- l!'as nul',,iperiod

ra'uher than d;marnic but served as a trailbla?.eT foll later developments '

' The group of nod.els based on optìmization (rnuliiporiod or recul'sive

linear plogra,rming) arld on sjmulaiion ¡¡hich ¡tere developed in '''he decade

beir¡een 1958 ancl 1968 have been revier+ecl by Imin (27) ' He also supplied

a long fisi of refez'ences to siudies usi-rg '',hese i:echaiques; therefore,

on1y4feiroftheke;upoín'usrelatingto'uhismethodofstudyinggro"r'r'h

of the fÍrnr r,¡ilL be discussed'

A main cribicism of many of the conparaiive sta'r'i'c supply ad-

jus'"neni; models, or ',,hose relating simply io resource and enterprise affo-

cation, is that this ì;ype of modc:1 ignores the balance shee" j-n erylai*nin3

net ,/¡orih end fiabiLi-uies and in the generation of íunds from external-

sources, Si:rralarly, atlhou;h i;he ¡rodels of ten diciate '''otal eha;rge in

enterprise mi_x beir¡sen j:he initial condi',,ions end i;he ultj:na.'¿e solubion,

the soluiion t,e1ls noihin5 aboul the process of 3cì;',,ing fro¡l one si'r,uarj.cn

to ',,h¿ ne>:i:. Ofien such nodels af so feil to handle the probÌem of in'r'ernal

generation oi funds.

Soi-ne oi the above failings can be renovecl by emplo;-J-n3 mulii-
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peÌ'iod linear pr'ogrej'ìnning. l'iode'Is ¡;hich employ this approach' such as

thai of Lofi;sgard ancl Heady ([O) r 'or the much ¡lo:'e intricate and detailed

one developed. by l"hr Uin and Plaxico (h!), 
"o*-= 

to sÌror"' the developtnent

path to be folto"red in the gro'eih process dicta'r'eC by +"he solution' Hoirever'

they employ r+l-rat:n-ighi be consiclered perÍect hindsight in arriving a'u a

solution. $ i'lorking ou',, a si¡'rultaneous muliiperiod solu'tion f or 'uhe

entire plannÍng period, through op bimizati-on r'rìrich errploys both a f orr'¡ard

a¡d back¡ard app:'oaeh to the problern, an irnportant element in the decisíon

pto"u"" of invostrneni is lefi ou'u - -the efe¡aent of uncertainty and unf uJ'-

fiIled eqgecta'r,ions ' In fact, aIì;hough they cover a period of a number

ofyearsandalthoughthesolutionofi:hesenioclelsindi'cai;'ednhe'tshould

be d.one i-n each of the years i.¡ithin the planning horizon, they are noi

truly cl¡merrríc. Because of t'his lack of lrr:e d¡marnic conten'u of ihe poly-

perioclniodelandi'ussxiqi-e-op'uil-izatíonover'uheentireplanninghorizon'

it facks something in its abili'uy to explai-n ho:v finns facùrg the same

resource constrainis a¡d ideniicaf exogenous condiÌ:ions can end up not

onlyasenterprlsesoîdifferentsizeandr..¡ithdifferen'ua]'].ocaiionofre-

sources e-rnong proCrìc'uive activities, buì; also hor'r they can f oll-oir g-glp-k!s}J

djiferent gror':i;h paLhs in arriving at this situation' Perhaps this can

be further clarifíed in the folfouing sec'uion'

subiecti'¡e FarÞors ànd Siebic's qqê-q4lg!]Sg
- - _ u'l:---.'_
in Theo¡'Y of tne I'lr,ln

Static theo-cy of ì:he Íirrn, assunring i;he enbrep reneur i¡ishes to

ma-xi-'niz e p:'oííì:s, sets do'",;t cl-ea:'-cui ânC obj ecLive 1)' def in:d criteria to

golde decision nalcers. f nve s'rne nÌ; ¡tust increase unLil the firin ìras ex-

haust..d he¡ :cononlies of size if ii; is to reach a size of plûlt lihere
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prod.uction efficiency is ¡nozimru¡ (mininiuln per urrì-t costs oÍ prodtlction) '

this siage is reachcd at a scale of op"ration represented by thre nini-rnurn

poin'r, on the lon¡ rulì ê"ve¡age cos'ù cu1-úe

.AgricultureishiSlrlycorrpetiì;ir'eduetoitsaio¡nist,icna'btr¡e'
At the sa¡ie tj-rne value of procluc'i,ion is suscep'r,ible 1ro stochaslic varíations

basod. on r:rr;oreclictabiliíy of lrea'uher ancÌ on produeers' reaction l'o and

col-lective influence on prices, Uncler such condi'r'ions it is necessary to

produce an intenclecJ- volume oí goocls air lo"res L possibl'e cosLs in order to

rnaxilnize .prof i bs in good crop years, r'¡hile reducing polen'uÍal losses to

a rtiniJnull in rrle¿.¡trr ]'ears.

The concept of eo¡ilibriurn in staì'ic theory is tjrneless' The 
i

qu astion oí adius bment pa',,hs and speed of reaction to changing exogenous

factors is disregarcled. lJerlove ([6) ¿¡d l(oyck (36) introciuced the con-

cepts of adjustrtent speed and adjustrnent palhs in theír work' Hoirever'

in bo'uh cases the e:nphasÍs vas rnainly on posltive, emi:irical measurement

of ad jusi:r'ren',,, rather 'r,han on the interaci;ion of econoñLic and sub j ective

fac.ilors influencing speed of adjustnieni: o]' ¿he consequences of follot'rin3

differen'r; paths in the return to an equi-librium position'

Hicks (21) expanded on l'Iarshallrs tìme period analysis and.

developed the concepi; of dyzramic equ1librirun çith the aicl of his 'iÌlonday

¡na.rkettt illusiraiion. Prica expec'r,atì-ons, elasiicity of expec'''a biotrs,

and .irhe irfluence oí skelmess aìrd hrriosis in the probabiliiy d:Lstlibuì;ions

of Ì<ey va::iables l¡ere shoi,n 't,o have a major effeci on en'''i'epreneurial

decisions a-nd the ulìrinate a',,ielnlent of equi.J-ibliun. Here a;ain, hor;ever,

',he fac'uo::s consi-tleied are purely rtecoiloÌrlcrt insofar as Ì;he;r relabe

direc',,]-¡' i;o narkeb âllcl îechnolo3¡r ;rararneÌ;ers ' The inffuetlce of pclsonal
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biases, j¡dividu.al preferences, a:rd managerial abilities are disregarded

or, at.besi, only i:nplicii in the elasticj-iy of expectations'

Leibenstein (38) set out a plê'usible description of the gro"rth

path of, a firm in rvhich he took into accounl several of the subjective

attiiudes to risltr. uncertainty and internal a¡rd' ex+'ernal- credit rationing '

Scitovsþ (!2) aì,so shot+ed horr subjecLive, nonprice oriented evaluation

of crediì; use by entreprenêurs could result in fi¡nrs of different sizes

although al-L en-,,reprenellrs Ììay have access to identical technologies and

be subject to sj:níIar price ratios in product and factor markets'

To recapitulate, a large poriion of the factors influencing

productÍon decisions and gror'iLh and adjustmen'r' paths of the individual

firrnaresubjectiveandasyeLurrcluantifiabteinanyobjec'r'ive,scientifi-

caIly acceptabLe nanner. Such factors generally have been ignored i-n the

corlerrtiorl.l ì;heory of the fi¡m and its s tudy of equilibrium' D¡'na:n:ic

theories have implicitly recognized 'r,he impori of subjective evaluations

andindividualpz'eferencese'l,sbuilraveaccotrtplishedlittfeír,incorporatì:rã

thenexplicitlyintoamodel¡¡hi-chhasexplanatory¡descriptive,andpredicti've

pollers,e"llt,hreeofl¡hichalenscessaryifatheoryistobescientifically

va1id.

It is maín.Iy in the desc:'ipiive a-nd predic"ive elements r'¡here

the polyperi-od progra:runing mod els are ¡'ieak ' The f ollor'r:ing pas sage ¡vritten
c

by rrlas sily i.I l,eonï;ief¿ appears to desc¡'ibe the si',,ua.tion of ihe farniLy

farm exceedinglY lreIl.

2llassily l¡.r. Leon'r,ieî ¡ Time Pï'e-íerence and Fþonomic Groli'uh, Reply'

i..E.R. lr9:l-OLf-J, Dec, 1959, quoì;ed in liich¿-:'d H. Day, 39ggI,-{?-¡J:+l:{r!-i4å
nrrã p"o¿.råtion Rásponse , áris bel:cì¿¡r: irlo¡ ih-i'iolla¡d Pr1bì.i-shing Co, , 1963.

P. 108.
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Econordc ñnert{ is , . ' a- conï:iirui ng, u'netrding process,
the pa.lh oí lihiðir ís delernrlned by a never-ending sequence

of choice. Pari,:icu-1'a-r1-;' imporia'n" fro¡l -bhis point of vletr,
is tire faci thai lhe expliclb ii¡c-ho¡'izon of each one

oi g.ro=_ snccessj-ve choi¿es ís shor.Ler,, in pri:rciple infinitel-y'
shor-ber, than is ihe span of ijrne covered by bhc dy:ranic.

- pz'ocess es a rrhofe' Thus, ',rhi:ì-e cach sbcp, bcing rleteniÉncd
' ty * ggg-s-oÌg1Þ aci oí choi:e, sa'tisÍies ccri;ain msxiJ¡rizing

i cãnciTîonì, 
*lñ'is 

sequ-eirce ¿s a 
"¡ìrole 

does not'

Re curs iv e Pro;ra,,'urrini

Day (10), conmeni:ing on Leontieíts aÏiicle, siates: rrThis

st¿teirtenl, conci-sel-y describes ihe princi'p3-e of econorúc behavior ¡*hich

is matìrem¡..r,ica11y *,pressed by recursive pz'oglamùng mocÌels. 'r (IO, p. t09) '

Here, 'l,irelr, iS a.!,oo1 lihich si:ntla,.,es tire neciranics of the decision-rnalring

process of i;he enirepïeneur. Ií it is possible 'r'o bui'l'd inLo a recursive

¡nocìel the preference seis, or some face'us oí such se'us, of a nurìber of

proiotype farmers, quantitabive neasures of thc effects of certai-n l¡ehevioral-

pat'r,érns on l-eveL of profii;s anci ì;he 3::o:rLh paì:hs of fe'nily fairns mal'

resu.lt, As a startir-ng poinì; the prototy,oes o¡' aLtitudes colalespond-ing

io various s'r,ages of the Íanily cycle as s'r,ucÌied by Heady and his coi'¡orkers

(zZ) cø be used.

The secÍ;j-ons ì;tra'r, iol-l-oi¡ l:-j-11 shol¡ ho'¡¡ recursive prcgrannr-i-ng is

sui,r,ec to the s;oeoific typ e of probl-*n 
",.hicìr 

concerns grorrLh end capital

accu:nuLation ancl '¿i11 d.emons',,r'a|e '.,,he tecirnical ÌrÙln3r in r¡hich i',, is able

to adapì: i'useË ic cha-n;ing beiravioral pai;ierns of the decÍsion ¡ral<er' Tho

najor contfibui;o¡ .-o ihe cle'..e1opneni oÍ ¡:cu:'si\¡e progIt¿rlì¡-tlnS has beeu

R. ti. Dåy, and ii;ls n?.tu1"4.1- i;haÌ: nucìr oÍ ihe foll-or';i:rg leans heavily on

his ntonog-rapir, rtìe cursive P:'cgia.i:rirln3 e'ilci Pz'oducticl Re.sponsert ( 1O) '

D¡n:nic åsrcc:s cí lscu-r sj-vi ?Lo-,å:::-{llli

. The chicf jÌlÐetu:i lo ',,he cÌeveloi:nln-L oÎ ¡ecu¡si'¡e ¡rogr:rnrún3

l;as ,rrovidccì lr,;r by Je.rites ÌI. H:ncìe¡scnts sLuaT' !¡Îhe Use cf A:jri3lltìÉâl
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Land, A theoretice'l- ancl lÌapirica l Ino-uirytr (23)' In ihis l;ork Lhe auihor

posì;ulatecl tlto bes jLc pri-nci'p1es oí r'esource ¿lfocaLion by faz'ners:

f . Colnp:Li'a',,ive l1e:r, revenues 'of entel';orises per u-ni b inpub

of sce¡ce resourc3s d.eber"¡úne ¿rllocaì;i-on of -Uhose resouf'ces '

: 2. Resource â-'Lf ocaL:rrolls f or e. Siven produciion period are

a varj-ation on the ¿l-focalion ;oa'uteln of the previous year '

Ispecifically, (Lhe far:tnerts) acrea¿1e p1a¡Lings for e¿ch crolo aÏ'e assr¡ned

io be cons.brained by maxj:num a.nd ¡rinirîrun l-j-r-nii;s ¡¡hi,cìr itrtlicale hís desire

f olt div ersi'oy and reluc l,a:rce io dep a'ri Ír'oäi an establidred pattern'rl

(23 , p, 2Iß) ' Tìris all-irirpofuani secorlcl principle is a dep:u'ture frorn

ihetraditionalassrrmp.r,ionsofpe¡fec-t,con¡etiij.onundelperfecl]}rnoivledge.

I'cincorpora''uessÒmeoithespiri'uofleibens'¿einrsllongru¡model-ofihe

gror.rih of 'uhe f irn (3E ) a-nd ilnplies 'uhat inexperíence a¡d 1ack of períe cir

knolrì-ecÌge inffuence shor'', rLln decisioirs as l¡sfI as those regarding long

term investntenis .

The firsi critei:ion has alr'rays been cot:sidered of para:nou-n'u

J:nporLance by thaorisis of ',he íirm buL in empirical a-nalyses of sup'oly

and. dem::¡d. usue'1Ly seans ',:o have been losi; j-n ttre shuÍf l-e and replaced

by the assrunp',,ion 'uha+. far¡nez's rezc" directly to prÍce chan3es raiher

than io cha.nges in the rel-a'uive proíi i;abili-t-y oí en'''erpr:ises ' Here a3ain'

theggþ¡is--p311þg;.assum¡lionhasc]ouderÌr'¿.Ì;herthanc].ariÍ]iedqrres,.,ions

of proclucer' Ì'e6.conse (10r, p. l0 fi. especially fooinoie 1O) '

The deponcìence of produciion ( ancl inves-ünent) decisions oie

decision pati;e,i"ns of previous yeâr's indi'cat'es 'r'he necessity for using

d.ynani-c tool-s in analysir.L3 produciì-orr ancl g::oi;-Lh i;iì;hin 
"he 

fir'¡n' Àccorcüng
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t<¡ Samuelson: tr\'Ie rnay say thaÌ, g-syi-iill-i*s*-qægc-Ll-tå¡-t'-!ç!gg:

over tj¡re iC -4e!-q¡ii¡S3-¡¿ggË9ls1--e9Èâ,Uoli-.l¡l-1itr¿9!-'v9a'tgurcs 
at

êüIsl'glr igg'u*or ii]lgl. ale-g1Y9fy'q-!4-ga 'e9qçl$i''rl--:r¿ '* (Jr' p' 31\) '

Sa¡tuelson clis bì-rguishes several t¿oes of d¡marrric systems, trro of l¡hich

are.of specific in',,eres.L in the coniext of the presenb study'

Ttre f i.¡dt, cate gQry conbaj-ns corlplete causally-de+"eminate

sysierts. The behaviour of such systems depends on the initíaf conditions

governing them a¡d on the time ¡+hlch has elapsed since they r¡ere established'

The,iso-l-rÌ'r,ion of ihe sys tem has the l:rathematical f orlt:

x= r /'-N - to; i (to)*/

rqhere i (to) is i.he vector of initial values or conditions at to'

If not only the value of t - to infl-u' enc e s the sysì:c'rn, bui: also

theaclua].poini;intj¡efronrl¡hichobse¡vationbeginsaffectsit--then

it ig fabelLed an incomplet e-causal-historicaf system lrhose solution lakes

on the f orrn

o -,x=s/:ttr"3i(to)J
.)

or, as ÐaY Presen'"s i'u'

x = t [r - toi t; x(to)-Z

It is obvidus that in a study in r¡hich il is postula.ied tha',, vari.ables s*ch

as the fa:r,ri1y cycle influence the clecision-rnalcing unit, an historicaf îonnu-
),

lation rnust be used to alal;rse and projecl behaviour'-

3A g"n"r.f clas;siíicetion oi dynaníc syste'ms.can be fou¡rd inl
Paul Arrthony- õanuelson, Founciations oI qc9¡leggln,+y.lls ' . Ca¡nbridge .Harw¿¡d
un iver s i Ly Þr'e s s . sev enlãl-r':f, i-rÇ-Í9íl'-iv tl5-20 and in Ri chard

H, Day, gÐ-:_9!!., ChaPter l.
t,tlfho dynotti" sys Lci', f on,-Lu1a"ì;ecl by Day is also historical, but'

not fo]' tho seÌûe rea$otl liis aL"r'r,rpt io introcìuce technological change and

investnení j-n nel.¡ ii:chnclc5:i gi.;esr iri.s ¡rociel its hlstoric che.ra-cteI', '"¡hers¿rs

i-n ihe plesen'l si,r-tcì7 
"-3u 

ooi ia:i'i-ly sì;alus of the decision-rtal<j-ng uniL
aclC the his Loli-ca1 cli¡rensi.cn.
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Th u ¡99-Ìi ".!-"-ïo :'¿e!1¡Ðg- r"-'ig.q" 
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In essence recursi'¡e progre¡rnlng utilizes the finear progre'nming

algorithn in e'n iterative process ilo solve a systert of cl¡ma'rnj'c eque'tions ' '

A linear progra.rrun-in3 problen is defined for each time
periocl, tir" ðonstralnts and nei return expectations of

i ishicir áre predeberriíned re'cursively by d¡rrunic eogaiions '
The rnuliiple phase behavior of the sys'uem is then
ãebennineã b¡a d¡tlarni c sysLem of equaied constrainì;s '
The nulllber oi ¿i"ii''t"t phases is finite' The dual
vaz'iabl-es of the systari are defi¡recì by d¡aramic dual
svstals oí equaíed constrajnts, anci erpress the behavior
ãiãJirt"-l"iJ), of thc rna:'3ina1 ne';-revenue productivities

,, ;'';;;";";;;;itt" 'uo ihe iri:nal problen (ro' p' 50)'

Elsei,'here Day describes recursive prograrnning as ttihe search for

setsoffu¡rctj.onswìrichsatisfyasy.s.uemofnonlinearsj¡ultaneousdifíe¡ence

equations. r' (10, p. 53). Dynamic linear prograruning or' polyperiod pro-

gramning differs from this insofar as the recu-rsíve generaì'ion of constraints

in the d;'namic pïogram is i:'riggered by a single optirrrizing decision r¡hich

deter¡tines the behavioul of the system throughout Lhe time span' The time

efe¡rent is introduced through a block triangulal si:npIex or naìirj-x with

nwnber of bloclçs corresponcling to nu¡nber of tjme periods consideled' As

Day states: trThis kincl of rLodel is dyna:nic in the Hicks sense only'rl

(10, p. 5L). It in no way sirnulates lhe rrnever-ending sequence of choicerl

described bY leontief.

Egglt].t-:¡g o{ tft"-i]:o!l4' The malhematical fonrmlalion of

any iteration of a recursive progranming probl-ern is of the follor'ling

general forrn:

(1) f (i;) = m:-x. f-"' z. (t) x.(t)
x(t) i=l J J

subject to
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(z) âlrxl.(t) +... + ahrxm(t) ¿bt(t)

arrxr(t) +,.,

:

" "ufr(tì * . * a*x*(t) z: to(t)

(3) (t + 4(t))x1(t). axr(t-l) + u](t)

: 1r + (1t)ç(t),-xn(t-l) * ur(t)

(L)' -(1 -4(t)x1(t). '¿-xr(t-1) - u'1(t)

-(r 7fiit))xo,(t) 4-xr(t-r) - u'r(t)

!

nhere t = the i:ime period for ¡+hich a solution is sought, t = 1, "', s'

2̂. = expectecl ne',, revenue (revenue - variable costs) per uflit

of real activity j or, reservation demand pr{-ce on use

. of scarce resource i, i = 1, . . ., m'

x. = level of aciivity j.
J

a., = input-output coefficient for resource í, i=1, ' ' "kt
. per u¡rit of activitY j.

s+p, l'-t
(5) br.=Xrl-ai1xF1 (t-1) +... *"¡¡*r(t-r)7 *"t(t)

The pararneter bü rePresenis production capacity or level of constrai:r'r's

in period t r¡hich is a function (!i) of levef of productiorr (and in'restnent)

in perÍod t - 1, as :'eprcsenicd by x-,'. ' (t-l) and, perhaps, of exogenous

facto"s (e,g., procluction quotas) - uir rihich are not generabed recursively '

Ii; can be s¿en tha'r, 'r,he subsysien of equations containfulg the

obj ective 'frinction and. the fi¡st k consir¿iints is identical- to ihe gelleral
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formu.t_ation of a linear pr:ograrrurríng problern. The usual- Linee-r' program

of ihis type, hor.rever., is not conce:rnecl r¡iih the deten¡i.al,ion oÍ the fevel-

of the bi variables. The;' are regarded as exogellous '

Q$g"3:lg -Ð,:l"i!Cjl.- ft should be noted that 2¡ 5rr the objective

funòtion l¡as d.e:iined as 9ap.9-c-i;:ti ne-r, revenue per uni''" The net revenue

con4ror:ent is infl-uenced by produc'r, price, yield pe:r uni-r' of factor inpu'r:

and by factor prices. I'lathena Licalf y , for any period ac'uua1 net revenue

Zi can be oxpress:d as
u

(6") zj = PjYj - t o'rj P'
n=-L

l¡her e
I

Y. = wielcl or level of productíon per unit of ac'civity i,
"-

w4¡ = level of ínput of variable Íactor> n per unit of aciivity i ¡

. Pn = price per unit of factor n.

All fonr componenìrs or z¡ vary ove¡ tjme although in the defínition of

a process or activity vecior i'r-n.i 3nd Ti are usual-ly considercd cons'uant'

Assume for simplicity the,i the ratio Y¡/rlr.¡ (4 = 1, "', N) remains

constani: Lhroughout the period eno-lyzed.

then

(6b) zift) = r¡(t) r¡

The erpected net revenue fron any procêss j can then be e:çressed as the

d.Ì-fference beti¡een the average 
"¿eigirbed 

product of pas" producì; prices

a:rcl yields and past variable fac'uor prices and inpu',, leve1s 'øhere ueiShis

are cleier,lj.n:d in a marurcr sirli-laz' to 'r,he nte'cirod developed by iierlove in

his distribuied J.a3 an.LiYsis.

i w..Prr(t)
n=1

)The vari¡.bl.e r'r- . is useC hcre, raiher '-han a- . sin3e ilÌe l-ai-'eÌ'
"jlt co.'fficit-nL for iixed or còns l'Taj¡td rcsout-ccs,,desi¿nai,cs an in-:u',, -ou L1

r',,hereas 'r,h: íortra¡ repz'esenLs pur"chasable, 'r'herfore va¡i¿'bfe rosources '
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(6c) - zt(t)
s=O

;r-(1- 7.)'-o Pis f " l' O- Itl" " Y.
r.¡=0 Jlv

ir. Z x. (t)
J_J

l,,he"e ;t ^(r-r-)t-" = >-t'a1r-Ê)t-" = r
s=0 w=0

The. generalized forni oÍ ihe objeciive .iu¡ction_tlî 0."î;:r,

(1b) î(r) = 
'n1r. I'_ /j" ¿ (t-¿,)" "Pr" >"/'(1-/')- Y¡,o - hil xj(t)
x(t) i=r -s;O JS H=O 'r¡r

In i;he exarnple used by Day (2, p. ,[1), the entire l+eight is given to

vafues of P and Y of the previous year and the objective funciion Lakes

the form

(1c) yí&) = mrx 1* /].(t - 1) Y. (t - 1)
x(t) i=I " 'r

which reduoes to

(td) ,n(t) = max t' z(t - r) x.(t)
x(t) i=l J

The objectìve fu¡ction in (lb) nore closely approxi:naì;es shat is

usually pos'r,u1aled as fa¡me¡st allo¡rances foz' risk and uncertaj¡lty based

on expeci;ations of the futui'e. These the¡rselves are rooted in the past'

As llay hiÌsetÍ erplains fa¡tire¡sr behaviourl

ThÊ u¡certaj¡rty nhich leads i;o constråints on the depar'r,ure
from exis'uilg crop pa-r,',erns derives fronr tr'¡o interrelated

. phenomena. One is the fartneirs rough acquain+"ance lùlth the
Itelasiiciì;ies tr of dema¡d for his prociucls. The second is
the variabifity of yields and hence of net retu¡ns due to
more o¡ less randorn rqeaiher variaiions' (10, p. 87).

Day sees this unoer"r,ain',,y as the basis for derivilg Lhe flexibifity con-

straints expressecl i.t "y"t.t" 
(3) anci (L¡) beLolr. .4,ctua11y the above men-

tioned factor" lit't¿ ttt.i" expression boLh in Nhe fl-exibilily cons'r,rain',s

^and in the -rpecled nel revenues, the Zj(t) ¡,'alues '
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Ïnput-oul,put .Coefficients--aii ' If the nodel is to be as realisLic

as possibfe, it rnust, allo¡¡ fo¡ changing technology, ecoìlonies ant'l dis-

econornies of scal-e' The las'u tlqo have been incorporated j'n linear pro-

grarnming mod.els through seglnentation and iterative procedures (5? and L) '

Day incorporated techaological improvements and innovaùions through

i¡rtroduction of additional activities Ínto the recursit'e model at various

points in time. The rnost accurate approach i-nvclves both the incorporation

of the time eLement into the input*output matrÌx-- expres sing its ele¡nents

as ai¡(t), rather than ai¡r and also introducing new technoloãies in the

fo¡m of additionaf ac'r,ivities (10, p. 6L). T¡ this form it is possible

to introduce both productivity trends, ¡vhich are continuous in nature 
'

6
and innovaiions, which a¡e discrete'

Fleribility Constraints. The constrai¡t'us in the form of the

inequalities

(1 + Pj(r))xj(r)

- (1 -/.(r))x3(r)

t- xj(t - 1) (3)

a¡d

/= -*r(t - t) (L)

represent i{end.ersonts second principÌe regarding farmers t production
j

decisions: the produotion pattern in any one year is a variation on

pattern of previous years. Constraints er'pressed as in inequalíties

the

(3)

6l.y ¿:-"t::rgoishes between innovai;ion and diffusion' the latier
representing rrrate of "iápti"". 

-. ."ttut the innovation period'u -(10' p' 63)'
n"iu of adoition is lnporiant in a: aggregate model, but i¡r a stutiy such as

lrt.-ot""uti one ii; is ihe advantage oi-thé irtott"tor (in te¡tts of proiits
,rã ä."irt¡, ) relative {o the conservative follo'"¡e¡ r¡hich is of rnajor concern.

il iã u*tr*"]y difficult to obiain accurate es-,.imates of annual changes

;; i"p;;:";¿puî coefficients although approaches such as that of Heady and

nr"t ?àfl , oä frputation of procluctlon lo tecnnologies, rnay faciliLate this
in the future.



122
repiesení uppei bounds, placed subjec'ui'¡ely¡ on the Ieíe1 ó1 actifity

x¡ in period t. In olher words, activiiy j cannoi: be increased to a
J'

level greater than (1 * /r¡ or the preíious yearts 1eve1.

. 
- It should be noÌ;ed tha+. in Dayts rnodel the upper and l-o¡¡er bounds

Ì¡erê reãarded as constents, vhereas in'uhe above formul-ation both are

expressed as func'uions of t' The reasoning behind this varial,ion springs

from the fact tha'¿ in layrs sirudy of ihe Mississippi Delta he anal¡'zed

aggregate produc'uion' The present topic requires one to sjmulaie the

behavÍor:¡ of fermer protot¡1pes, as indlviduals. I'¡hereas in the aggregai;e

it is reasonable to assu.me that the varying infLuences on gloups of farmers

'of different stages in the family cycle average out and resull, in a

relatively consian'r, beha.vio¡al pattern, the very assunp'r,ion of cons'',e¡t

behaviour at the i¡rdividual 1evel ( f constant) cont:'adicts the assumptions

of lhe s'"udy ¿¡rd defeats the purpose of the ¡rodef (l'0, p. B7). This

problem r¡íl-1 be discussed furiher in subsequeni secbions.

f f-ç¡:Þ:-fi-¡_!_o-e.$3c 1ggþ. Day, in his nodel¡ utilizes estlnetes

of threc types of fJ.exibility cocfficien',s: (--aetennining the upper

flexibílity ljmii l¡ith respect to the erpansion of enlerprise j in a given

ttperiod; 1i --detennj.ning the lor'rer floribility limit of j--tha',, is the ex-' '-J
tent to l¡hich iire scafe of opera'r,j-on i:n acì;ivity j can be reduced j.rt any

7
period reletive to the precedin3 period; 'a, . --'"he ínv es i,nr ent coefficient

(greater tha¡ uni',,y) ¡+hich al]o¡rs for a relation r'thereby ¡naximum po',,en'uial

ne'r, inves'r,¡cen +. f or atty tu"ttnofogy i used in enierprise j in any year t

canno't exceed. a certain Íraction of ',,he l-evel. oÍ ut,iLized câpaciiry in the

year ö - 1.

't /..'This ,rorreslro:rds to,,/! i in the noi:ation used above.
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The limi'raiions of i'his fornulation have been reco3nizecì by Day

(see chapter ! especialiy footnotes 2 and 3)) but even r¡ith its l¡ealinesses

it hab proved operati.onal in an aggregaLe analysis of procì'uction response'

i¡r the l'ässissippi Delia. The iclea of a ti-ne 1ag ì:l adop'r'ion of i-nnovations:

dif'fusion, as Day has tènned j-¿, and the inffuence of unc er'''ainty of ex-

pectations on l,he d.ecasrons of fannel's to abandon crops llhich are r'elatively

unprof i',,able, def initely are f actors r'rh-icir justify flexibilii;y constraints

at the aggregate level. One Ìiu s'r' realize, holever' that such consl'rain'"s

cannoi be transferred unchanged to a model siroulating the behaviour of an

individualfarnter'Thisisespeciallytnlel¡her.ethenrodelatternptsto

d.escribe adjustment and grolñh over a long períod'

. In an aggregate rrodel i'u is reasonable to assune there is enough

heterogeneity ernong inclividuals l¡iirh respect to knor'iledge ' marlageria'I ability

and.erQectationsi;haladeclineintherelativeprofi.Labilityofa¡en'Uer-

prise will not lead to an ebrupt cessa'r'ion of ploduci;ion' Just as i;'echnol-ogy

Itdiffuses so realízation of the relative plofits to be gainecl from alLering

cropping patterns urÌder changùIg price relaíionships fifters dor'nt from

more progressive and able managers to the average and poor farmers' Thus'

in an aggr"g"te ¡rroc1e1 the acreage of a nei'iIy inLroduced crop or a neirly

profitablecropcenbeassumedtoincreaseina¡tarnersimilartoageometric
1+

progression of ',he type xt = (1 * f¡-u xo, and acrea3e of crops t¡hicìr ha'¡e

becone relaiiveþ r:nprofiiab3-e rnay decrease geometrically, asynploticall'y

approaching zero or sone xìinjÌLr'm posi-uíve Ie'iel' This ¡nea'ns that a realísi;ic

descript'ior, of region¿f proCuc'r,ion response can be obtained by in'r'roducing

actuaf aggrega+,e scal-e of regional p1'oduc'f iolì in period to - 1 as ini-lial

consirai¡'us end all-oi\'in8 f]:xibi-lity coeffi'clenis to govern alpansion or

conirac i,ion oí enLerprises ihrouSh lha pelicd u-nder analysis '
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on indil,idUal- farms enterprj-se ¡nix ma;' change ¡mrch ¡tore raclically

over lrjme ' In many instances factors fixeci Ín the short rtn prevent

far:ilet's from j-ntroclucing nerl en'-erprises' lack of sufficient capj-têi-' 
.

buildings, or specialized machinery are a fel¡ of thc more ob'/ious f¿cto:'s

whi'chrnayteÌ-Lporarilystopafarmerfromembarkingortnehlventures''.'.Iith

the passage of tiloe and grollìih of resources ner'r possibiliii-es nay becorne

availabfe to hiit. An exa¡tple of thj-s l.ras presenLed by Iofisgard and Heady

in their eight-y.ear "d¡nrarnid' progranLming nod.el for an Tor¡a farn (l+O). In

the first year crops an¿ ll5 hog li'uters represented optimal enterpfise

organization.AscapÍtaland.avaifab].efa:rrj.lylabouríncrea.scd,thehog

enterprise was expanded to a maximuin of BO l-iiiters ' In the fourth year
I

l-ong-fed steers r'rere inr¿r'ocluced only to be replaced in the sixth year by

short-fed heifers. Investment in hogs wâs not expanded due to builòing

andlûanagerialli¡ritations;tt:eshiftfronsteerstoheifersr¡as¡nadel¡herr

thesupplyofhome-grownfeedsbecarlrelirniting'Heifersofferedahigher

return to feed as cor¡pared to st'eers' This t¿oe of voLatil-e response is

no',, possible in Dayls recursive mod.el- unl.ess formulation of the flexibility

constrai.nts is ¡nod.iíied slightly.

Day attempted to esti¡rate supply response ín the aggregai'e ' ff

a si:nilar supply estimate rrere att€flpbed on the besis of aggregation of

j¡rdividual suppì-y response curves for tttypicaltr farm models, nelr probJ-ens

nob encouni;ered Ín the aggregate lrould have to be deal't' with Some of

these are:

1. A1lol¡ance for greaì;er flexibility in i-ntroducing nei{ enter-

prises ancl rejecting old ones.

?, Assuring tha.L nel¡ enterprises are beg'rn at sonle levef shich
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l¡ilL all-ol.¡ at l-east ¡ninj:riulil ef f iciency or procÌuction rai;i ona]-i'r'y' (For

exarlple: ít is irnprobable tha'r' a farrner r+ould begin lrilh only one or ilro

sows if he decidecl io begin p"otlt'"it'g hogs; the cotr-calf enter1:rise a'u

times de¡ùancls the lntroduction of a'n en'r'i're'Ly nell clîop :'otation i¡hich

r¡ould not be worlhl'ihil-e if only a f el'¡ anj¡lal units were raised) '

3, Prevehtíon of ov er-d iversiiicatlon r'rithin the fann unit '

Ít is certainl-y far from a simple Ílatter to fi¡rd a solubion to

the first problem r¡hich cen be inlegrated into a prograrn fonnulaÌ;ion ' The

real.ity of Hend.ersonrs second pri-nciple of resource allocai;ion has been

slressed strongly as has been the Ímportance oÍ ì;he lower flexibility

bounCs in reflecti:ng the va'rie'''y of factors that lead to caution in 
I

abandoni-ng (tenporari.ly) relativel-y unprofitable alternatives ' Sj:ìIilarly'

there exisi ele¡nents such as inexperience, lack of sufficient lmolrledge

and .expectations governed by high variance oi' skel'mess of clistribulion

which probably serve to curb any impulse to enter in'r'o neir enterprises

on a large scale. These appear to justify introduction of upper flexibility

boutrds. On the oLher hald, where rational examination of the economics of

an ent,erprise proves such a venture bo be l¡or'r'h¡¡hi1e, even after large

unceriainty discounts have been appJ'ied to net revenues end a high cost

has been placed on specialized equiprnent ¡rhich is necessary for such nel¡

activilries, bhe¡e is no reason to prevent the enirance of such a ne'¡ enter-

prise inÌ;o the program. The magniÌ;ude of the discounts on ¡rields and pri-ces'

and. the additional uncertainLy eosts altached to purchase of net+ equipment

or construction of ner¡ buì-1di'ngs should be based on 'uhe amou¡Lt of the nel'¡

rhigh riskl i.nvesiment, ihe exteni to r¡hich new purchases çi1]- be speclfic

to one enLerprise ancl lhe degree oí experience the farmer has had in the past
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r¡ith cl-osely allied en'uerprises' Once tho cn',,srprise has entered i;he

optimal solu'r,ion for any given year, uncertainNy discounts can be gradually

removed and erq;ansion governed. by the upper flexibility constraints'

. 
'The second and thi¡rl poin'os nentioned above are actually con¡lonents

of â single problem. Dre to the facl that, scale of enter.prise is governed

by upper ancl lo',¡er flexibiJ-i-ty constraints as ¡¡ell as by Ii:i::it ed resources,

it is possi'ble tha't an op bimal prograÌl nay ìoni:ain rtore enterprises than

are practieal fron a farm m¿.nagement point of vielv. It ¡rou1d therefore

appèar that in the forntulatio¡r of this i¡pe of probJ-em it is of paramount

inrportance that a basic unit of any activity be so defj¡red as to al1ol¡ for

efficient produc'üion and that integer prograrnming be ineorporated. Here,

too, once an enterprÍse enters an opíirnal- plan it rnay be allor'ied to expa:rd

gradualþ in foJ.lor,ring periocls provided iis i-nitial scale -v¡as sufficj.ent

to afloi¡ for rational production.

. At filst glance it appeers that none of the above problerns riould

be pertinent to ihe lfississippi Delta model ínsofer as i:hey relai;e directly

to íhe ¡ricro l-evel of farn management and production responser while Dayrs

¡rode1 dealt with aggregate response. The aggregate ¡node1 dicl encount er

diJficuAties, hor.rever, in predicting transitions from older to nore advanc ed

technologies:

Figures h ihrough B shoi¡ for each crop the ¡rodel esii-¡nates
of to',,af process uì:ilizat'ion by ì;echnological stage, ' . '
Even afl,er the introduction in 19Lrá of Sì;age III and I¡/
processes, Stage Tb coniinues to inereasel This is due
to 'uhe decision of producers to increase co¿ton produeì;ion
in ihose years a'r, a greatsr ra',"e than ínves'.¡lents in the
nore advanced. technologies. . . .Even in ]1957 e subsi¿ntiel
acreage of col'r,on l¡as harvested by hand, i'e., by Slage III
¡tethods ' this indicates a sill'r.rcirura]- fla',i, one tha-u needs

. to be roo'r,ed ouL of the nodel if it is 'vo repÏ'esenL aocura',,eJ-y
the rate of cUifu.sion oí t echnical innova'oio:-¡s .
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The explanation for ihis lies pa::t1y in the restricted
supply- of advancecl ntachinery a¡cl parì;}y in the l-ack oí
laãifuago oí nerv ne'uhods alncng falrners lihich is only
supplaniecl graclually r¡iih the passage of time (l'0' pp' I29-3O '
and p. 1]t)+).

: Th" âu'r,hoï concludes from these f indings that: trA sonerlhat nlore

general representatiotr of invest¡rtent processes shou-fd be one of i;he first

itens on the agenda for furüher researchtt (ro, p, l3o). Fro¡n the enalysis

in preceding chapiers of the iniluences on ploduction decj'sions of factors

"oðÌ} "".the 
farnily cycle, aì: Litude to creclit a¡td u-nc e::tainiy' the fail-ure

of the rnodel io preclici correctly the rate of inbloduction of ne¡¡ i;echniques

¡.¡as alnosi; 'r,o be elcpectecL. Decisions invotv i¡g deviali'ons from tried e¡C

tested producLion ne|hods ancl 
"¡hich 

afso invofve invesinent of reLa'"iveIy

Large suiris in highly specializecl equiproent (such as co'oton píclters) 
' 

nay

be ín-ftuenced nore by the above ¡tenì-'Íonecl subjective factors ihan by the

profit maxjmization no't,ive implicit in the tinear programnring ioethod a¡d

expressed by 'uhe objective fu¡ction' ]t is hoped that the niethods suggested

above and -,,hose of them íncorporaied j¡r the present nodel (as described

inthefolfol¡ingchapì;,er)willindicai;epossibilitiesofsolvingthisprobì.ern

or, at least, j¡rdica"e the ciÍfferential effects on profits êrrd gro'jrth of

vary-ing attitudes to adoplion oí ner+ technologies ' l1 so' the resulis

¡nay ser^¡e as a guide io .Lhose involved in extension and educaLion in de-

veloping a ¡ro¡e realistic apprcech to farnerrs i¡ves't'ment decisions and

dijfusion of irrnol-a-r,ions.
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FORiiUl,,\TtO\r C¡ lHE RICUìÌSIVI ''DROGIìAì'['íf NG PROB]'II{

Àt any given poin',, j-n time a recursive linear progratmin3 ntodel

reduces to a lj:rear pr ogramrn--in 3 rriodel' The first s€)cÌrion of this chapter

descríbes tir" gun"t"f rne'uhod enployecl to sjmulate ihe growLh process of

the farn fir¡n. The second presents the technical strrrcture of the ini-

tial matrjx t'rilh respect to the objective function and expected net revenue

l;

coefficierits. Catego:'ies of real acLivities, linÉting resource levels'

and other perLineni technical- detaifs are discussed in Àppendix 2' ln the

final pori:ion of the chapter the behavioural paiierns r¡hich r'¡ere examined '

¡,rith the aid of the nodel are discussed'

. T OBSIfiV]]iG Ti{E GR'OI.II}I OT' Ti{E -SA]-¿}1 JJID FIfuÏ

'' This study is a,n attempt to obso¡:ve produciion, gro$l'h' and

capital acc-¿mul-ation at the fainily farrn leve1 by approxi-rnatin3, as closely

as possible, so¡ne of the decision-making nrocesses of a farnr fanily' Such

processes are governed b)' various factors, including physical envirorLnient '

instituÌ;ional ljiniia'r,ions, psychological makeup of the farm operator and

l¡hoeverelseparticipatasindiscussiononho'.Ithefar'¡nandhorneareto

be run, pasL experiences, and fu.Lure expecLations' If it ¡"ere possible 'uo

isolate and conirol exogenous facbors such as wea'uher, prices, and- initiel

endor¡nenl of produclive asseis and force a given sei of such condi'''ions

upon inci-viduals poss:ssed oÍ diff er':nL a',,"iiudes 'r,o unce ri:¡.ill',,y, iriìova.Lions,

creCiù, e.nd optimal size of fann, one shoufcl be able lo tz'ace the dirlcL
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inîl.uenceofsuehattÍ'r,uctesonaflocationandinvestner:tdecisionstaken

by the entrepreneur. one could then analyse itt AI:g the varying eífects

of these attitucles as they inLèrå.ct l¡ith the exogenous forces anrl incìi-rc-ci]-y

affecb financial prosperi-ty ancl grorrbhr of farms through theil' in-fluertce on

produc',,ion paiterns.

Unfortuåate1y, thas is no.L possible yet, and scjentists are

forced to r^, oÏk in vitro through creat,iou of artificial ¡nodefs and simul'¿.'¿ion

technio¡es. a ,t";;:t pres€rnied here observations ale nade over a

tr.renty-year period. It is hypothesizecl i'hat far¡ners calculale expected

net revenue from fann enierprises on the basís oÍ net revenues obtained in

the past'' Hotrever, actual- net revenue is noi; necessarily identical ¡¡ith 
í

expected- net r €,rvenìle, e¡d this ¿Jfecbs present ]tesource fevefs ancl subsequent

proclucüiondecisionsaslrellaspresentconsumpt'ionandfutureinvestltent'

. A nodel employing recursi're progra:ruúng has been se'u up for an

índividual f anLily f arm r.rhere, on the basis of initial endol'alenl and ex,oect"-d.

proíit,s, a production and invesi¡ren'r, plan for the firs*" year ís formulated'

This pì.an yields an elpe c.-ts4. net inc one ' On 'r'he basis of si¡nula'ued actual-

prices and yields for that year an 99!lli-l-- neL incorne is deríved e¡td the

consurnption possibitities and resou¡ce endornneni for the follorring year ert)

calculated. From ihese a nerv production plan, including jnvestments in the

business¡ is f orr¡rulaled, again based. on profit expectaiions i¡hich nor¡ iil-

clude the prices e,nd yielcls of the preceding year. Thís procedure is con-

tinued for',,ltenlry years ov.r ¡vhich tjne the farmer and his i+ìfe aee end

the fanily expand.s. Âs the years pass the children consurner na'ture, supply

labour for farm eni;srprj-ses and eveniually fea'¡e honte' ilff of these ac-

tivities provide facLors uhich infl,uenca production, consunpil.on¡ arrd ín-
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vestmenb cìecisions by affectin3 both the -]'evef of availab]'e inpul,s and

levels oí subjeciive consiirainbs in the pro3rarn'l

' At thj-s; point, a cl-arificàiion j-s in order' The approach useC 
.

inthisanalysisisprimarilysynthe'uic;lhesubjec'uirreconstr¿j-n'''sand

thej_r varia,ì;ions introducecì inuo the nloclcl, are designed Lo be represent¿.tive
2

of prototypes of dócision-¡rakinã unii;s,- The coefficients foÏ individual'

flexibility consi;:'ainì;s, troilever, l¡ere noi es'r'ima't'ed or derived fron a

statis'r,ical- sarriple or a sìrvcy. They '.'¡st t postu'lated as possibì'y being

repïeseltative of existing ai',,iiudes tor,¡ards credi'r,, uncertai¡ty, e¡td olher

factors. the constraint fevel-s lrere chosen to de¡ronstrate the effects of

extïene atlitucles, both extremely conserva',,ive ¿ncl ex illelnely liberal, on

2
grorrbh of the fin,r,l vlithin 'r,he Leclnical li¡iita'"ions of tine, repo.bin3

spece,andcompute¡availa-biliLy,afelu.ltidpoin.,,sa].ongt'heattitudecon-

tinuun rrere also a.r,tenpt ecl in ihe hope of establishing solle fonn of func'',i.ona-I

rel-ationship betl¡een attitudes and grolvi;h '

1--An exa¡rple of i;he inffuence of the family cycle on subieciive
cons+"ra-ints i¡hich alfect pz.ofit rnaxinLiza'r,ion ca.n be foruld in a fartner r¡ho

resiricts the e.¡notlnt of credit he is ziilling to use to e' ]evel at l¡hích
nei Îùorih is at least three ',,j¡ie s greaier 'r,han totaf fiabil-ities. ff each

aá¿it:-onnf ó¡ita in .the fanrily incurs ârmual- consu.nption errpenditures of
$500, . faniì-y vilh 3 child;'en xould have $f5OC l-ess pêr year 'uo inves" in
iÍln ín* in ,,ie for'¡¡ of adried ormed. capi',,al than if i-i r¡ere ai the begirìnin¡
of the cycle a¡d childfess, If ì;his su¡t r¡ould o',,herr¡íse have been invesùed
in ¿urabie asseis or deposiied in ',,he ba-nk, net r.¡orì;h r¡oul.d have 6rolm by
gl5OO ancl an acì-dii:ional $5OO r¡cr',h of credit coul-d he"ve been used' In
ihí" t.nnut production is curtailed, Íulf economies of sceLe may not be

u+.ilizecl, uni.u così;s rnay be abor"e minjnun, encl profiì; and groi+th rates niSht
thus be reia¡ded.

a
'A]ihough ì;hey do not cover the entire gamu-r' of exisùing pro'i'o-'¡'oe s '

3Itt the case of crecl.ii u',ifi:aiion '',he fj'bsra1 f a¡merrs ali'ltude
¡,¡as as lil¡eral as :lnsiiiutional cons',rainis ¿Lloi'¡ed it ì;o be '
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L-r, iras, hoivet'er, recogni-zed that no syn'r'hesis of ¡'ie1d and price

se3'iÉrs could replace the rairclorrness. oi the r¡ea''ohel' or the ficirle Lasbes ¿'rrd

changingprefez'ence,sr'ihichrneniprilate¡hexlârke'{'folrag:'icu1i;uralp-r'ocìucls"

Hencer ali;hough the technical inpu'r,-outpui; coefficíents lrere' in the rnain'

deriúed on the basis of the knol¡-hoir a,nd technolo¿y of the tsixti-es, prodrìct

and facior prices i¡eÌ'e calculated on lhe basis of time series dete" and price

indexes coll{)u.ved by the Ðonùni-on Bureau oÍ statiá"ics for l'iailiuoba and ca¡ada

over ihe períod l-9lrll-196h. Iæt 'the reacler, therefore, bei¡are of the ì;em'oLation

to rêad in.i;o ihe results of thís siudy any.conclusions ivilh respec.b to a

uerran',,ed or ac"ua.L rai;e of groirth of i"ianitoba farns of si¡lifar sbrucì;ure'

over this same period. Ii can in no tvay be const::ued as a projection or

descrip'r,ion oí any real phenomenon ancl rnusi be t¡:ated purely as a denon-

strative or, ai best, an ana13'iicaI device'

Simi-1arly it' shoufd be sta.'r'ed tha'v the patlerns oÍ resoui'ce alfo-

cation, credi'r, use, and enierprise ¡ijx Ìthich are developed in the v¿rious

moclels ce-¡,¡rot be utilized as extension rec cmrtenda'r,ion s and, l¡hel'e ihey

inclicate a divergence from preser:-r, reco¡inendaiions -r':-iih respect ',,o the above,

should noì; be regarded as refuting the val-idi'r'y of ex't'ension and fafln

rnanageneni adl-ic e.

II IECh}'ITCA,L D¡SCRIPTIOI'{ OF THE i,iODEL

Befor'edescrj-bín3tlrefac.uorsi'¡hich¡¡ereva-riedandhotvtheyt.''ere

introdrice<ì in'uo the i)ïo3r¿m, ihe basic contponents of the matrix l¡il-L be

pr esenLed,

!h9, 
-O-o-"iS "Lr1"-Igl"-:-iS:f 

. -4's presan'''ecl in Chap'uel V, the objec'"ive

Írmc-r,ion iakes ihc foi¡rt of
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(r) 'i¡ (") - nrx Ë â. (tl t, tt) 
L)L

x(t) i=r J u

rqhere 2.. (t) = expecled nei; return per ul]it oí a"ctivity j in period t
.J

(t = r9I$, . ., t)etù
' 

X. (i) = lev<rl oí activi'ty j in period t'

ActuáL ne'r, revenu.e 
.Z ¡ is cal.culaÌ;ed as

(2\ z. = P. - YN in--. PJ J ñ;f nJ ru

r.¡here

l, - +^+ô1 -evetlue pe:: uj-tít oi activiiy j.ri - uuud-r .l'

" w¡rj = orranti-r,y of variabfe (or u.nlirnii ed ) production fac-r,or f"

necessary to procluce the yield achievcd from o¡re unii of activ-iiy j'

Þ = ñrìnê .,f fac',,or û.¡n

E::vci¿s¡-,ei-+-!!9:y€g i're1-¡srils.c,,Çs€I¿s :çl'-1-(à-tU"l-' D' Gare

Johnso¡ (30) has poi-nted out the impoîbant effects of uncertainty on farrt

income, resource allocation, and ability'¡,o use credit'

Fa:rners basing procìuction decísions on currenb prices usual-l-y
fj¡d Ij.ttle rela',,ionshíp be-r,rreen such prices and the prices
at hervesi ti¡.: or sale. Other farmers foLlo-"¡ fixed progra:ns,
rnaking no aì;temp b to esti¡taie short rurt price rnoveneni;s '
F\rr'r,her, the uncerbainNy of p:'ices leads farmers to reduce
their demands f or ca,oital, to buy too smal-l- farns a:rd io
pJ-ace greaì; emphasis upon labor. C¡edib insi;j i;utions reinfo!"ce
at the same poinis' Income uncertainLy places the fanners
using borroned funds in an e¡ci;remely vulnerable posi'',ion'

Ècpec'r,aLions of futru:e incone are based nainly on actual past

expez'iences iriLÌr respec-, to yi-elcìs, produc L priees, and produci,ioa' "o"t"'L

ltìtoi a fisL of six possible pr'lnci.ol-es of price esii-,na'¿lou
avaj.lable to f arnets, see D' ?ele johnson, igtintijgi¿n-q--f-q$;l1i +1-1-"q-e;:
Chicago: Univc-'rs j- i;y of Chico3o ,oress, f9i+7.
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In Chapter V lrlerl.o'¡e ts Cislrit¡uLecl la¡; rnodel iias suggesired as

a possibJ-e ra.tion¿le behincl Íar¡rre¡st f ormul-aì:ions of price expec'r,aiions.

-. Holrever, the rela,tive valuas of ths uei3his ati;ached to pas'r, prices is ol

great irnþor.Lance in d.eteminin¡¡ resource a1locarl,ion, enterpl'i.se rnìx, in-.

vestment in cìurabLe prod.uciive asseis a-nd, uliirnately, 'uhe ti¡ne path and

grouth of .Lhe firmt s incone a_nd neij r.roz.ih. The grea'r,er the devieJíon of

expecrúed frotn aciual- prices, the fess eîí.icieni; i¡i1l- be production'- Ð{-

prcied pl.ofi'ùs. r.riff clif f er flo':r actua-f re burns , (henc e estimated capilal

valuås of invesi;ntents fron aci;ua1 capiLal values) and, due to l-ack of

knowlecl.ge and the uncerLai:r',,y acconpauyj-ng expeciatlons, alfocation of

fu:rds artong operaíin3 capi'r,a1, dur¿bIe producì;ive ¿.ssets a-nd- consurrrption

rqifl not foffo'¡ the ¡nost efficien',; petiêrn. This wiff result in submexjmal

grorith.

r¡her e

Ler z(r) = - À) z(t - )\)Ti ¿.(t

î1

l' '/'(t -;r) = r
'r'= ¡/\_ -L

By alloi.ring x(t - a) to becorne various fwrci;ions of lit j-s possibl-e Lo

develop di-fferenl, forms for derivfur3 price expectâ1,ions. Fottr such foirns

r¡ill be considered here.

1. "((t - ).) = ; fol al-f À
r

5This r,¡il l- hol<i. true uniess relevan'r, ¡'a',ios of expe cted produci
and faclor prices equai cciresÞondin; raLios oí acLual produc'u and faetor
prices--1n r'¡hj-ch case curren:,, procluction i-n an¡ gi'ren year, triì:h given
ptant size, ntay noi be i ei.iicient; hol;ever', Ì;he fi¡m r'¡il1 not be operai;il3
at op bi:lrr:n size, !he,L is Ùc say, :;hile ii ;¡i11 be prorìucing sone;¡he¡e on
the exca,rsj-on p3.irìr '"o a pa:'bi3'111âr s:rl oil isoqu.:nis--ib l¡iIl noi; b= p:'o-
duc in¡g a'o the opii;:rui poini on i;he 1o:l¡; rwÌ åv.'"e4e cost curve.
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In this case the f anne¡ts 
. 'lcp':cted net revenue is cafcufai'ecl as a s i:ttpll:

averege of nei revenuês ovel' 'che past T ycaÏs. Undr:r condibions oí in-

creasíng profitabiliLy in agri.eulì;ure bdLlrcen yaar i - ff ancl year t expec'ued

net revenue r'¡il-ì- be belor¡ acNual nei re,iemìe for any Sivcn prociu.c',1on pta:r.

Cons ðqu en l:,ly, ihe en{,r epreneur l ay be loa',,he to ¡nake investments l¡hich he

night have u:rCerteJren ha.cl his expectations been accuraie ' Under faI-ì-ing

net revenue trends the opposii;e ifould be true. The operatol. lihose expecia'r,ions

at the beginn-ing oí ihe period. exceeded ¿ctual real-izecl profi'r,s rnay, on 'the

basiË of Lhese uptrard biased cxpeciations, make capiLal inverstneats and

shoulder financial burdens r¡hich he is ha¡d pres.sed to carry r¡ithott cu'r,.iinE

back on consunptiorl or disj-nvesiing at a laler daie' 
I

This me'i;hocì o,f forning price expectations ma¡' l-ead to re-La"tively

efficient p:'od.u-ction íf (a) f is large enough to e-lfol¡ observa'uions of past

^prices over a conplete price (or nei revenue ) c]'c1e such thet Z('u) is cfose

to ihe long i'rxl average ne¿ r3venue a-nd (b) p::ices a-nd ne¿ revenues do not

fluctuate 6reai;ly.

2a, ,(('b - 
^) 

= t; 1= I í.e,, z(t) = z(l - l)
This is ',,he price ocpec'uation used by Ðay in LÉs model (]O). It

is also the forrn of e:':gectetion generelly considered as a rnajor facLor in

creating the cobi¡eb pheno:nenon of recurring pl'ice cycfes. Under relatively

stabfe condiiions e.¡d lrhere pi'ices oí mos'r, refe'¡anL produc'r,s have hi3h
I

posiiive correla',,ions" such expectati-ons niay not de.oarï too far fron reality.

Ho-lievêr, ihe cori¡rents re3arding for¡r 1 above e.oply here too and ihe undesirable

consequances nay be rto]'e pronounced Íf prices and price ra'uios are u¡stable.

. 
6Thi" j-s inore Iiìta1y i;c be ihe case on Inonoci-rftural iha'n on

riiri r.d- îâLu:; .



D5
2b. .Å(t-)) =rfz6-Ð'ZJ
l.fnere 2 is s orrie alrerage nei revenue. ío¡. ttre enlerprise based on observations

oí a mulber of year.s . In .r,his case l, (iihere l,.l 4- I) serv¿s 'r,o daÌnpen f l-uc-

tuabions of price e;çec"ati_oïrs refa'¿ive to chanSes in prices thsrnselves.

In other words, trhereas elasticii;y oí ex-oectaì:ions under forn 2a is uni'Ly,

in 2b generally ii; ldl-I be fess i;han unity. This ¡rrethoC also aflot¡s the

f arner to 'ua1(3 account of price ',,rends.

I1 Z(L -^) = ¡l¡in fz(t " 1), ., Z(L - 1)7
3. á(r-7.)=l

'; ) O other¡ise

' This form ¡elcresen'r,s a pessì:it-lstrs ouLl-ook. He a1";ays discounls

eqrected prices heavily and J-ooks fou' the l¡orst lo happen. His expected

net revenue is de'r,¿z'rnined by the milrimr:un re',,urn to a u¡rj-t of ente::prise over

tÌie T yea_r' period, Tn periocls oi rising proíitabilily his profii; estinations

r¡i1f be far belol¡ reafizecl pr:ofit,s and, as a resul-t, he may avoid or put

off poteniialJ-y profi bable investnents. lt is most probable that fa:r:-ily con-

sunp'r,ion itifl also be cuILailed. Hot+ever, uìder conditions of a dolm';¡ard

trend in profits of e-griculture, 'uhe pessimis'r,rs expectations closely approach
7

aci;ually realized profii:s.' Invesinents or obligations undertalien may be

clos est in value or volume io l¡ha''¡, 'r,he enirepreneur call actually handle and

to i¡ha.t is optimal accolding 'uo his production and u ljli'uy fu-nciions '

l+. the fourth method oí forming Þr'ice eJ:pec bà',ions incorporates one

of those previously nenLi-oned bu'r, uLilizes some knoirledge of exogenous

variab]ss i;hich may ínil-u:nce irllul-g p:'ices. IL consisis of forn-i-ng orice

e..<pecla'uions on Lhe basis oÍ inie lli3ent proj ec'',iotrs of i:'ends, l¡ìrile de-

'7
. 'The p.,:sin'i-sirs es',,in:i,e r.rì-ì.1 be equaÌ

p:'evious ¡,-ea.z'rs ueL rsiur'ns ¿.s derivcd in 2a :-bove.
these i-'¡o e s+"i¡;lai,ss ¡lill- be ',hc ¡:osi aceurâ ¿e '

lo 
"hai 

based on Nhe
0f i:he f o:¡ls rnen'"iÒned
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pending on past exÞerieuce to gain perspective ancl io ai;te"ch suit,abl-3

rvei,gìr'bs 'r,o the lnformation at hend, lìere articfcs availe-Ìrlc to Lhe :iar'¡lor'

on general economic condi'r,ioirs and ind.icators, extensÌoll brill-elins on

projeeted cos'ùsr derand and prices play an ilrpor¿åni pârll and. can co,-rLl'ibriìe

much lo Lhe accuracy of elpectations. This ne i;hod is -r,he ¡rtos'r, scien-"1îical-1y

acceÞtable r.ray of forriring h¡potheses tri Lh resl:ect to pricc rnovertents; pro-

vÍdilg it is based on in-for¡nation r+hicÌr is accur¿'r,e. Ît is the onìy sysLen

menbioned which is based on causaf refaïions âmoilg iire fuLrr"e ma-gni'lucìes of

economic and noneconomic variables as t,¡efl as ôn ineltia or mor,icntu:;:, ols

the case :nay be, The ¡nore accurate the auxiliary infor¡ra-bion used aild i-,I.re

causaL relationships h¿ooLhesized, the cfoser r¿il-l be i;he projec'ued ¡'r'ice

rat,ios and. incoles to those actually reaLizecl. ltreedJ.ess io say thr-1s a.cplcacll

Ís the ¡rost desirable from 'vhê stanclpoint of economic efficiency and ¡¡r'oi.rì:h

of the f i¡m.

The econorûíc consequences of rnethod 2a above, as observecì j-n

si:nulated. gro:+ì;h rnod.els, r'riIl be discussed ín the nexb chc.p Ler.

ïn calcuLat,ing expected net revenue ib.r'¡as assu:ned bhat crop

¡rie1d e4pectations remained constant lhroughou.t the entíre period, l'lthough,

to jusi:ify this approach, il could be pointed out that the l"lanítoba ci-'op

insuranc e progran bases premiums a¡ld indemnities on ê-n averâge yieki calculaieC

over twenty years, it is quíte clear i;hai; changes in cufiivation tecÌrnio¡es,

f er'oil-ízer use and seed varietíes created. an u?r'¡e.rd trenrl of a f ei¡ burh'. Ls

in average yieJ-ds in ihe yeaÌs unde¡ discussion. However, ii see¡ns ¡l.ausj-b1e

to asswre that a farmer r'¡il1 not f orrnul-aie his yieid olpac Lations in a

¡namrer sjmifar ì;o that of forming price ex-pecNai;ions. Yiel-ds are j_n tite

hands of God and llature, on both of ruhom 'r,he fannex counLs o.uiie heavily
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for his Liv¿Lihcocl, Iiis orofii;s cÌeocntì heavi]-y on l;eeLhcr co"ai;ion, Ë'e:l.n;

seiisf'ac bo4,', hence hs plens; pz'oCucr.ion i¡ith ihe ho.oc tha'r, his elqJecia-Lions

oÍ ncmefiiy uilf be rsâfi.z¿d.j hj.s culti!-ai;ion paâc:ic(,s eio bese,ì on'rhesc

sâJìÌe hopes, ä\¡en a^fìrer crçeriencin¡; a )re¿r of cìr'ou-gh b fam optrral,crs rnayi

noi; adjusi; 'r,heir yi:ld expecLaLiorls, clairrrin,3 thaL ì;hey had ex,oelienced an

a.bnorîral ;'s¿1'. ïf dz'o'ogÌrt or hail shoul-d hit ti.ro years in succession, an

opi+ion i'àj.ch oíi;el m:,y be heard is: rrAf.Ler ti.ro bad year.s like thab l.¡e

should be due f oi' a good one. rr Hence l¡hi-le 'ohe per uniir revenue and cos'r,

exoeðì;ations nay be edjusLed on an ennual basis gi,ring mosb r'iei6ht to ex-

periences of i;he i¡medie.ie pa-st, yleld expec'r,a.bions very likely dral.r on iho

pasì; f ive i;,o ien yeai's, a¡rC even ihen give less lrei¡;h'o '¿o trabno:::naltr or

rrsubnor¡rafrr yields e"s defined by the generaf concensus.

The fore¡1oin3 pa-r'agra"phs have done nothing ¡rore Ì;han give a rrman

in 'r,he; fiel-dlr versioÍr of a Fried¡ran-tyte rtPermenen',, Yieldrr h;,poihesis r,rhere

yield e>peclations are for¡red on the basis of a r¡perrnanen'r, yialdrt componenl

r¡hicir i-s sj¡nilar to the long rult average, and a trtransii;ory yieldt' cciìlitoneni

to :{hiclì lii;tfe if a:.ry uei3hL is given.

Â glance a'r, Tâbl-e ,iVfII ¡,¡ill- suifice ì:o ill-usi;re.i:,e ì;he difficuliy

of for¡ting a ciue^l'.i'r,a'uive esij¡ìaìle of crop )-ield Ì;renCs oil the basis of a

^r- ^-a ¡i--^ ^^-... ^^

Crop ¡de1ds used in ihis stucìy foz. calcula+"ing boi;h a-c Lual a¡d

^-xpeci;'ed neL revenLÌe coeíficient,.c Ìr3re sve?a3e yiel_ds repc:'i;e.d for south-

r¡es'r;e¡n l.Íanitoba for ',,he years 1951r-1961+.

Orxpui ]rr"ices ;.¡ere ce.lculabcC Ì.ri.!h ihc aicì oi defl.ai:o¡s based

ol Ce.nadie¡ Do¡rinion Bu¡eau oí S¡a.',,is bi-cs (Ð.8.S, ) pr.ice indexes, proriuc.¿ion
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¡'M t¡lD TLi{-TÐ-R ÂVÍ?:i.Gll YIEIIIS 0F lJi{iùA.T.Al'lD 0ATS

Il,t cRoF D]STAIO1- T'.1r0 OF Ißr,tI'tOB-^,, Ig36,-1g63-t+

a, Iiyg::lql{e3g-=: (blshels pór acre)

periqd r%6-Lto rÐtr-L5 r9Ló-50 L95L-t5 )-956-60 196r-63

l{tre at, th. 3lr 22 .II+ 19 ' OB 20 .58 23 .72 18 . 70

oats 21 .56 3L . 50 31. 1B 32 .22 35 .72 37 .2o

b. Tqn:Iu3¡$grt-îÉçg. (busìrels per acre)

period r%6-It5 rglr-ío r9Lt6-59 r95t-6o 1956-63

, '¡Jheat . l.B .2h 20.61 19 ,ú 22 ,75 21, B

Oai;s 31.03 3lt.3l+ 33.20 33.97 36.3

* Source: Catculaied from crop yieì.d dat'a in J. C. Gilson,
trlnstabifity in Agriculture and crop Insura¡cerrr i^trinnípeg, Depa^:'tment of
Agricultural Econonics, Universil,y of Me;ritoba. I'li:neo paper presenied
tó the Farnr' Conf crence l'ie ek, Universii,y oî I'la-nltoba, ila.rch I)62 '

See D. Gal-e Johnson, rr-A P¡ice Policy Consi.stent l¡iih Economic
Progress that '¡lil-I Promolle Àdequate and lfors Stabfe Income íroni Faz'r,ringr!l

!L-å.-, Vol' XXVTI, No. )r, 19115, Appellrlix i'iote B.
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cosr.; dsifeLors itelte a.Lso bassd on si¡ilar' ".ti"". 
B

Þ."qq:9-\,Þlr'e*ç9:i11"19!t"-

The pr:oduc iio¡r acj:irrÌties uscd in this model r¡ere basecì on a

linear progranuning study by J . A. Jee.nneau (28) , r'¡hich calculat,ecl op'r,i:riurn

combínaLion of l-ivesLock entcrprises for a represenNaiivc far¡n on';íasltada

soil 1n southicestsrn ì'Ia¡litoba. .{}thouSh acldrtional consi¡ein'¿s irave been

addecl, the port,ion of irhe matrjx representj-ng tech¡ricaf production poss:L-

bilj,ì;ies uas taken directly from Jeanne¿urs formulati-on. Produc'¿ion cost,s

r¡ere also based on his study ald adju,s'"ecì for factor price chenges bei;lreen

19115 ê-nd 1961+ or the basis of data obtaj:red f:'on the Ðonj:rion Bureau of
o

Statistics for najoz' factor categories.' I¿ononies of size ',¡ele j.nt¡'oduced

into cropoing and so:ne livesiock activiiies, general-ly 'uhrou3h reduciion

in fabour and naclline requi-reltcnis, rtaintenance, and depreciation (see

Appeìldi-)r 2 ) . They nere l-i¡ked i;o lancì purchase or buil-ding ac bivi',,ies.

Initial Resourc e l.lrdo',-¡menì:,

Phygi"3lgllg_liglid jtj!_ut",. Resource restrictions used in the

initiaf ¡latri-x for all- ¡todcls riele also adopted fro¡o Jea¡:¡eaurs si;u{r'¡rii;h

a few ¡nodificaiions bo.sed on the as su¡rrption that the period of the fannerst

ï-ve s rihich the moclel nas to depici r1'as fron age 35 lo 55, Jrvailable land

BD"Trif" are presented i¡ J,pp encli-x 2.
o
'Thcs-: caLegories incfudcdr ]ivestock, bùifdinJ tttate riaIs, ecarj-o -

men',; and macTrinery, Io¡ ii;e¡ls not included in the above ãroups the OomDosi;e
Iade¡- of Co¡rmodiíies and Services used by ir¿¡mers r.ras ernployed as a ci-effalor"
Sce App cldix ï.
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an.l ir,lpi:ot.:¡iei.!!s, -j-n ¡; ¡jcì-i.r.,j. r-,rr j.,¿ ir¿Ld_ ùo []rìlt;r.Ly. erroui.jl.ì f..cis .úc rs r:;.r_;_ clcb_í;,
plr-y il:'xr::., .,(.);ì LÌ j.bui-,€ì Lc Lhe iair¡r asseL cÌ¡:.oi::c:r-::iion fLincî, an¿ f j_r.r¿,¡,-: e ¡.:orr_

Sì)-ì.rrr ii_¡r1 :lc,;. :.;,c,1, .y: ..,t .

The Í ¿::"¡'i r,':¡' co.rcl. cri¿.i ¡ oil Ío'.:i' c:'ecj.i L son'css , rfhs:ìfì .ncl.ìì.ìcrc;i

:1., Lc,,rus e.-r, a:i.f ab_l.e .f,o:r i.;hr Èu:,cjt¿ro:.r oî fl<:c.ler-, c¿ijt_l.c arld year.l:ir,3s.
DLìr'¿ r'i.on o:i i-,Ìre -r-¿'en lr¿:.s i'rrr:¡ i;:irrre oi p1Jl'?he,sc ,¿o i:i¡rc or sa:r-e e-i; ü.ie cri_rci

of ll:,e r":-¡_r-. i'he:r.,¡-i-irr a¡.'-i.riir:¡r_-.s,i l;as -i_.:ì.irf p::lc.:;,r.b.

2, l,r:¿:ns ¿:.v-¿.:i i a.ôÌ¡-t l:()i. ÐLl!,cìtr,sr: of hc¡cìs oi b:: e;c c.le:,. ca-.:ilc_,
?llcs. ì.ii',r.L.Lc be .:L:icì- cfi' o;e:¡ iir, ¡sal.;; t,i (,.1 ¡tr,ce:..iti, :iiiL¡::.:,s1" ,i,il . ¡iiLii.e
hel.'d :rs;'i',:il ii:, :ic cLt:r,i_Ly -i.-.,i- l,ht lc¿:n.

3, L¿::tiì r-:i¡i-cì-r¿s,; ..jr.tCi L. Cucì: _l_oa¡rs i¡r,r:,:.c .¡:::i:¿t:./¿b.r._r: over:., 3C
yeal'e; :ti, ó. ji r:,.,t"cr,ri,;,

lf. ¡{a cit.ir r.:l.t¡ ¿i1!aì ì)rìj !--(ìi-nl l!.r¡ì:s. .li::¡," iri.l.r. ¡lecì::,-r:;: ,cc,¡-l¡ 
.l.o:r"¡rs

Ì'rìì);if :lr-1,.i ¿ll .ili-r:e ]).:ir?í.i ar:r{., ovi:- :;:i_:.:i: l, ¡r'la:.::r, Oil fii;r c oiìlj Ll,.c Li rril c,: bi.t i.ì.c].:ì. o -;



jriill,.r':rï:li!:::ti, (:(ì::i,:, :i: :- r:,:L:l i... :;t-t::. c(:,:r -.j or,, Lic::,:t.ti:.1.:.¿ì, C,, ,,,r,..¡ i,,.,"r, 
"],liì

i.¡¡o.-t,ìti. ;_ì; o.i Ll,:, Þitr_:..irÌ! j¡,i: r.;:i,.i.1,_: cc,u-i; tr:, L¿.,¡ i:¡:.:r:d, :Lìi¡t Í¡;¡.,,i¡,,1, Ìlad ic¡
:îi.t.iar-,¡;e, ltì( r.iìÌl::i.Ì,-ì.1ì,i ¿rt:ic,Liiri, i r,,,:.i hls o,;:t _iu:rr1..,.

0'cr..: ¿ ,t¿¡r ,rtLs -Litll.¡:' r;u i; Lll: .r,r,oiii::l nådJ tr. ¡tt,r:r.,,isiì_o' fc,¡, t.c-.

tr'!.:r':iir:j i'¡' ¿.i; z:,n ¿'.irc¡, r¡ri ¿,.i;e,i ¡¿.i;e , ,L Lcn..¿,.cirr' .Lcr¿rn c:our-cr on_ri, I,e r(: i,ir:Írcì

-iu. i, Ír¡r {.[iri¿i-]- ari:trtrl. ;,¡.1,i¡11;1i.:r;. .-..--l_-,..1 ,. ¿ ,..ì_o:¡ l;rj:icìt Ì,:).s oi.i.¡;i.t.ral-l_y g::.a;t.led_

-{ or: aii r:i;;hl-..¡'r:r'pr:r-i.c,,_l cro.ri.ici ¡ci ìre i-oiireC i. -l ¡si¡r Lher,.-r t:i¿}rr, ;""r.,.,,,. 
ÌO

iiaj¿ili.:l:,trr c-¡c,Jj.,; ¿:r¡._:i..iaÌ¡-.1_,t,;,,¿.rs ce.-l.cri-1.¡::.ir:¿Ì.::: i].ie Li¿i_qi_s c,f: Ig (,Li,

.levt:.ls-..Lut ..r:s ri:i'1.¿:. i.r-.¡l io lci¡c,_1.s, i;ii 'i.ch i;<;u.l_ri;¡;:c¡,,i_cic tlis s,elne purchi:s_r_rr1

potr:t iil irll. rìi.7i,Ì.t ,'oiì1,. ilhus, icl, cit::ti.:llc, .'l.¿nC Ì:,u.r.i:h a:;,: -io"lrr5 il: iî)_¡!J
'ttcit'c l-j:liìi Lcr.l. i;c iiiiL,OCO :;ì:j l.c. j_l.t .i.96ll :rr¿:_.l:ìla-run ort:Ci i; -lc¡ l¿:¡.r.-l :ras $ilOrOû0.
Ilor';c-,.cr., ¿'., t -L,)L; Lo:.n i¡oir_i..ci l:,r.i,c :-1..1,¡r¡,¡ed thl fa¡.r¡er. tri liu..;i ;hc s¿iìLc :.{ir..€â¡ie

¿s¡ llt:-i, crí 1!írl . !li:¡. s:l¡ie i¡ r,¡r-i:: oil fo:::rs ;ior. l:ir,.:.::,Loclç, macìr:i'si.y _ l:,.c1

bu:rJ-,'ì:i-n3:; .

.t'-='i;tìnc l;i o- rlr L.ir, ir ì..,
'.: ,,: ..:.:-'.:,--,', L _1

Th': lrrodu: Lio:'i a.¡:Ni'¿it:res o¡ ,f aiÌ i:n Lcr-u:":j- ses r¡ei:e: serec-Le cl- Íi,o¡i,
Jcirnneau ts r;t,ucy (2E). L)Í 'úììe 

'any ¿i.J.¿i-,1.:1å.-tio' r,s d....i, e .i_oìocd by Jeenrl:eü onl_y
lep;::r;i'n i:i Lr:Lïi-i. Lìlìrìs Lr.ìÌ1i) cri:.rs c.,. Ío:. this s buciy s:.r:rcc r,ì¡ c, ob;icci, oÍ .r,Ìre



'p: i:js::,1 l-, Ì.;û,1.:: 1,r¿.::r :ìùi ïc (.iÊj,:.;j-.1-!1ì_ì ¿::t or,)i..ìtìrlì¡l coj,l_oiì:i,.i,:i o:l ''_rr, .,:...,."i.,,r1. ,,nijlii_
Ð:c-'L:-r:,:; crr i: oî ;Ì:., i.,:, ¿:: I ..:-l: a,i t:.r:t:.:;l oí :¡,r.?¡:..:.rc:l-l ¡.llss:i.bj,J.i i:i-ii.,t j:ui :..¡r.-l,it:,ì ;.J
r:l;s(r¡¡¡¡: :r.i.ìd. ci:)¡rll.r:Ì,(, Ltrr. ;rc:.;l-,h o,,, :; ,:r:;r i.,.ir c.,j, :.,ì_: itrs Íacirn_ i.ii.:ri.í_c:ii p:.o -

alr-i3 i,i3¡ r)arsrJ:iii.-l-i. i,:.:s Ì;ir.l,:r:::r_,ii_1¡¡; Lc oul¡-irÌc :!.:¡:il_tu:-:itc er s; iii.;ìt <ii,fí r:r.::¡_¡..,

decisi.on L.¡.:,i,el.t.ìs, lflllr-r.,-i. .ilo":, ,ìü¿rirl_l ,.', ¿-L,Lìx)uã]t Je ¿i.ljir:.¿,iìl a,ì-.l,o,r:i.ì(i ¿:, cli.i.c¿:
å-r'|lor13 a mìri:L)'- ì' 3i' ¡ai:L.rr:: :.n iiir:. ca üi.¡-¡: ectiv;iLi-cs. hr:r.e o,r.,_r;rr onc ,:¿lii.o'
u.:.s; :tt¡-ie: er",:., j_ La_j.-l_:_. .ío i,,11ç 61r¡¡1,¿i,ot. ,f,ot ¿tl.\,r gi,1.cit c¡L r.,g:,.,¡,1:.:i.st: .

iiail co r:,ego:::ì írs of ¡c,",.i ¡.+ l,l.yj..i:iesr :::cli; r;Ìrici-r 1,i:r{,. :i,ât=llti-:lr cí)L,-ì.r1.

clioose j-:r f oi.rrull:L:.ir3 Ìris ;c.rcciu.c iic-,ü i:1::us ¡i.c s ch r ¡¡¡al:-c:lì.,1.,,, ii.-liustt,a i:, ci.
i:e,-l-,1*.

ll.Ls 
,:'!-.i-1 bc

c¿.prc:l i;j¡ :i;t _i'i::::i. ù ;rtrÌ
r'¡.¿.:.t.l.c,rcj- -i; o: i Clra.¡ i,e r,

Ìtr_.1,. t." ac -rr:.1 r:,¿¡;¡.,sli;
li.-:ix, i..r .,r-r si:¡.trì oi. i.ri,ir:i.,¡:.1
r.'r {,I.t.- ìl:.,jì .r_ou.: ) i,Í.1..
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-1.1..:

z: "':-at ci ¿r\¡a.:j.l-:,-1"-1'r :jrs.1 :: i-,:j, i rrr.r ¡,.,ij1r..r i;s :ir rìra,.p.Lrj| i,_i i. j.¡¡:i.i.r:¡_.ic iir::i,. :,:ì_ir::c

'¿e¡rolciÌ Lo sìrr,.cj.¿-r.j-:¿c :i.:-L Lir.cr,;i;octi ¡:,rocì.r_r::ì:licr,. !rirj i:j r3rì-i;i t.ì:ì oüi; rlrù.o -l_ð.',:is

r;h:ì-ch r',h:y co:,rl.d la)-; ¡r-oii. i.:-::r-l;r, cnr _i.vabl:, i-.i r,t:,¡- þ¿¡.,¡ be ¡.¡r itscfuf ic :.,1_-l.o:r

.i;ire¡rl t,o sc-i..1 ::i:cç,s; l¡¡:'Lcr ¿;:-,Li -,-riiJl.ci.r,;,Ì-j.c--o:i.di-i;;,, îitj.¡ il¿s itar,,j aì.oìj (, ,,jin.t ij
:Lil rìrê'i'Ìl¿;v:ì 1ccÍ- 'r,'u a {i,::i.:Líìs oíi coi'Ìç iir::rr !Íi¡s i.:-,1:ì i;u;iii.r3 :ìrrcr se.L_r.i_r.rí :LciÍvi-Li.es
.fl'otr¡ -.,'¡.;a-i i.o..,,'r.at--.soti::iLh:il:... r;i_r;ì.olr scc¡¡tsd r-::..:r,ce.-r,:is t,j.c cl:;.tsicìc)r:i rji tJlc _l.or.

e-le¡ii,icj-b'¡ cÍj srïJp.r-)- orJî cù1ilv:irr-r ¡) -L:inci rn nos.ir .t,¿rr1:lin;:i ¿iì.i::.1ì.r. rnr.;i;r::.c,. 
'..:fair:lc¡ o¡-rtr irì reni ¡r.rri; l_¿ittì Óit "..1 :. tl..rLt¿-r, ì:as:ls j.,l i¡e coi"t.j-cl ïìû l, cu.ì-.r:i:¡e,i, r.. j.i,

ir-ì-¡trs r,.l-Í' ,

¡¿l¿nsic¡i r:f' piocì,.:Lc lro:r ,,¡:;s nc-: :û\r..:il1i:ci :i Ìì i,¡re tnoilc:L lrr¡ c;(p.Ll.cii,

3d,iu-< L¡ìillL; cc.'¡:-iÍ'-'ig-'ieLLl,...,. -l-u .LÌ.i;:r 
c¿'-sar alii s t,i.rr,. iJa:.t::.:.c-L-i,.)t ¿icia,d. ¿is ¿ì d:1,.'i:ra.:i.

c'¡li r''rlj.u:iio;i oj' '¡o.Ltllte or:'rl'odìr-c¡-r'-ûr1, a¡rl ì.¡vr:: t,raa:r-l i co¡;.r,s .,¡cl:, na.i¡ ce.,,_r:.cj..i:.

on e:r,.,--Ln s; ior oÍ aci'.j-.¡j_t j_c s . ij'o:Íjltu]âi-, j.ol^L oi, plt-ì cs rìl.t).rc1,,:r.t;:ioils., ccupì.l:cì

r:j.Lh ccir¡; L¡'¿ini-,s cl:iLr lreLeci by -Lrc1Ði.rirl.t¡r ¿ln,:l ai.:ìi.ì.ebj_-t.i_ l¡. cí c:,r:di- t, ìl¿t(i.,-,ìliì

Sall:f gff .,¡ L. Ï:í a.l e nil err¡ ltir. Ctt r :,,-s by lA.,:,:.i¡,+r ¿:r t-.r: L:litri. s; i_, aitCì -ì Cr.ks Í,c:¡.

3e1ic i'¡.r1.-l-1,/ f a;,:l;.r.¿rh-i ¡: l.lâir.L:rl i:, c :i:ili_ ì.,i .ns (r,:: irrçi!_r_:cÌ ì:;¡ lrie i;rof :i.b o,.i!) ír.J.il:ì.1:r- orr i )
il-"":cn'lc i:s l:'-'',:ic:L:'.-r-."'-¡,:':,':j-',1 io ¡::c¿:nci câpaci !:,. j..aÐj'..Lfy iJ¡rì4 b.is f c:.,¿r.:¿r_:-L:.

i.td.i.r::ii,e i.-t :rr-.:i i.'i,:L cl_... . iJf:c.., ,:¿.,.;2..¡!.r,;! ir:,.s b:.,r:n i_nci,c..¿,,scrÌ ihr:u:;i.r, i., .c::co:''es

cì,:i-í'jli.:u.1.1 to cl .Ls:j.nr'¡r s,',. (:, r,.:ri ì ¡ll í,i:.t e...1_,(,.c.1¡j i.,ior!-c h:i.,;;, rto i,, ¡r-_.,¡ ¡¡¿¡_i,r,.,¡1.fil
gll:i-,1.t'.i.n.: s s¡r.:x-ri)i b!, ;ro-t.ri c,a;i_l;f .:.¡:,,_-i,ì..c.ri h i,ìr:: -ì_¿¡ri cr! r.ti-rj_c4. .;1.1.:;¿ siì¿üj, r,Ì.!aì

ì ji¿. c i)li ìl (.,Ìl:)¡ t,ìd a:irii'ì;-.r¡l! us.,i¿ 1.t ,, tì.::p¡.:,o:,r1,: i,r : r:i.,li.:.¿ ne l,lìjs ¡¡u{;h :ia,s.L.:: i: i;ìtan
in ¡.,cir-i¿ri :c .:lìil:: l.i_o:t -i¡: t_:::,.



i._i.t ll;l.i ¡;i)ij.il.S,- -.li.ii:;l!ï_i.ijii.r.L Pt:r.ti,1ì.tiÍ! i :iiiriil._,r]it

.r'?: r:. i.::ti:l;rll_r:f.or:r:ì r.r:, .¿ìiis to¡l:i.i)t:.: ú:i üníj
¡l ll).i :-,1â1:l:' il.Jr or" ?,i..,t1.!::.i-r ,j.. ...r..-,"..rj -^. .-..- .,..7r. lli: l:,linliiâ L,i c;,1_ D¡oliiaûÌìLltl:ì

s i.Ltrj;l ii¿:, ; -j 1-,:j51ì L¡r,.

(a) l,r ar: ¿.1¿i.i;,,si., c.i

--l ?
.t,e ¿; lí..ìa,_,i''lJ !-i. -ì -.;-ì:I' .-,.i... :r.-

;ïI lìr ¡ ¡,:.ì:,....-ì-..-'

ii

= l;t.J...1.ì-r:, r .i,.1..:.;.:l ;. .1i..,:i.;¿ - .,..1r jzr. - .U...1:.:j2..
.rli!.1:::;:2r, +,..coLìutl.i.?>.j,j.il.,a,,r,..,r,0a,,.-,':' 

"'--'t!'

.t

': .f')í).r1 j.i\l')/ì , ..i-.t0í:. 12 . .¡.¿,,-:ì,.t,..,i,

*, Ci-ìûÍ;íjjOit ¡ -r. 1.j .- . 0oL)r.)i_rrr jó:t i.,i.J o .i::att¡ j,rt,::
-:- , (.,rj(-rl;-:lr¿, _ .\ ,

) ll

,:i l.t;t,..,.:-,1; ¡,j .,::,.,::Ll:;¡ = .trì ì



$ì jìJj fìci' i-"'r r:';c i'or'':j ér r'..i Í ì.:J'r'/).r'i: ij ciÌr':i¿-L i.r¡:1r¡.;,,.ì.()i;i, i.,j í: r,ì,.:-ria.:r"r,. ,.",- ,,"Ï-1,,''
of Lìr.; I'e.:.:ri ;ii_r.::r, (1,) io jr¡11ì¡,.r.r.;-o.- 

o.L.irr¡r ;n:.; ù.., jt,iL3 .ì.ìi¡i::¡r)l-.n,t;.Ll ot-. í¡t:
fj-:l: r:ircr ¡::¡ rìi_r-;::t i;,. ¡¡ D:l¿rrnitì:ì l¡:;,-ic,:i;;. :j:tl:,1,.Ì.,ì i.,, :,iii,t,íjr,Lu:, :.:j.oÌl oj, ilit: ¡ì.1 í.:¡,^'
'):1 ilì ii'. 1 ::ii:c',.' otl ,. | ¡.; rr,1ì. .t .i,r- : r ì1, i,.,r ,l:" orLd._;,.. hi....i;1_ ,.,^ -u:.o:lì,.arï.i. r_

se'1'ì)-i c-'[j (:ir' i;r'r:i-:; ca:je rroiki.l's), ;.rrcì -ì,,:r,.e] 0Í, l-i.vir.r¡; r:' .r:i.':ìi;';i 1jÊ ciìoacii-,J.
a;:ri']. c:-,¡;ì- L:-r.1. e.ccttrrnl,r ui-i.ir¡, ¿¡n l, ¿,¡.i.¡rj.s¡: t¡:ì.x ;.rttrÌ, irJ..i;i-tti:,1,-,::, 1;r, l:vr,,-l s ol,, iii_sr_

¡.:cseìtl,r :itr:rc:lle, cou-ì_cj_ l¡,o;¡ j.rl-; a usi:_ilr-l- <.1¡¡no:r¡,, t:r¿i-l;j_1... t.col ,,.,ot:,tïì;::-rs:r_o;r¡
llor.l¡:,.s :i-n ti.lr:i:r. et,.Li:rr.c-..s .t,o r¿.ts: 1er¡r_Ls oí ¡::r:ocìiruirvi.i¡, ol: ir.cijrt¡i.¡j.¡.i:-,f
Í ar:r¡: and c:'ca.Lo cot;:]rct.iti*c li_¡,;ll. caÐÂb.-.1.(r oí Ìir]ovi.(ìiti.3,:iieil,r:t;rlt¿.Jr-:¡:sr r¿iLìr
s¡. accr;l L¿r.'irl.-: ¡¿li,¡: of i):r.rí:j_.1 iî -l cìî, c.i-i n;i-;r.5 ltrhi:,ii:;_. ïh:.: ior:hn.i-qr.rr. .i]:r;c l_i.:;ì
h+rt co"t-lcì a_i_so :,elvt, 1,!-, pr.cvj-dlt l,.l:i?1,-1r âtcl]r,-is e c i;:,rllt.i_b ¡: ¡: of r.r_:;ti.o:rl1_ s;u;t pl;._
l'i'sìr:)iiJ i :ì.1 ¡rc,;-:- r, t,r.,1?.,íiÌiii:!.ve i,:,T.,rs trr,i,J c:)3:ì,)rr ¿r..rl. e nulr,l,. :, oj. r,i.. .i;:i-
¡rr{ûs::ierri.s irit3:....s iìsoì i_n CÌrapt,:1, !/ l.lr: t s i,;3¡, ,,r,o oi.¡_i t:i.i. :ì_ni,o .;h. 

ritod-e.1. i cs.t.:t:i::,1,-!_;r,,
'Lirc:'se r'el ¡r'1,Írrg .lr') ,ra;,i:rbi.l_i. i:y o;i. ì n¡u i; _ orii¡,.,ut cc¡:f:îicittr;s, a.L L:i 1,il¡ir,_.s t¿
tec.ll:j_c¿rl. inirc'¡at:ion aiul jl.oi¡i:r.l.L¿t,:Lcii cf È¡,ice *l¿clli,:Lo;ls. )

Cons Lr.¿j.i.¡i-,s oj i,jr.trìc. coì¡fiu.irinj ser..v j.c":i antl ..,.e.oor. L -ir:.3 sÌJâcr_ t,!Ì*
qttj-l:'ecÌ Lh:.L lhi.s eiraiy.si.s ccrt.r::e :its€rif bo a li_:nj,i,ij)C n,.rjjtt)et, of r¡¿¡1.,¿ìr-Les
lelaf .i¡13 io fa¡.tir ri,,;.,¡.:lo¡t:t,ii: I an,:i io i_nc o::¡: o:r.¿ti-,:i_e¿t\ ol r.:itì.y a i.,u o¡-, i;he
i-:irl¡t:.1i.cr;; rìu:iiír:rs:iiJ :i'' i,jì, ¡-.1r.,, ,::1, l¡, -i.. ,L,he l¡*r.i r¡ iL I,r:la.L:s _i,r-r r:-í.j,ec.r;s o,i.
¿ i l.::ii,urlr-.. to¡y::.ir.: ir.s.r (,j. :rt:.rC:.Ll; e.li,hou¡h llle c..s-r:c,i.:e.ricss oí liinr.b.i_n.¡ hi-i.ecl
i-:iiroL*' ar.{r rcduc irr¡1 clr'ìt::::¡a i; i on .l-" :., ¡ur i-.si.i. i'-r -i.:: :.c. . i" -.;Li:.r.1, USc å1..a: 

"!_-r_:., 
o

r¡:¿:iii ,ir:d,

.l:'i.r',-: Lr:rn.i;ir.-.'i-.,tr.1.d.i!ì.Lcjriì:a.i-, ¡tr,.:¡ìcJ.s i:jûï(ì üi:si¡!-ì i¡i:.i.r:i.: i¿r¡r bi.
cl.e:;sifj-:-d, ¿:tíj r.e;1.i. cíi:..!riiLi r, ¡,: o:i. -Lh:.¡r,_: b¿rs:ì.c ¿ i.i;.i.t*clss to cr.,:ri.r.i;:



¿', , l:it: :rl r r..s-i-o,t L.¿ .:1¡.-.::: ¡, -ìilii

1.. ri'r,.r,.ì-c;'.!r,,-., .l.ir,¡.i.1.::i ìij.¡ iC l.e.l,lr,..:.
? , aÌllì:: ll,'...1r. t::ir-i_ïii --. aj: hi__-:d I,:-o¡,rr-

b. ':,oil1 a,'Lr t::r,.-r:i,,,t i.., .:r.,,rci:i i
,l-, taj l..h _ii i,-.2':1ú: cc¡:ìlj.ì:!il ü_!.o¡1 ¡r¿r_ìj-:,s
t, It:l i,jl -l_o..rat ill3n i.ìi,€ tt,:,ì. -j {, carn aì.ì1,.r:_. L j_ .)n

c. Lr_,iti, Lr,¡i i,.s. oi ot.,í.(Ì:ì ,ú

.à1-l- [ az:¡l ¡t,-ri;ìe ls l¡t::rit )-n 1_)Ii.i ú¡ilo,...iÌíì Ì¡ibh ih6l saile pir¡r5_,i:;;l. ¡¿_
sou:¡1r{:-^ (as clr.sc¡.:i¡r.-li ::.Lrli, e artci in ll¡r¡,lnri:ì.x íi ), Li:,: srèr-ïitc -Í,a¡ï.ì_:l.Ì/ .Ì(,¡ita*
¡;i-i;icn ¿;.urì i;i.trb ?.i.t_ cFi,;,..ì.1 o_7.:, ai rÌ_rs :;gc t_,Í _ì5, ?h.:;, ¿¡1 iace,ct j ¡-ìo¡,ir:i.i::,.-1.

,ol'o..ìuci,tr- o:'t fultc+;:i-c-.:::.. c:ri,erit¡isc.po.ss:ibiì-i.i;:i:s, pt,:i.(je :-),_ijli,l-..ili.,!,j-cr!,..eÌìiì

:¡rl:::ïi¡r j:r.-i:¡:.r'.-- l, c¡n¡jiiionl:, Îjl. onLy :ìj.{ -1.:04 Ljl5,L {,hc ¡s5¿l_.¡- e.!' i:ir:ri.,: srj.:rrlì.u11ì

-f-¿¡:,ì o.r')1,:.¿.rj,rr,; lic.r:i.s:ì_i)1:s oo.ù.1.,1 (l:iÍ,fF:. cir:ri.n.1¡ or :ìi 1;Ìlrj É,t:i(i ci, th+ ¡:::,.;.:J
lioir-Líì jlf' NÌr:''r, Lhr:j.:r: ¡i,L:iLrr¡jrs t() cl:c.;j..,,J ir:l.r.ec, -L¿_:bo,J.r, or: .JOi:rs jjr;r-, j..,1 :1,-j. f,r_,¡irn"

tl'ilr i)i.ii:l-o clifÍr:t Lltio:íj i.t: :Lbi-.j- i;ucl t::; Érl,e íl.i-scrsse.j ,ÐÈ.lo;r,

..ì,:....,;,.,,,1.i.1.j.:.,.:1.:,i.'..:r_:.:.:-,::.._..j,j,r¡!..;1-.; ¡1. i ..;..:ì._r:iil9-,llì, 
_:,ir:,.1 r,:.,;...¡ ,,..._.;..r -.

l¡r.'i,sd ¿ln o,Lì -r:t.':ì.'u o-ì: 'r..;hc :¡l; a 1tl.oíii; ¡rlar: ì;:t:iz:_r in -r,i:s ,¿.:::ì;,cocit ¡:i:_.:;..-..a.7:i)i::ti

:i'ot' i,ho .r'aci; ir!1¿,.; ili ¡cì,_lj-.ij.on io Ìri.¡ c.,ri_t a:id l:ij.:ì Í,i,.r;iiì__,, r ¡. .1.¿:.ì.¡i,¡.r. iiî r,,r:,rl-:Ì

I:'-r'¡; 
"¡cr'l;r,.i: 

:r:!f)' in ¡¡ ¡ü;llbr:? É,qu¿ll_ to l.,he a:äou:rb oí :1.:r.borì:,: i;,:r l:i;,is:,ii il¡,r
¿rlrÌe'r,r-¡ cj,-voi;t,, io illi., :i,r:.,,, li: r,¡aii in.i l-1., rL:: Lo ì-r.ti li_?iJ ¿;i_.i_ ¡;:L.r,tii Ì, e!-¿..i .t_?,b_l_:

lo h-:i:¡ -",1.:i;c:.t_ra_l.t;., ,l,c ¿lt,:, -!.:i:u:i. i, ti:eÌ; fa:rrn piaui.; 'Jl:c¡',(,,1 il ¡-;3_.s:ì_ì:..i., jr the
S¡rl;. ì,j,. - lr:,-- C, j-.|.:II.-: ,.,-:,: ...:ì.:..r-i.r. ,.r,. ¡,rï:r,ì.1. (.jOrj.t:):-,1j-:t.j Ltr .1,. ::r¡t,:,i-,,.r
poir:u--l-i.,i:a.:l ir -i:irc.ir.-,¿-:, l: 0ì- l:.it rl- j r:harr.j.,:r:.,).

Íl-'-,..Ì_:lj-:l!,,t:..ì|!i,!,1...t.,,..;...;:,,.,:.......:.,tl,i_-.,.,.-._:ji1i,;.cÌ.1_rri,19u.,1. i,ì-ir.j.íì:i i;ìr,:,

cnlcuìaLion c,r- li:,: l:0 el:t.,-::ì- ¡::.c,ci,,i:1,:.ot_r .: r:,ns e:1._Ì ;tL,:;i:i13 i:: :,i:. :;arr:r:h

.f tir,.- .lri'c.:--ì.-'i ;ir:;i.i.:r¡i z. r:,:' r s i:ir;' it, .rÐì:ji:il-:,:i ,;h.:.i v.ei,y e,a:.irr. i' i.,;;_; LÌ1,¡i-ic,.r..
neiril ljr.o.ìì;..1i:ì r-)jt 1n,:ì ilroìi.iÌì r;:i,e L,,:.i,-,:l Li¡:li-!:r_i ij'¡ a Eito:.1,:r:ìa oí:l-..1.,r_rlit, j-r,

cc'i;t;i¡t Ja:ìso!li, ?li:-,; scco¡:.¡ì. ;l:o:ì,:-l- i;r.,.: .ùhir;ai.rr.e !ritiùl:.,r.,ai i.:l ¡:¡.,,i::.¡ I.i.





._ .1ir,,,, .o;. .i¡;t.,.,:1::. :..-.:i-i.1, _..¿-.f_:;,'_ lc.i:rI .1.. ;.ì.¡ ,.:.-.._ -..-::.1_.¡..

: tr¡.¡.r',,i.oiis c.s;¡:;: c¡í cr':lì:ij,. o¡iÖ lihc i:st:l_i-ze¡; -.ìr:

.r-rr:-1. iii. L:rc:-ir; i.,rL';, r....cc-¡tri,:r,.; ii: ::.i-sl;; i-;:¡:.i. ¡t,l_ 1n



.it.t.
:l.o oi :; t; .ì-i.'.s i-,

l; :¡. f ¿:ì-t:' ¿:¡'rt-'l;t l-,

:J.-¡OJ' y{tit.i:S, li



iil¡.:r.Lihl 
":-i-.,-

r' rj.r;lÌ.r-.ij' j a)r:' l'r.il,; ,:ì.,jij ri.iil... P. i.j.ì,r. ij.: 'tl.-Ì r)j.i¡ilj

Tiiiì ì;tcr'lii,i:ì.:,r hyoc ì,hr.::is i{c..r.::i,i1:i.ìì11 i!]:i-s aì:iJ;¡.:i.s l;.as -Lii¿:.1 Cií: -

el:ôÌ.tca::r i.:r '¡:,Ìi.::':i.oi.'lli. 
;:l'.1.,1, "..i¡,:r 

,:,i:iì ::r:i.¡.:í.'..:'t ì1,:iis :tii,ri!: i¿,-::.i:i (:.r::¡a.l:,':;,:l:rc,

i:c-¡'e: flcE;cì ,,ii-i.h iiic:¡ tì.c;,.-L ccirJ:r-L:icti:¡¡ t:o-j.i_d. ::r,::l'Êc ¡. ;.1.-1o..;¿:.Liotr o.l ¡,:,:sir.iit¡c:r;,

åÌs :ìì.tf -Lr.r (:ilc..:iÌ Ì:;' ¡:t; : ¡: "p,r:i ::: .-roìlt\irì,r. i::. o¡i, ¿,-ì1r..ì ¿.s €r dj.r:r'; :l.csll-I i; .tiÒtrlj :,:ltî

a-iÍ¿cL ¡':.;Lr oÍ' 3::oriih oí Llrl :i:i-:.;l: o\¡"1' l,:ir:ie ¡!ìd i;i)€i ei-1.,¿i_r,ri...;g lc,.,el o:'j

c¿rcj.-L¿r'l- ¡ì c rjLr-rix i:l¡. ú:i- ojì , -[n l,ì,e p::'oc r:s-s, i-c.;r, -ir; oÍ' :Lir.coiìtc, cor']::-rlrL.rl i,j.ùlJ ¿Ìr1!i

sai¡-i.1Ì;, i¡or1l íj. åj so ìJi.; j-r;ì-i.ur:,uce d. ( Âs cleoi.si.o:,.1; otr i_ni.r: i;:;ie1L :,ì-!ci ani.-ï,-

¡:lj,sc dov r: li o-:ll::r1. i e]]e:irìlt-l,irîì:rn'r,c.l-, piiy..:ic r.i j-.r:.r,.iuc Uj.oI c¿..lr.c:i.ij: cll:L:i¿;i:s:;

:*tr.r:r¡ o¡tei'it irr:¡s r.l isi,:'j.ì;-Lilj.o;t o:1 c:ii:ac:i-i;;r b:'ctr r::r .r.1.,ì.' i.:'O,ìì)cil]- .j.:.:- ..1.s:

¿Lari i,lros:r JÐ,:cii,'i-,: io -ii''¿:,!.'j::; þt.'(ì:1..i -j 
.:L -..-- :.c,rlcl ;l_eo ch¿lri.:J, ) -;li:i_-t I :':.o::,

(riíj,cll Ìì:raìLÌ.j,:j:a e a'-. j.. s i-,..r,.t jra.; l--rt.: ri_.;.:li::¡r cì 'o;, o 
""r,t""toLr.íj 

a.tr; rri' .jhc,j.c..

sa',"isÌy-in; ;;¡¿r-;¡:i¡iz,;ii.:¡1 cor-rdii:ì.o:is.. thc sequl;ircc es ¿j. i.lho--ì-(.: r:i,t.l. l-rc ¿ -L:::cl-

io 1rì,;.-j-r'¡ì7.i;i.r.n cií i,ì c c;ri.:-:rr i-;'ir.: ì.i-1 'tro:l i:s ó\ cl, i,h:. i,.i.:,.1:ri.:r, lr¡:.i-;.,,:

e¡.,en :1¡.ri: i-,ire -'r-nri h.ìcì-u.:.,, 3r,r:irì,:cì'oy tliÊ Ð:r.,f .= :r."",, ,.r""rt"., ."* lr;r:"rr;"
.rons-i:,,i ¿.i,ni,sr " l'ltr .l:i li'er.+nL cr_rr..:; l;iEi.nLs, ca,-rsin,¡ ri-i.í:r1c¡.t¡iì:. ¡¡oC.-,ic,;i_on

cìr:eí¡il¡r¡ '.rc' ìrc ',,elr':n r:hcij.,11ì ,lr:: ci1l;rii,l ). --co.d '"o d.ii..ii.;l:r b :.r¿:L,rÊíj c.Í: !ltc

i-r;: c,r'ai..r: s t ¡:¡:ar:riìr:rTr:, Íl-:.:t,: i:.crt: :r't. i,lr:.: :ld o:l -;Ì-t:: ;tt:l:ioiì.

!lìi,, i. r:, 1-_¡.r.,:ì '':': :.rt !,:ì.r-ri: ¡ t¡.,_l L ai,r"..lj,::: -"hr: eíî:cts c:i i n ¡.ìiv:ì_¡ìri:,.r

¿-i, f,.i lürÌ,-: :t:: .:i:::):. -::t:::.i:l- .i -j i-.ì::ì, a:; .h: j::'-.r:¡-,.¡ci.:_l_:: ;:,si.:clj o1 t,ì-^,.:io_L-Loi¡,i.¡l::

als,::Jt,ir i.'.i ír e.'it:ì. ì-,1i il::;..,:t i:l.i l::

¿i. l.,at-],':.l:-l.:l-t!i-:::i,:ll¡.'t ¿li-tiì j. a-_:¡o',r.',: aj J Llgcj
b, il.;¡;';:,: -ì-:::::f s:
(j, íj.' o:.1i:r .-r-i coii:,:il;:¡;.i,:ior;
,.i. iLr.r:¡-1ra.'¡' rc i:iL"rt:.] ,:'. i:Lc¡ ¿ì: ,y..,.::l.i ..i:: ra.-i- -¡t ioL::.1. , ¿1.1_ì_ì.j i:,.. ,:Ì.:.,i !. i,¡_Ì

.1.si,,:i-.i, rrtl, iia.:.';r't. :i,ti i,:i'í r;ci,s a,.i ri:i-:..i i:.t.nìì ì; ,.::..,:; ,.:._l l¡..¡ l¡



On :r. r:r:i rìt iIì.1.:ì.i;l.i: ;:);
c:: ¡:¡:¡:ii, i)..

jrt ii.:c i,r;:,:i, âraÌ t?"b1.:ìs l.:ì_L:;_clì j,r.l_-lci.., [:]t..ìl ;:.-jj.a:1.:)t.lail ì-J .lìì:..-,ì.i .i..o

:ì.ld:ii,j-iìit.iìl iloi: i,c ¡,lr::j,. :i:i.l_.1 ¡:: iìt lt...i Lririt: rj1î:,:1. -t :¡ (i.c,, :irl:ìol Ì, ÌrÌo.Ì:,,. 2J

e i3, i ,.;iìui,c

ltrorirr-l- -l---reÍ¡:rsì lo t,hâ rri;.-:¡,¡;¡.¡,,,0.,,,t.,,,ar,.r,,1,,r-,-j:h 
l.j.m.i.b¡..c,. Ìtii_.r:i iaì:¡¡r,;¡r.rrlc.1. 2--i,cr L?l-. ':l;:i,.:í:i.l r:r;ü i:lj,z:,.-rr el;:¡:Ìc,;iri1¡1 rin-i i.:l j_,c.r d ¡¡.".j, ioùà¡r,",lrtoda:-l- .j. -;.1: ¡i:it-io¡-;..{.-rI.-l: ::il:;t,¡rìt3 ,r"aa:"o,., cc;rsu:;¡-;i;,io.t;

Ìrocl";-L l¡--;ìie-rìorr-ìri):ilr(r:r.;r-,.lirà pr'.".ãr:i s:d- ie,-ì¡.crt, a:cn!ìì.1i¡:r) L-i.o:l c:. :i¡;:;:cr
rncC:J. ;i--i-,li.: usc:- o:i _r.i:rl:l L:¡ì cleiÌil, l,:i:i c:,;r:i::j.t.t: a::,,ri,,j.c, c:i. ¿;r-, ri,osiclr.- -',ilir'.i Le i;l,e in c.c'o., ¡,t::1';c;,,..: ,,¡sci.::.

'li,¡e-f:, 
c atitìJ..,r. ¡i- ¡- onsi å.1,e t,1::at.e iiaLi¡a.an J.tl,oüls, ¿s ou¡o¡¡ld .Lo i.n_

tii-,,i.cìLia_l-l¡, ,r., a:i':; i-i)tc :: i;i.l-i ì.:.: lili,,arc ùo r¡i:,;.o:,ib 
l;r¿::: i_i..1:i r; :;:i ; (llodll:.. i. ::,.¡t.?),

r¡iio:rì -t¡o-r.':i or.ì:,::.;:' (r;toii.i:i,.; J .lrrd l¡), ¿r,tjd ,,o lhe [.Jai.i.iiûi-iF.r hcr¡oii:7,fl (ieoir::.f_ j).

l, ::':rzil O'-,,.n.ì =:1.:ì_:.:l ,,::..t .l::.1t,.:. 1.. ì.st

:L'¿:.1:rfc: rlri iDli:r-c a-:.:: s, -L;,; l,is; c..:l _.,;,¡::,,::,..1_ t);a caì .r c.r,j-r,. .: capi_r;;j_J;7 t-i:

:;: r'r'rc;c'l ¡ri:;-r's o-f iirc p-ì.:.n 'J:.,¡i-oaì. l.ì1€i na)rllro!.j,o ¡cr:-s di¡i no L aariìrì.d .i.3.r,rc

ìr'o1cì:irr:';l-' r¡h:i-lt, i;ìre: p.r.'of:i- i- ,;l:r.:.i-Iii z;r:rs r:;r:¡:¡cì.i-,c 1;.:c:;: .t.ir.-,:i.;i. a::--:i;ii-Li_..:- 2_26

¿rc.rjs i,o a.bou_.l c9i)i) :ì.cl,e_1 c.î .:rr;;.r::.J ],alrì 1,,:L-Lìr:Lil _iÌl ¡,: jj:.¡s L fiv.r years. fitr,
c¿rut'icì]sr bo::'r: c':¡r.:r" .o's:isj-: n'.'r.-. .r]i,.nrrrd â.(i;'J-?-.i. ur^Li-L rre reacb:cì abcu,.i,

7!ü c,i..-,1. :,ì ¿ic,.c.i :ì.ir .,9:-,_.

15:)
:i..1 ¿ìr ¡ c:r:--:r.r :t::r-r i;
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'!rcli'ìli: iitil:lilï -í,rt¡r:ììtt íja\la) a:i: i,r.':'- 1,.:.'t ,:,.:1.: i.¡t-l.li,:,:-¡n, .t¡_:;.1_,,:j. L.,. j.:r

ii-ì.--i,:,,,,.i. í'-i '.i-- ; r:'.:t':-; ûil :l.il:ji.u-,:::;:,:..,.; ¡.1 i,.r,: r:::..1 l_ i;-l_1.i.; -l;ìl:.i,ì ¡:t,:,::.:::: ::l:,: i, cí'

r'ltcy ;;i:-ru i,,]..ì.ì-i.,, ouL, o:i i;hJ:i-:t' o;il-t :j¿,.,:tìlrjr;, ¿¡ grt¡..f.1- ô.:'r,g. ôj i-,::t: îiii,:::,lit-.

sp;r,':i: r,.,:ì f¡::cì.: - 1¡Ô:, i:)i:'iLs. -Ìrì aira .)/i:.:i: Lcì\,.i1iií: ¡..(1. ¡,Ìr.-..¡ itj_1:."t, ^' ûc -i.,:r.¡.r

sci,iLÉ j.'e. (ì.:.: t' ito.¡ lr¡'oi:ì rr.:t,:i o;1 ) arncÌi.n.Ì lh: .,.t-L;-.r .ci:r:lo:i t,':i i,i:. tbcu,c !O i:.Jïc.in j,

ìrìOT'c c¿.i)¿ìù:i'Lj- -ill:,tr i-he ¡:io î-i_ i, :ii;-;:t.:r: iz,s::,:.: 
"

'lìr: lt:ic,:î:'L i, ::;:',>l iltr,i_:, a:':-a: r.:cj_c, usî oil .Lhe ct:l cìi.ì, .?.; ..,..i_.1.:.b.it: 1;r ,i,!: cr.r

¿"niì .*:¡å.r'r.i'..Ì lLircsi'o¡;l: j¡.Lc j--l--ì- Li:s si¡ilr,li',i'rrcc:-,s-r-¡"';;:ii,l::criiL:i.riir:.i.úll ,lí: l;)ild.

i:lc';ì.ol- ?, i',¡¿kj-lrj -i-Li-ì, 1¿;cir¿r,.i;.t; o.i, i- 1,.-; ,-r¡:.1ì.;¡:-':.i,.: -i-¡t.l)lü.r. s:ri-.r:-i.;.,, olrl i-',li,j

i-riiii :iit i:r.'rr::ii.;,j 'cå1'lìiì i,.il.l,'t ¡tì1:,' o.: rh:, oiili,ï:1.

:}:Þ:.i-,;;:i,c,ll cí land ho-l:ì:ì:'¡r:.] ::'-;. o¡:r:a; oiii::.1. ¿:_ïal í::ri.-i:.¡ tì::l¡i,t:.ìtîij.(,::i

<1ij.t;r'".,c)-1.! iÌui' Lc -l,i-tììj- lJ. i,j. o,rs oÍ (.îìr{,.rj.c.¡ia:i ?ï):j- ¡ir..l. ÍtÌl.r lì::.: ¡ lì _i.¡,j-roLlr.. -¡-1:j-

oll.,:r:¡râi,if's fo:'..:rcl :1r1, ulot 3 -Lr,r:o:i i. L ?,L¡.1. e io lr_r:.,..ø: sotnar .xi)l i,i(ì:: .:jj i;itr-i:1, -1.¡.îcls

uncr'opr':cì cu:r':r-na iJri :):.!j,oò, -i.!i'¿.-)-!50 lì'ln :.s;irìl¡i¡: is -i-,:lr:ri.r' ¿11.1!ì oì_r. r.- ¿ì.1-L¡,;

,..'ìì:.i r r.-: ¿^ hi-rr-?, .i- l.i-r¡:.s,lo3l: -t,ì. :r in ct.o:s, .i.:-¡ ¡',...-i. ..,..::{.i qr;.,^

l-¿iirdg ilir:,:,: .l ¡:Í-.r j..i.l.c. ¿-Ltj.. c-.r:jh Ìrol-, ::r; 1.:,,r'r:: ¿r pr:ofror:.i::Lon ¡,.¡r;i¡r'L¡: Þ j:.i::î.:ì_c;u-î

í,e¡i.oi1. -l'L is i.::r'¡..:.'r-:;ri,i.1-1.-¡ ir¡ .:c, i,,:. i:¡.r.i. i;lir-.: ¡r-:lb:r:^ro.,,at.s ¿_ì.c i,u.:.f.LJi :,:.i.ìr il:,..ì.

o:ÌL j:,li,.):i:r ,.^::i::1.: s ijír i,.ct,.1,.i ():_ .i...:rri. ..i. .-1.:¿st. :ilr í't: l.:í_:rÌ, Iit: r,.;:.c:l':1. i,

.Ïc¿-i; i-,o ¡.:¡tl; :.'i;-'i, iìíl '.;1j.'ç,,,¡1; ii, t,ìùt:.r o:1 .,ir.í i.;: -1 ::-,1;. c',.,, 1..::.t-.., :u,ì-,.rtl.... i.(J

.livcsi;ocli ;:i;.i.v;i;-r.r.:,. ì-,..i, ¡.-r--,:3¡,t,i.r,'.i_;: r,t:l:ì..,"':, i,o.c,...ir¿s, ì:.r.,,:. iii:r bor:::,;r,:er.:

Í()r'iêb.-.ìt:: i,i:ti ci:j.iii.,jrr:_l:, lri.i t,:r t,il.-t:r i._j.,:t, r-!;j,r:rl.:rJ/ !1:r: ?.ai.t:, t:::.r,'..ir.-,_::- j.t:



Li6

'.':i c,..1:r -, ia al i

Cr":.rij.l-, ¿,:¡oit:r;j-1., i,rr; ...:,ol; :-tlar, il(J-J ij¡ìî iì 7:._j- -l- ¿:.1)_1,.ì Í.;,o¡:t ¡:__il- í:i.Jl.,: ijfj
.ùo .î.1!.i¡ oi i:i¡: .l l :¡.,,-i¡,.:':: :i.n :1.ÍlIlrli i;\ir: j ilcrr¡:.: t...:ì t,o :ljlaì-r.: lJ:.1, CilO b.;. l,)tl;(..

i,5:r.OOIJ :i-t: .i)íit, r..it:Ì ;:)/L.CûÍ) j_tr l.îjii.,.. i,i:i_ Ji;._i. .; c:Li, oi ;irr. ¡¡,1¡..;1. -i.it i,ì, .

í:':ì.r'ç-i; i,lt¡..:.¡. ;..e:.rs Lh:-: -rli:o:i:ii in,jij¡,:::_2.,i:.s boÍ.1.o.:c(l c.., r.¡ a;,-1i.OOû ep.cJ¡ -,1.o¡.
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i:i-¡'r:,,s ci i.sr'-,o "',Ì: l e ii:';i¡:',r' :Ì¿ìiì 

'-r) 
iù i¡-J, ccO lli.;;ir.,r' ílìr.rÌl .úrrlii o.î nod¡:i -r_.

iir:i.i'c'i:'i ',..":irc,. i-i.r i.n::1r;ií;a; c-î ¿.r.1 r,roci:-r.s c:Ì11 riil fcLÌiì:Ì: (i:i¡jrî:11.r.,:

:i.iìoc:ìi¿ i'ota -,.i ¿).:)í:rit :r.irlrr,r ¡,, r::i. ,-'. , c1t c-Li.ueil .n,-:l;t:..;eii 
.l-9 ¡.lJ r.tr;l i_9>-5,

:'ecof :i1:.,_'Ì D::'-i_¡:ll-¡ i," i:.:- .ih,- ! . .., ,-:a, _ : r.:.: ¡.ni i.1.,¡,¡l ¿,,,r rt,::¡_l_:r:r, t,,> 
.r,".",:,,,
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:ì-ll:()riia iic.rl-:\,e..l. :r',:.1:¡:t t.,-.::r:,1:,)-.::,.1-.!.;:, -i,:t ¡.,u:r.li,_ O2.:ti: \,):,i;j-f,: :i:-.t t,.a.,tli ,..: :lir . rrl,J

j :,. t:r: :r':-ì ::r.' i.: y l:r.:r, (c,,..1,. l¡.:t..¡,.:¡..:t i.!;íd r.¡1¡r. ,riljl) .i o:.. ¡ro:¡i,;;: ,rì¡-i:,,).

,i_i, :;hltr Lrj. bt: ::ien L.ì,o¡r¡,cl_ l:r.i.r¡, i;,ìrorr-;1.¡, iitii i: ;L¡:i,it¿-, ì il j- t¡o ltll:ri :j :i¡ì(ictìr:

i'l:;-.t'r":; l:t irt ci-!lt ltir.¡; oi' il: ¡t ¡_.;!.3i-.,.¡1.i,. ,j.hc¡:: ic a pl,oþ1.6,¡¡., oÍ rca.l,iza i.¡i î.¡
r:í cr.oö lLe- Lio:r l; r:: i;hc b¡.s:.¡.. o.il r';hi.:ìr .'lrtr,, ec ilr'i:ì1Ls 2.11{ì ir r"oi,.i íl.il:j- c ¡ì crr..J:;-:ricnii

i.::r:e,¡ilde. -[i, .r¡cs c,t ii.,:¡eci ¡:ar-l:.,:2, -.h.,-ii îe?li¡t]i-_r_: 
i:r lo .;r"i._:ir:,.t 

_, n3 l¿co:.1,.s eor:-1.,.1
'i:;: el;.:Ì.,:ry¡¡l-i;o <l,r:r;¡crts.¿t'¿1, o Lo i â!:.¡1.:::.S ,¿ìt: c:i;i-.¡..c.i;:r f ì;lr.¡::ì.r: rrì; i.i. i,ùcìrt,c i.ci¡¿::r.is
j-ssurs; :uOir ¿1s -i-,i1,')se Loücl¡t.cì c,lr :ì-iì úi.lj.;i :i-Llr.tì.J¡, !¿,bì.: _{j.-r. Ðr!.ìrjen;sì r:j)îp i; c 

r,t cd

c.n j e. c ti,¿';-l- r'l¿l--ì:i-i-:::cl lt¡i; i.ncoi:r¡Ls :ior :el.cct.,:,:l_ )..:¿is rji .L,i.ic pl.itl j,,¡-; :t.3. j o(j-.

(ìrìi:r-:a1..1 i;il:-i i, :ì,n.,i.lriì: e..iìD:ì.j..i,: û:i-clis i.:1.¡î Íc.,i::¡u l_;il,-:cl. oiì i,h€; i_,t;. s;:l_ s oÍ erc.i;l,r¡i1

trut, i.t.il.:o:t:.ts i..L.l --i.. i\ ire.fe 7.,]å_l-.i.z.id ì_,;. e::r.¿e:"o::,:ilrt: :,lit ¿i,: Ði.,tT:ì.olr-fì i.,.):t:1,. )

ï:l31,it ii-.i

¡lii)-ril:l:'iri 'tìrD iaiAir::J) iriri.rr :iiia0.,j;i.., ¡ -riì irj.l.r,:r{,1.f it ii!,r]lr,s ¡Lii i) rf.u.rLi

Ye¡¡, iicccr 'ii::.:;' ;;:"::l -.tiiì,,å.r,

::ì;l:i::.:.::::".i,1:.:.,;,.,1;:::j-:.:,t:..-...:::,,,-:,:.:_t.:.-:jrjl:..:::_:::...:1..-:1:j:::::tt.:l:¡..,Ì



i.ì-r,:, ,¡1,¡¡.;. -l-9itì j-s if.irL., i;: :iì;j_-i: crj Èli,:ii:ìs oí, :i:,ri_li¡ ,.,:,o:'.,i.;,ri,:.liÍt;;,

Ii ¿..i.'- cra;::- :ciüi,:. t:.::..:_:.-,-. :'.,1.. :i.icolrt. -.:ir:r.ij.ail a..ì::ì r-.:c-;:¡ i.j.cÊ;j j .i.ti .L!i:l_

,r-\(1 ).t):;i) 'ùl-1.. l:ijr,.-ì'aì.: .,.:â-:ì i.,¡lj'... j.:t e¡rcjr Oi tì:, .;:r¡:.¡:c 
¡,:.3r:i.s iio,j c.r:l l¡ ili.i

tl-r.¡: i-l:.1Ì;c.:.:,:,on¡::,:r e:l¡;ritC ¡.:tcì re¡.-i_iz:,il iïIc(rtrc :l.r i_-l_ lÌ¿:,r. b:¡_Loil J,l:¿:. L o:il i,ìtrL

c;J,ìit;'tiio¡l:.Lr: l,in i, ¿r:ir:;_l illlo:llt;s :t Irica:rii; O! c::1,1.:rc lr.t.ion:t ii.: !j :l-oirr:Ì:.. Il:j-s-,

t¡¿,,s LiiL.r i;ll.i;ì.:r::i.¿,ic.i:ilal i-:rl;: ,.r)t.: ¡: ¡1i13 ¿:,1¡x:,r,., o,,: bcl.¡I¡ cxp:cL:.ii<_ms. llire l¿: i;:ic

acN¡;¡.1 j.nl; .-¡i:o/::;:.r.. c i.,C. j.t1¿o:1, itc.:; ¡to.i. e,Ðllla:. lo cLj_Íf rr, ;ri.Jì:i.tlj c:.nJij.
¿,illor'l.l ar.!rji. ij ..is.ì ir¿; o;tc;r:,, ior:, and. ot:1...1¡ j.il .¿11 :r Í.:i.:i.s.L f crr ;.c,oLr,:; t{¿ì:J .LhiìÍ 

r:j

i,_,.j¡ -Lä.r.'.¿: ..1i.'¿i'a:lc(. jn;bl,:.1-ube _i.ei, c.l-s o:i, e:,:pCcicr:i ¡.n¡]- o.:., ¿-,c Lu.a.ì, irr¡;J;,t:
e.t:ic:r.:1 ':Ìt oic l,:.;Cc,L::.

jtllí-. :ì.n)-lic_1. Lj oir¡ r_¡í i,hrse l"esü,1_t:: :îc: ;i;.l.:.rr;ti n¡; :;r,c: c,¿i_ic: :ì_ì:i,.

';ro¡1,¿r-il t., i.Íi ili-- ¡-l:i's .r_gj2 ,..r,ì l.ì)r; ¿:: t. 1,.,,:ì:aí,s.,ï1.:,:. L.j.rj c i,lt¡i- .,;l:rc 
-î¿::;:i ti,cr-lcl-

âÌl:jr.'t3.(.,?ic s aì o;: a cl,t-)ì:f ee o-i i.:l l.isnr j. ; c:.,,j i)rj s;j ii Ì;i-r:. i. IC)l).:is(-r c:î ci.cij. i l;,_rlj.

--l,e¡,,ci i;o ¿. 3i"c¿ì,rl:T dc:;rei: ol ilrrccr;;:,it-ri;r, j_n ¡la:.r.r :.r¡i::cti:tc .[Ì,rln r¡i.]_1. .l;:t o,..,

ct'erli--Lr. iil é. il :n_ Ll:E;,)T,e ui,i.¿:t :::::l.i:.;::t.' ol.ì;i be.ii.,l,c.r o;:c_lla.l.:i, (i;;¡i,,) ¿,,..,..1

'ii,rro - iiri¡'d; ()-ittz) o'i e:i:,:c 1,,::i ir:.i, i:.,cc:l: j-;ì:.,1r..'t"s 6Í rÌe cl:i_i:ir,:1 ,ijro Ít:;.i àìj j.:1.i.;li,r

â,¡d ::. ij c: or)ll1.1:lr;a i;ccÌ o'rì--¡ s.li.i1ÌrLl.;r, (=.S,, 5 t:or"ce iti irl -ì.rj:;O) iiL ;,,_--i:s ,i;i.icr e

e;,:Ì:e ci-,¿;:i-O::i:; c.lr: ;iccecìe c,_, .Ìi:i.s ca;r¿.:.c:i..1;.,¡ e_rljrt¡ i11"r, ¡ co.:.jl.i:Li::1.:lt t; (s.)::

cii:;oi,st' fI) :: -.ii;eì;' ì;c i-,¡ ¡:rl.:.i; j.r,cj-¡ .r¡r,.ì.-t , _i-i, r,r-ricil :t.),1¡se_rj:j cí ci.i.ii.i_.1.,

i'¡.¡¡.,",1: ir:: i; :. sl.ií i':i {r:r it,1i.1r..., 1:,:,.:c.; c¡,o,:o; L:ion o., j;itc .i-tr.ìt_i.s;.,j¡ il".::,; :;t:L;¡ l:aci
'i-.c -'Lt,s Ì,.:i_lt-i i..r cr,.:,,:;c_¡ri.ì:i:ilr-rrì.i.1;.ì)r,it.t.,:ì -Ltì ;::....1ì- (,-1. :riì;ji,si,tìta:ì ¡ oi.3..:...:.tr:.i:;,:.ic

Call-c:i,r,y il\ì :,::;:,:r'a¡i i,tiì i,eci-::.i-:,::cì Oiii,i,¡.1i,, i:liti,.i .,- :.._ ¡,L..ai;:.C:-r Ccit l_;i :._ì-l-,O :-ctl.,rcC

¡e-l ¿;:ì-yr: vo_-,-ii'::::..,, t.,:l' ::rcì.,,; J:i.c,t.r l;.j. il-ri:r suir; rt,c i ¡,:¡.,t¡ o:i ¡,:.li.j r;¡tl_t,;.r:,.: i..:.r.1 .;...

si:cì.i 1-,,o -i.i c i,:..,s ì,.,:'oï:.ric .:lì.ì::,:;:r.l i,:.:alÌ ,.1ì.: i...i î Fi.
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.ì.,-.. ii:.il ii :ì... :-',j'.. -,r 1: l.-rl:trr :-::!. ::1: r.

lj.ti"rÌo uìrrr':'- o,' iÌ13 ':¡,:-,li'j r'r'i,j-r,rii ;t. i],1¡,1,.,¡-r'u cir i:.¡,: ir:..:,r:is oi ,.:,..,.i-:¿,.1 ,-,¡1i.

¡rl¡cì.c.1 lL cii:i i'eri.1 :í:'orì} t,l'¡; :i,.-:.li: :i.¡:1L:; ¡:¡¡rsurri; L,.cQ srl.irijr.il rì i:ll:i.cìr ri¿..s rr:_
¡ilrcecì ìr;¡;r;1r-1c r'¡;-i:l:i,r'.: i:,c Lh:.-. oi,r:.c,.o i,3r ¡L:;-scì cí. 1¡i,.1.Ìl¡,-s p1-.i,c,_.u c:r ;i.rr:

ilrrìr;.-i¡.;i.;¡¡ r,'¿t,.i¡l¡-1.¡:,¡,, !) iic;re:,..:,:-t, -i¡,r u,.i¡.r :ì.n c oft :jì¡rl) ri j-í.rrl i¡c,Ì.3 e:ijlr:,_ t..ì:t fr):r:,

¡_'ì_Ì :;ir¡c:,¿ls . C.¡cr:. tiios¿ oî ,iL: i:r:;:,:l-.;li i,h; ce cì:ì_s Li.:lc.:, ai 
j.o i.,.!,.,-n..is c,,.i_r b:; ilcJ.rtii Ì

l)l,o.iii_ b r],:lxi.riìi;ì.:r:¡-" s r.¡?t o Ìracl 1e h:.L..thes.i -l_ r_vi:.1 o_i Li!ilìr.;i lhc cè.r.j;;i.()j-it bcl,:r.:t;e:
a.:ri 'oìre nÇrr.lìlol:¡oì,:iì,¡$ . ;.':t.gur-.e 1-Ì_ si1()r¡s hoiJ a: o,ìÐìtìrìÌti.,-,j.oÌ.1 cìr_t.n¡;e:cì o1r!.:j.!i.l:j

tt.,':;ii L;1r ;:-t:¿r' oe:,'iccì ,

J.ia \¡t !.:, Lo D:. .ji:ija3 L.jd_ i;h.li; i¡i.¿i.alll/ r.irlì.jÐ1, l¡ r.: l_,ì.l.ij i:ìjo.¡ Lìti:

-1or'ìe;s'r, rì LirTÌ.ìartì o:i' -ri-r.;ini:. TìrÍ¡ sii',u¿i,:i-c;r c ol-r L i.nil ¡::r. Í c_;:- ¿;ì¡oui i:i: y:,e.::.:,;

¡ifiÐ1. :,rl:ìj-r11 ac()-LriìÌj:-Låiníl ca:pi(,i).!, i::.c,rì:rr;.ii,v-: c.,:[ic:.)7 :.]ìij :it_1cÒjrl,.,j ::.It o.:,:.,,

ir:i:n Lo ove:'i:i;¿ ::¡:C.li -j li:Ì consun: i:. ü e sJ.:i¡¡ir.ll¡r iì.j.jjr:.-.. j e:..:. 1- :!.n .;l:::

fi-ira r- ¡'g¡¿r't,l-ra::i :i. i,Ìle. l:icrli:r J or',rcdo-j. g, ih:. cau;:r_c-,: s bor.:¡,cr¡e.r,. ,irr

icr-:lis t'Í' r'e-l-a;,'ri'r-; ,.¡;'¿ilth oíi c Ít I r:r.:r jij.¡ iO í1 sir6¡¡ ¡.,111: il.;qnii/ ).a.:tr.c - ilti,. f,¡: r.r;i

.f:,;'r:il;,' riir-i.cìr j-r,Lrosi:rl i ():J:¡j:l.l ;p..v:i.rìjs ot.r -,.is c:-1.íj .:j-n iic :t.:ì-:l; t, l,::.,...i L.¡;.:j s:,o1.
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cii¡e j o-f .r:i i'in:{ :iì')lic l;h¿ìr :.:r7 0r tirc oLìr:,i:::, i.rjriL-¡-: i¡¡cì..:_l- j_: cor:s¡:r::d
j-rr -[9ólr ¿'.'i, ¿i .ìeve.] ).1,--.t- c...: c..r, cl Lìt.ai c::p eii. e,..r:::cì li.r ì.il;! +.1:.:= r¿ihr,r ç

h¿icì i'i.s:n c::L Lr i;c l)..i.r.,.,c11 IOC ;:.:lll lâC ce.tc:,.; <;f iìr::L¡- ,.. i:-.,.cì sr oÍ. _1.!;)1;1. 7

:t-:[ ,f -r :i,,.-r:.cr.tl ... ;-;o..¡ , rr,:.I t.:i.t..L ci. J.,... i:.; -_.: ci:c c:,. t],.; iu..r.r s of_

tì:c :l¿:r':rr i:'.".1:r-i-:r.r'. irri:, l:;r'J.1.;ir ¡ri ;¡r-'i; ¡::.ri,'r.sis :-irc:ic:.._c .Lil.i:i :bsi:;.iriì.ti;
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ii'i..ì¡r ;,1¡.,: O.1 t.-..c,ll:i; :i¡, r..¡i r.l:1. :;.-.c,t,:,:i ;:1.:ìltj:: l,.ol

:i.-l l-¡.il¡'i. L'¡ ¡ L:-r .iì-¡ ;: cr:i;: :., (ltì j_ rÊ (,.Ì (ji, t.j_,.,

j_,1 .r ! : /r.!-J L

I,!rY:r:.i,! 0,r Ìi.:riiii ]r.!Ìj.r_l_. { 1,_.ì1.1ìil

ï e ¡,.i
i''rrrìe I Ji.oij,e,i

).2

itìi :i ,l : ,!:,-)' :;2,).,(r) t,? ,j? ijti9 )t,!,1;5 );,íi'( l',i";J.):t> !,i0 (t,j:) h',gi,li,'l !,ç't) l',¿i'i î,i;t"i.r.1í¡1, l,lrfl l,rfS .i:>'J)

:: :r:::t;ì; ;t:-:.ì::.-:.:i-:.:_:: :"::::ìi..; -:.:. ..

Ir'! l.ijlt :roiì:iùt¡:,,Jí:Lon lr,r,:¡_a -,.r,.,., :_lt:¡csi :j.rì._:lri:ì_r:e_,-. ts:f -Lg;í:- i,ìtr::,¡
i.râS ¡,: di.f:íl â.r'etic e oi ov:.,: LL.(,CrO c ;.,Ji-rr ...r . .¡r.c:i.:i_ i; li;:r_¡li:r:.i-z e¡:e a:rci -;h::

r1oi.!ÌJ íjl :('oi'e]î s . E:'r.i¡eri'l Ì:ire ¡: ciil.c.;:¡o r.:,:Jl:s ii1+re :.;:._: l cl-:.-í,.,i:¡,rrn.j a ori. .ì.i) 9i-, .ù¡:il

.1.1íj,-) .l j¿-'' ,. rl'.i .r-:,::,ti:ì¡r-.; 't,j :;..,i1 o:l Li1:. cc..lsir .1.;.,.,.r,¡ sr:lr-"rìirl:: r¡í i.ilr _:..-:::i r_i

Þr'¡.cij-sirrl -,'io;.:i Ì savio.1, I c.,r:.:.:.: cis l,.hr¡ r,ircÌ oÍ i;Ìi6 ¡,r31,.i_¡¡ì- i?ir.: _i.:r¡¿j. óf .l:lr¡.j r.r,

r;:f ti¡e :.'cer:¿;i.or ,-..,'-r;'s s sr Le cl ìty irir:JtJ. 2 be:¡:.rL .i;c 
sh_o:.,, ¡-" ìii,.r.flaJ.ì r:-c.,¡et:rì ..:,",r-,:r.r

l:í)l¿ì.i-,j1"r. -i.c ì;h¡ii, cll tiii¡cì i-:J. l. j.i, i.¡Ì:1._cji i;h.: -LâbÒuí, iri.Lì)r-r1.\r ìjo.s Lj_tnit,c,C.

)1. .l¿:r:: i.,..1. crlrl, :,1 . .:j. ,... . -. --. ., , . .l'. r".-t

'/f'"1Ì: ir''1 .jql-l:.r..L ,':,,, ,]a.1:.--.. r,i:::.ri i,:- -l l c ¿'.iîì-r--.1-¿i;:ì. ,:., i i j.ì.r .1.:r:,:jìì,.ì oí
g.oi: i.h c.-l ;'.".."4"; C.;",..,,,t rr- 0,..,. cÌ:i s,:...r:,:;:tt, i..-, iÌr:: iri;¿:i.n ì.cg cí:. i,ìr1,.: ij::¡;1,:.i,.
Î;r ¡¡:,: ;1,: i':,j1..ì i.j-i)Ìj b;!:¡lcr. -ir..;...-,," -..-r' ,-".rrc, pr:.o.,..i i, <:t.:¡:r:i:¡ici¡:; ì::lc s.iti_r..,,ì.t,

ilo-,; i,¡'r,: ij a,.; (ììt.,.ì .l-';ìÌ:; .-r i i;i.,r:ir,:t.i. 1ìiì-:c! Ì):, úÍía:':a(-i: r:¿.,ì::i.l¿,.,r.;;.:t...1c.,..1i.:1.: o¡
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{;::¡ir;l1 1,¿ì r.-,Ì.. i.¡l 1,..j::. 1,;. it:t i,l:i,:;u,ii:ì.ji,,,!._:j¡rì,t:.t., (it:cÌr.,.iìi1.. ,;r ii_
i;¡:¡¡ :ri,'',' o:l a cl. rr:; i r-::-.:r ij-rr,r .ilr.li) -:",:ì ,,r.rj.oir_,r:ll 

:¡.ì:jcì-" r-.îij:.r-j :ì.¡i iil:, v¡.ir:,.. cí
c'::i sj l:h:Ì :r:':i,ì::'ir r:rì:i-{.,:L :r:r'¡ c¿'.uscrj l:r-.. .;h.i .- s .in :r:r,-r¡r1.¡,, cÏ, cl¡,:ri¡r¿rriì ioi. irìLrr.,_,i i;-i .:

.:i.' ::. .i; j,','.'.1: ',Ì.r,,,rf v i.i,olt..ri,:..ii ,: ì-:,.i -.1o,:,.: ;.:.,., ;1..¡. 
.t_,i r,,,:,j _-j i.:.t :,:.:,__.:

t'al.ric o¡ Lc 'l;h:: ¡¡i.,1:cìai..1.t:.rcc Ìcvc:_l_ j,r: -rs i,.:r,, Ij.,rcrij_ L:ì,1:']..r i,o Ilse: e::edj.¿ ü,o

cu¡:itì:¿,::i: rÌü ¡¿.r l;-i c ¿rs:iet,:i. ,:Ði:,1ìc-ii.ìt: ci1 ì;Ìiç 1,¿¡a c Í ir:i.l_il:Lcir Ll.Ic i)i.citr!;Êl¡:,

'.: j-.r.1- r,:, ¡'r_ì..: LL; 7.!l a:1.:l' Lh,. Icii: :i.il ¿.. ;.:.1.¿ iii,...;.- ;ì,i,r.; ,,rlr. ¿rr, e -i..1 i.,.1:j.c,l
1:iì' ùhc i,t¿,.:ì. it:r'j.cij 1,lh:í.(:lr ,i;h fì .r.... set cr:ì_ni:in¿l_.1,:l.y cc-îi,, jiÌ ,,:l:: proiìui:o:í J,aji-.j
'i;h.,, j-n:l.l_r-.,; j,_oüa:...: lr..i.r.i s j-r.r,;c, c on ¡ j.cl c::a.L:io:r ltE i;;!.-1..j. j.4r¡3¡;.1_, j._-r-i):rùij.,-r3.llìi.,,¡.:.

ß:ìl-rJC.j,il,¡.¡.L a :l¡-,tì t.)l: :.:,¿:,,1, s .lhêtl i..i,ìre ti.::-r.,¡ 
'.cir a'iìcii. D.j¡ t:':;:,.r.r,e-.i;i_o¡: o_i

s L¡'ri,'.1 r: r..'r::i':e'¡;. -i.n ,¿,r:¡.,is o:i' .l,eii-,.iils,r,í:.it:rrs ;aocl.r:1 c,f 3r.."Jir Lìil rriÌ l;:rs: liira, i.::ì.s

cl:i;,; c lu:rl'¡:'iì ljì'eij- ¡ cL)..rr:: irr,r..' i.ro::j_ci :r.ì,::r_,, rno.i,:irt ¡ 'j.crr:., 
.i;i.r tj,:: r¡¡:cj. j.i cl::rr.,::

brslril ol Llic Li-rcc¡c i,icail i r::-r,; t.tù.: ¿rì Í:r:r:,:_:li.ì cotL r:uL¡¡..r, !::Lç: ¡..c¡,.s;crL :,1c,¡, t.ir:i,.:

-ii ¡.:li i:.t Lhr: red:.i*::,li l,e:,.f co:J i; o.í, c;.:s,i:ì-ì:,.

.iit. I,h,,: ,t::ccess o.i ¡¡:,c,l.ii.n1 ío:¡ i;!r_ f,¿ìl;i) oÍ.rr.r.:i:i.is__i,.cl::ot.(ll:,j,r:I:;

iri*-i-o'-ì Lir'.'; o!)í):r¿i;c? ¡;¡riu.-ì- tan eoir¡;-i.y i.¡oiì.ríì be ci:ì.a-:,;;i,iii; l,is sio¡r: o:î l;,:.ill_LÌr,
ìr:ilr r¡'i';ì ;1'¡.i '1ç¡¡ i fn':d' rihi s ¿'.r.l.oi;¡: Ìi:ia, ¡<r ccr;iÐc-.lnd ,lÌrer 

¿r.oi.:i.h t,i r-:in: o:i
l:::).1-ù¡ I .,,l.aJUir! C1...;^i.',."ì ¡,,;i.ii;:.;, ì:.irìc,:,i.ì, :i.i, j,_;l r:;O¡,;:bl3 .L:ìti :i¡i lti::.j:tj¡ (j¿i:jî,,J

f a.'.-ttrc:r; :iíìv -j:-r l, .i,, r:¡cd,-;ll: i:,.c¡-L rss:l;1. (;:,:,,_ì.t::.r:ì..t_y 1:rr,:r) r,Lo¡,¡ í..,,:, s¡e:-.1j.:r Li¡¡,.



Ì1''1 . .i ra) íj .r; i,',:,.i¡ ic:' .) t:::,:,,,t.,," a:l t .i ! .. 
..:, j t:,-::-.i . 

) 'l i''

l.;: lìr:ì ¡: ric;iìr-i ., tr ! .t-..., -:l !.. ,¡ì ¿_ì:.t¡:,i i,;:,:L: t.r,,:, ,j:ì .rl:,.n .Lrli:, ?lj

,)¡i:e]::r-):¡.ì.c,:i l;:¡,::.1::li. jì_ìi.ì.i]il j i¿tlrii,; lt: rt:t.,,: ¿lt¿ru:j.olÌ..r,Ì_,:iì , .ll.r:r i:-,i,; i..,.i,

:i4cr'íjji:¡ oj' c¿o:i L::..r- vi,.1¡rc:,.;, h;r:c.i-c:f, j¡¿,.:; ]]o i., c oi,íjj -r,:1ll.L , r,¿rtc] lr:..j_,-:¡;. (_ióubr.ec

ì::.:ll'r; ri:.. ."j.;s; . :.i... .!i.:.- I :.ì:,:jr i... .,I:ì-.ì.,..i ,.i- :!.:,.,.,.....,...-i :..__ ¿. t.!.,-j:¡

s:i'-\r¡:ì:a' :f¡.1,::. .li, :j.s r.,Li':i.ori:.. , ir.jf.i3-iol.arr ih¿ì; s¡1.!¡,,-;,-;3r.¡;r-::,Lil:,s irha, :ls.rie lar:;:r
r.r, i.:r,,ji -l:i:. l.rr alll.:rr:,1ôs r,:l,..i i.., ai.'ì.1,_ l:¿ri,-1.;, i.:t .iir,r ;-;tt:,c,i siloirì¡Ì itat,¡ cii, Ll:¡:ci
bo;i|i;bc Usa oí- ,.ri:,) i:rï¡, 1.: cl r¡r..oiìuc i.rt-c c:liL¿ì3:i.t.jr :¡.i; : .r,.ì:lt: lhei] ;_;i,c_i:r..r,r l:îr:e
¡el-¡r¡:ii'¿l-i' ii:i:ir-l ::.ld Lìre L¡ensí-i-ì;:; of -r.¡,.i'o3 .jei):1t..-r.L 3i1:i:!ìs as ieir: ¿,-r: cl. j.,¡:,.

f:'.,' ,r.- l.-+(. rú ...-iri.l,5 ¡rirÌ ì.ì1 íJ_r'c Doi l,:i. ôiÌ t,o s,,t,¡¡,.1-../, .ir.i,3r.-:i,r, .l;l si",i)r.;:i i,l:a: iji.oir;ìi i:)r:

v¿-l-1'r3 c:i i:'-r':i -i¡r'-¡L r::'i';l-r. ( i,n': J-,:cr:i ir.: caDir ?escr ir€s j ciri.,..-i.:-r;i thc i:.;,.;r.i,.-

¡t::..t t: o! ç::J :,r:t.i.':i,ci-r . ,ll_.,.; ¡¿r,ori|i..3 0,i, ¡1,e:1.:r cli,;:l La-l- ¿1r.:i:.1i,ÌL -i-s s iri:i_l a_i, ;:,
t'hai ír;':' c cl-r:jirrì.J-üiJ:l ' iì'-'- orr å collllci-r:ili-'i,j.¿.,-r ¡:¡¡o:i-;r'r. .,;:r.,¡,: c::' ¡,ìjxili, .,;ì(-r,. i,ìcil
:¡.i, tÌ-r,.. :..:i¡ì o::' -ìllLl: i].r.-_: !i.¡c ¡i:r:Íi:.t L r r¡,:.r ì.;ri-.; ,¡ c:.¡ :ìncì.1¿,;-r(,cÌ .i,jr¡., 

r,¿::,1,r,.. ¡.¡i ü::z-t.:r.,

asrse i,s ( i-n¡: .t.i-rC,iìr:j c ¿tr)i iJ:.:1. 3iiins) very rLp:ì.|ì.!; r.,r.., at:o.;i.. ;¡ irO.,;l(;(l )_r, 1.9 )!t
¿¡rci t'ire¡i r¡ìcr'{: J:'¡1iirjâ-L r;1u ic lir.: er:rcì oi, -,.b,.J p3?i1:ì ri.hi. ::laia:c:L -r- h;r.cl ¿.:..,. 3

1.e-i¡ed J.i; 01'eÌ t:1.?í_ì-.Oû(), stit: i.:olì,:,1 2 ¡.ss.L:. ,.._r¡,,:,¡h o.. -.:, i;j-tô0. a,iìt_l, ..:.1 .iìo
s¡y¡:r t,:ir¡,c .Lhe c:tül;i.o-tis i_r¡¡¡.1r,¡¡¡3 ¡. i -q cLpii:l..t- lr¡:..i lJlc:4c ¡j::ta..!(iü3,_l-l;¡ j Ì,eacli-i_Ðia

$1,,1+l rOOO i.r¡ 195(t, ljriì z.e.L.ì oj ;:::1.; i"l: i;:.,;i.::::i oi..t:, 
'cÌ..j s_t.i;iiì;v.Ì:e;o::il lÌr:Li

poiitL Liien :i.L cÌ:i,:i :izr i,ìr: c¿r;r: c,Í ;trcii:_ì_: _ì. :.;.i ?, :;c .i.lr¡,;i; bal .ì_.)í¡ll .....r::.-1.

¡,ssi:'i,s, o:i i'o:ìc-., f ìr::ci :. :;i.:i.,;ìri;-,;., ir.!.::;ì..3:r. ¡::lu.: t_ ìr.-.:r illc¡ç: c¡i :r:,:ìi:1. .l-, :i3,(i
oî --;t.c:.:iir i:l ,:::-;i.,.,:-l t::,.-li.r i.c:;:,i,::: ì:.r i,:i¡:¡: (.;ii,/(ì, 

.' ) :,:;:r. Li:., t.l,r:ili;..-:ccr;ri_.:r.:;
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I; ¡-: i) at.lI t.r':,,- t:,:::t:'..|']Il, ,tll:.i:,ì-l:,.ilii:

:L:r.'-.1. ..,- ,:r_10.O'.,.ir :i,, L,-,^ -.,.,- -,

i. ii.t.
:l.aa¿, .::.:::: ':,:.: .::,t.r-ti:; Ì:::t: .li,o:,.ì i-r..

-.. : t:i ..ìr':¡:,i, 
'.,,'.i1rr. ¡..ltO ,_1r;- 3;1,11ì, r ¡r.

]L,. .. ..,t.:lll.,.:..l- :-j:l-!¡r,::. ,,j.,. ;:!::,,:: , i,..tr:.,:¡; i;¿..¡:¡.r1.:, L.i. c c:.i:.r.;t.r_..r:r_l ¿:s

l'ei)Ï'tit':)iii:i:'r t rìt'oi,rì.ii ot' .oit;,:--ì.,;r'.1 .:..i1:ir.r.l_, 1r,,,- J?illt c.1.o,.,;r.,, iO h ¿l_l-il r:i lh._
t'a _lr-t,.: o. ,¿ r_'r¡: j_ -ís.r,Íi r:,:;:rt:,:¡ ¡-,:l .Lìr,. 

i:,,,.:.i,:L i, lïr¿lìi:tilltl_iitìj,n:.¡ì ¿.cci,:iir_,-1.:,.i;l¡ì.Lh:r.r-.:..ir

ce-¡::i-ì:,e.1 :.:';i¡5. -l:, .i,ll c::." oj i.;l-L:-'.:rc,¡ri,c::.:,c.::tÌ,:r.l¡:S:: ;ìr.-,n c:lr-:r.;rir¡ i,r ¡:i
coL¡,.-L ce.o:i::.1 Ì¡¿.rs cì.ù:,, a,, irâti-L:r!- ¡:i.rtr,. i:lt-j _l_r, si.l.tj.;ìr L.lJ¡ l:tcl,¡: .i:Ì.1:_,.r: cr,,ì _.ï,1t:ir,..l

of Lhr, r ¡_'ì_ii:: c;f .Lir-r ¡:iu ir:l_oìì:t i)o:..l,oii j..l: rí ¿:-: ¡,.;:: t, ¡ :ìír.Ì ba:ili c;:,r,1L..:lì b;- :i-i;_

¡.:r''_:¡.:'i, ìír:ìl't:-iji, ì,r::-r.Ì.lr:t-. l:,it:: ¡e:¿rsoit f.o:¡ .;Ì-ie iÌi.i:lc::¿,.nces i-n c¿:.öi.i,¿r.i :jiji.nJ
¿rilicÌ1¡r ri!!:ì jrì f:ì-:s :i.¡i (i,) l;Ì-,,-, cij-:.1.i;,:1,,:.li¡,r: s; :i-?L :.j(:t:tJc:l.lr:ric:i i:l o¡,¡¡j. i:j. ¿:s.::,¡ij,
¿'¡ri (b) -Ll:r,: ::¡.:r'io:.il .j_n i¡ìrj_ch r,.i;():j,ú ij:si..i,s _,;í i,,.:, :_:cc,l.r,c.cl. T,:;.1J-, ;.l.,ch:..-:is.r-.;,.

':-nil l Ìr:1.-ld:'.11.j s å,1i-jf ¡t.J j.-:1i:c,.j_ j.:i ç¡-..lii,: lr -,:t si-c.ì.:r¿.1,-l_'',, Ji¡c:, ,ülì.ì l j.-r: ¡:-i., .Lern :¡sa;,¡;.
'j'N ¿: nr.'o:iri 

'ra:::'i:.:r- 
r i, ¡'¡ ì..xÌ a1: .:¡rJ_!' iri_:;1:,cÌ .Ll.;,-ri.r 

_r_r¡r,:i iLc. ì..1:Lr ¡;;,: b1, r.)5a
(se:: 1,::ìr,r-¡ -:..1-rr ), ¡11çi.r.¡þ;r b:c:i:i.i,:i.rr; c c.r: s:icÌe.,i:rì,1_..7 i.rolt irÌr,ì s¡ic¿;: :,-.il:, i¡

;: c¿..1 .::i,:.i,;: ,,'it-Liit ¡:, l-lhn l)o...i)c1.t.,oÌi.:u;i ccr.tc.:ni.,i ¡..i,.-..ii !J:¡,:..: -;:-;l :;t;;.',lt¡r :ì..
iro.:1 brt:.-irì:i-a:is ',:itj_cn r,:,y cíJì15ì;r.ric.,,aci,lÌ,:raiué,..1..i..,_ c1,,iri, jiosr, r¡_1. .:h,: 

;;:;::.:._ r;it .

1'?ríj oajtÌL:LoLìs bo:.:i:.ct:r:.f ¿clci¿cì -oolit i,c -l_,,,n¡Ì e.nì ;c i..ruj_ -l_rìjL . rj,:s ¿ -il:-,.,:;-i:. (¡i-r :r.

i-iasL. i,;; ¿.¡'1,;¡.'t l:rliì. l-'ui] ci,iir j;" riri-.íiÌÌinar,,r. ¿.,1r!-i _l-i(.iii_aL ¡se;ei:,¡; (:--,LrCir :l¡:

fri.',:rll Lll:.-b_l.r: .;r"¿t:-r. ,ij_ri.t-i.,,:ì:, :;r.,, ) i:,t.j_::it Ì::,.r.',aj í);i_): i:ì¡:sirj. :is ¿t ¡¿-,.:ll b:i.r.:,'.::.:.
'l¿tbl:, j:li.i,i,:i.f_t-llli,t,.:.1.,¡; i¡::, ;,:-icr:ii:l ..ì,at:._.f i-,i:G :i.:j;i,i.c:-L ìt. .i.Ì.:.i.r 

-ì: r :.Ji:.j.1
ùLÌ'l.rìtiL c:t;.:t,j,:11, ....:..1.r_:... :l-!ij. <,¿;-.:_li.¡-.1. ¡.:t:i-::s.

, i,.ir r-.-":.;: -.;:.:t:i-ì_;t , 1.:.:: .-,r-;,;. at.- irt.i-:-. _.,t,.:.j. :ì.: -cli:- :,r,1:t L:i_.1.1-. -,1Ï.p o:._ia:rc,:.

':: i.:r 1,, -'li'.i;, :::.. .::,i ...r ..: :,^.......,,:,.1. i:.r::r:..-::; :i.:r i,i,,; ì.:.::,,.. :,:¡i..-r.:. ,i1,.(:.ì.,.

'.. r',-( . ,. ì j !ì::tila,. j. ...:.. j.! ltì-r:.in l. e:r.:ta d (;-i.os¿: -L: o,.i,:- þ¿1.:l ¡;f i,-tr.:i.-¡. c:.:j. i::,ì_

:, i lja

I,r,:,ì I i

ot.



1.1 )
'il_ll)j,::t tiif .it

!-:.ì.iJ'r aa il..lir,l. rl.,'.j., iliì;iri.¡llr:it'iì O_l j:.i,::ì,,:,) jr,ri,,;.:-j

Casìt ir;

.::": 1."::.]: _::.'ì. 
r.Èr.:i:irL¡,:¡...,. :ì..rj rriir:,:. ,.irsìr ,i ;:r ,roi:r.

" - j.: ¡'u-:-:: ri,. i..' ::,,.i .;:.ì..:

, t.t za l_¡, ,L _t ,)Il9tC . l(r ' a
t: .. :)l j'r) /. i :11 .j.Z i,i: ;:|

1^,,¡. : ll 2\ ?) )i: ztt-:)it I Ir L .ri: Í., irSi ).t t 7 zfJ L',t2 'ii

t .,., 3() ? ? 3-, 21.:l':,60 3 .¿t: t.(¿ ? _1 ó0 i35 i," 25 .¡i It.¿ zé
1 C-.

roii, :; i). . 3') ?'i 2i\ 1(,.) ¿,. li. ;.2I -...) t, ,.,r, -?j j:i i^

in --l.ic¡l:i-rÌ iou.il. i_,Lj:s sÌl:¡j:r-tv r-c.clur:¡:cl -i.ht rross_i.þi-¡ :¡) oj, ¡-..ch j..Ì. j. r.i; -l:,:,¡c.
(:¿Þ:j- i.ù.1 ;l¿:i.!ls. O' i;l-re ool.i;i,¿rr¡, 

'hz 
i.i:.ê:i ,,,ê:t-.J. oí itr,¡¡¡¡.,. iì..ciii:,..-. cÌ o\,.,:1

'"Lc pc-i':lori i.l.t -r,"j"r¡l! oí ,r)hj,¡s i. c.,1._1, Þr,:ì1.,c.._,.j.i_., c:¡-,:::i.i;,¡ i"i..icir j_; ,ro,,,.-l o ._,rr,.',h,, 
= 
. . 

l O

itr c::.::ir1 Lllc c¿tr'ì.,icirs boi,r,c¡.,r.r. ...:i-tit :r,r_i::ir.l', r:3l.i, i:,ì:;n i:C ;:.:ri:eni,.
::.iÌ'¡¿:.nt,:; ¡: r: âuí,l-.iÌ i.l-ì.. i,c ,¿h: i,o,riior,, (r.: ¡,ji:.s i:1,i,:t: .1.,1i1.Ì_;¡ p¡5ì ¡,i- or-i ¿.::.:

(;t :: ' , t: ,,r-, ,_ ¿.ìr,.,:

:i-, j-r' i,ì1c,, i,:i: t, i, c.r -lì.qLi:ì,cì:ri,r. iire o;,,i,::; .i; j.r_.i-i e".L i;116. 6¡¿ o::. .j?ól;



., iú

:1. i.::. '.: :. .t

'itl.i'r,i i.ì,uù.:, C):' t:'r:...:.iI íi,,1)-ar-rlL :::rll {,i.:,.iï:.1. ii:..-L,l:, iO-:r,C ll ,:,,1,r1,:.

-on...ri:it l, (1;r11i) Ci:.iltiL.i.:. i,. i_r¡ l lo,ü:,.1 r.iu;r,Ít: Lïcer Jior'Ìc_t. V¿l ,:,.- ol. C¿pi_tr,i. l:.¡:i.iaL, fir:ins llr.,.rr. 
"f-iì.,;.ì i..rr
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Ì-f¡t colrs:¡, s ienci.e s ì-,i ì;:¡..-.:n iiri: su:t c-i .Llli: co¡lroo¡-rri:l i:,s :i_n ,rrh:i_1..r,a.'blr, 
¿:.¡11 lo.r,a_ l cu,rr.- 1.. r,a_r"u¡ o.Í. l¿:;:il¡,r-1. ii .¿¡rtr_l c ,l:if i_ì 

-
a;..e cì:¡. r: i;o :,oui.d:i.li¡:. €,i"j,ot.¡.

tho¡r r.rorr'lrì ;ri'obab1.;., li::.,; e e. f¿:.t, br.o¿,.i.]r¡: s r,f or:,1:i.r:¡r oí p ot,:,,ni;:._,:,ì_ ];¡r.¡.¡16;1¡; ll.r¡¡
Ùhr::r¡ ¡;;i3.¡1.¡, br. io¡.. ì.;h r:, :1.¿rr:í.,j, I¿:i11,t-:j ¡.rher.: fi11¿:nc:i.11:i oÍ a ll..r¡,ch:,:: e c,j, l,;jii;,.i,

s:iz¡,: ccri. lcl 1..r.'.o¡¡e ¡r,it.1.:,tit;t:..ir . _t..n i;Ìti. :,i-:,:: i, oÍ .r. L et,-Lltc r",;.:c:ì 
.l.J/ 

d,.,if t:.¿rssrË ri
¡i:.r.ltr: i, :fo:, .iains Lll¡.rii:-r,.-.lal,:ive_t_J¡ s-1,:.,.1i1.: c.,.sir llr::Ll,i-cn i:c,,i.l.ci e.-l i_c.,:¡ Lh¡r:
i;o -,¡:).L c..i,.; Liir: :.r-r.i¡.:r.:_r,

tr.<..¿rrr. Ê.r. .:.j,1,¡r:l;, :l I |t.it:i L:ci;r:¡:a:ì f¡,i,ìi.:,r. ¿rn|ì gC)Ìl:i Íil : ,.ì.:a i.S i., i:1,:i

in : oni:ì, rrii,'i-;t,, j.:i Í¡--¡t,;:i-.:r.-.r;llì.Ll_ci b€ j.¿:ti..l:.,1:.Ll.cÌ jri. r,ir._ iì'r_:i.r tÌe;i::c ci ì.i..
c¡r:i.(i:ii:J.,, lJi ¡is:ì.or oj. i,i.:. i:,:..;¡, :..s¡:e l.: c¿it_ì.rì b._ c::¡:1.:1.: d. oirt ,,:j._:lt :i..:¡ j.c:;¡;

.l.ls;s oí i;:'o iìitr: i; i. i:.r ::i:, i c::j-:i,ri;, i_!t i:,:l :,1--,t:-l .i .c.,- 
ì.icr,:;:ì-i¡-1..: ,,.;_ìl:.,:l.c 

:_ t:ial ota,,i, i,j, c.i,

¿:ts-,(:i,s ¿l..il. in.iìti: j i:r-.-n t,.1 Lr.:::<ì ::.n:r i_.uj.-.1-rli:: -;l;.



j.:i:., -!.ii r,. :-,-:..l.¡.r.:i oÍ i":,ti,:;.1r. clt¡r,;-.r1i,., i,,ì1.1:io-liì.1-r ., ,,. .,,r.,,,r, lr,,{1,r,

o¡l' t::t,¡r r,.i :i ri:,:¡ o;ii-:,:: i,i.c:i oí- i:lr r¡.:.,-..i-alr.:. :i ì.ì ocr.iiì,. rìi:l i, ¿ì;rii i:ì.¡.1:.uc:.Lìi.r.::s..:.:lcl r,-,

ej) l r j:,-¡¿Ì.-r c r:' Ôi ¡r::r'r i,i,';:::; o1 :;r',ti.,:.'i.s:, i,lli. Ìr)Ìì)r.Jji j..i-ii, Éì.1.s ..-l:Ì:.ì aûjì.i j!u,,r :,:'

i:i-irl Ì::¡oi:cl -L!(r)¡ ir.:;rl ri 'L-.e ;,:Ìr.1.-. jjo ¿,li; tiô.j j:,-t-1,, a1iì:i.jj.--;_j- arrcl, .i¡l.i¡e;.; -.r_n ¡:,::.r

tcoiir:c.lo..l. -r:Ìi¡:1.¡-: ì.:.c.:1i.L cLtì.i::J¡.? i,-i-,rìtf 1..,;,.i:i¡.rri i-.i, ii:i¡tj.,,..:;"1..¡. .iitr:y:;o:,i_Ì.iì

be ¡ìol's f l-e:: j-L.f e .ur.LÌr ¡i:¡.r-¡::c,¡ .i; ri r;i, .ii-ti¡t¿i rúhr,jll::.j 
É!-l- !¡ a ¡; Oj, oílï,.i._ri.;i j_l¡,,c¡__ i.¡;ler¡il,

ot-ì!D:r i;uÍ.!:ì- :,:ì. i: -q ,

:iv. ,[l] Tjrj:.:j.öCs oj' clcc.,.-i.¡:i¡r j, p.,:o:ii_ i:ri -i. J..i, L I Lh¡ l:ui.cì: i: ..]Í u;a j.lr

ì:a:i,i.ri-n;' er,::i. s i;:i.r'r¡,: ùap:Li,:::l. bh-':ou..h e.l_ Lc,c;;L-l-.i.rs .i;o 
cl.c,oi. r-, c:.i, L:i.on i.s -i¿:.¡, -.1_:ùrrL:ìÍ,.

ilh¡ i:rcL iil:rL ¡Ì.-t-.ri. t,.:.,ra Li,on cos,¿r¡ Ío:" l;i;rd:_,1_: .l a.nri i¡. -,.j..r (r :i..jrj s-; r,,iL¿;:t ìtal.-í:.

tho¡;3 larl i;h.: oLhsl r¡iodl:.;-rr Í::,o;;i -l-!;ió ol..i:,i-trs :c:ci;:i_n.r_r¡,:¿:.rr :,. ¡; oir Lz.i. bu L:j.ir¿:

Íacio::' tc i,l:¡r cì::ij'cr.:¡:c c j.n th: !:.ror;.i,li Þ¿L.i.r.ts cl' i,¡..-tue /.-rí _i iu¡i,i. ¿;¡¡;¡,.¡1;

i.I}1,..;i,ra i-;eci iü li:,:u¡r: l_C.

lì:-.ï.1-1cj....:-r,.-íìit- jl.,,.Iì .tj_,r).1-y,.r,L 
ii:-.r..,1-:".. Li hr¡¡ Ì_.e¡:n su.r.l,le,,;¡ i., ¡.,d i,hr L:

c¿lc:ii¿Ll ¡¡t::i-:',r'; :--cr'.;o ¿rs stii-r -r-1. ¡.*: c i, i..a:r.,¡- i_itcoiie -bc far.,:le's (J.jl). Ch..ra j-,e .¡ -i,1.1

sho,r¡ci Li:¿:¡ c¡'ci. i,;.1- ;je,i¡rs in Lh:ril:¿.1 ,¡t.s ;:ie,.n no.;:.:i,r-.. u,l-r-¡,:: s orr:: ¡irrr_rr.:_q ,1orI

obh:r ¡- c 'l' e','..e ¡: r.; l¡ j.c,'. -r.ev r'-:r:-: beþai¡crì ovt:r. iirc; s¿.Jr.j î).:j-..:i-od ¿ncr, s.ot,c:ií j_c:i-r,J:r,,

¡;'haL 'oh:: l:r'¿"1 -¡ü:r'rr.:-isi;".3 ùoii€.i' of r: cao:i.i¡i, ¡-,;aiir i.s c,¡ac l,h., âp¡ì:r.€:ari.:ì.Lcì.1

¡.ssci lias ¿:o l:r;:.-l.i..i br:;r:,r s,.r.lc.l. -:l n ¡-d.i_-i.'i,L:j_ or-r ¿i-ì. ait.:¿cL cÍ .:;iic 
¡,:r.crt..r.-er irrir.:: i;

be ex:¡¡i'li:l hc¿''¡: be:'. c'¡:, ir;.: ii.'r:' ',-a.r'c oî :ì-i¡f rL..i i.c.. ¿r.riì c¡.-,i-ia-r- gai.'s t,c

';hi' f¿r'::i:,1 a:.i; rí; :j s ar ;:l' :,:, :ì.a,î ri . _l.rl .Lbj.s ;.iucì¡,, :1 ,, .:n¿..:j i€-qiì-,1a:l ,i,hai a-l.loilaii.on
'co Ccl:r':c:i.:; i,:i.cl.L ::,:ì-s; t-.ii; si:::_r.l-;;; ¿ oooll-1.:eri r-ri_.rrg r¡ r r e,-r,.ri;:i o¡:L or, ár tâi,iì l-l_Q¡,, ì:u i;

ùh¡..i í'n1..Ìr, l.r.,t.( :',li',uì.l.ly i:ive¡;i¡.d rIr:rru:.1.1.y. :in t;:.:::h:.I:t.7 ¡Ìì,:i./ù;f irìr-i t,ûi ì1-r s

iit or,¡ìr:: to ;;t¿,.:i-l.L;r.i:-: .l;ìt r::i,:i. íiij.-ì_ ¡icC,lc i,i.l::; c,,:,¡a,;j iJ*. ,.l,lirs i:¿¡s cio;t ri ;,e _



, .il)t.

'c;i¡r'rsÍ i.:: ',,':J ,ilaì.-: a! L'.,.c:lt l.ì-i.rr:i-:i i,r_ : r,:,i].:i-c t..:. :l ,: ::,1l,f.: ì.:i.1.,;ì.ì ìì

tlli rti.l-:¡., a cLi:l:¿:i¡t .l.cvr:l oÍ ;:::si.,!:r ìuL :r1:,c, r araiìÌ,::iÌt:-: j i

vel'.ìb-Ll :i 1,;)¡ iij. ¿]i ¡.¡ -r'¡¡¡.,¡ ¡ i,o :lr¡vc;::.,:::L:il i, oì:;t){,1- L,_ï.r:ì_ i,::.e:j ,

of .:1,,.p: .:r-r:ii t.:'_o;t r¡¡r,-r;t:,r-r Ls f .l' s; r; l_ i: c: i.,: ri ;1,,:t :t: :, 
,,< ! i:!ii lii,)iìÊ.i.sì.

,t.'rilif ,'-)iìi'

?)::l .i..lI.:j':li;.: (;' :.,.. lji.:: :.:.,' ..:-1¡ ;¡.-.¡,.;.,; ,¡.;.'1

ijocìe -j

l
licd,:'.ì-(

li:l:. '' Ì.0,, i; Srlr i; itfli:,! ¿ 'i..íi ., ,() ,'o i,Ð9-z.ti).) 3,5:lt' .r.tlj,j: ?-,01,,:,.i-'.,51.t l, ..;tlrt z,::Ail ì,.,62.,.,;
To-a:ì.] l_r:.i)Ìrìc j é, i-r ì o, r

Ì:..1r,i:;i'i,:; íi()t
Fe r'-1,)it':1 66,2)i 2) ,3ic.) ::t,,iii,

],/ üa-lcn,l¿:ieri orr -:jt¡r b:is.ì-s oí 1..-.,¡;_l.i-ii: cti:.r I t, -¡¡, llL-:,,s;.
?/ 'Ìoi:,.1 ¡::r¡li¡¡-..r .,-.;,;r¿n,s 

",,ir,, ;;l lr,;,e1,,.1.1,¡¿ ir._r-.r,ir r:î
j)aJtire ]-li;s .

Cur.irrii, ¡,.a-lu¡-:s oÍ cii:-;,r.¿ c:i ¿ i, io¡l pa7-r:,iì b;,, .,-¿rl¡iLr.:t,< í;oi:el_.j-c:lì bc-i¡¡c.t:¡r

q;jlJrOCit (I;oC:.i. j) ¡n,:ì I'l:rl;. OCI (Ilor;ll1 Ì.) j_n Lh r.: ,¡i.,ç1¡¿,9 :jr,iÌ:i. :J,:tr,:i..rll. Cui¡,¿_

ì-:-:.'r-,:i,,.:-: r.r¡,r:L-ia1 i.,;:ì.'].Íi i;oi,it il,.:,j b-: L-L;.c:,ìì ,jj()rJOO ¿:1,i., .,ût::(J,jü:j.jtìì)r.cl,iJ^,-i\.



:l .,i :r
ti'ììÌ? ¡r,,i üi:j l;sj c.-_ r,,¡¡-l_i;¡,5 ¡:,-¡ jlJt c ci,it :j.:{ rl:r.i: i,l.i,:r,.,ri-;1 ,¿r-ì.: _1t.. ¡:¡o :í,a:.Í.aj:,J;

l, .lt._i.1;ltjrtÉi,::.r)¿t,J_:.1¡, c üì:u.r i¡. ìt-i. i¡ i:ì c::i: j i,¿.r r taì.r1:,i f.i_:ìr.,,.:s¡, ù ûa)lì!i,() illa;i:.1

v¿.1,u.:,:.: jit-ì .1r., c.ír r,:.clj-i :i,i,lrr ,):i.ljr,r-jilt,,-: ..¿l:i) ,.j:iitiilli._ u ¿.--l_ti.t,¡. ¡ ì);r.j, ;rrjt).t tr e 
.ì.J-.y, 

å. f,]

ad|d;rd av::a tii:: l:iri;j r¡, i-1i.rloi, lì.i::i,.:.i.<; r,e , rh: a))O,(),-:ti c-i, ri:;;:,.,c i_: ,.r,oii ,ojìr-
¡la,¡ i,s .:'tiì.ìi: ¡;, 11¡¡.i,¡.1 ] ;.. t--l; rl:r;: L¡ ¿, i;r..i:ir ,ì¿,i..; l:t. ê.rìcr-ir,i L Lir¿1 .i.,irr: i;30 j Oaj:r

h c:.pi.;:rJ. g::i-rr ;ihj.ci: .i!:Lc o¡e::,:Li;o1 1311lri ¡s¡.ì.j.7¡¡ il ,._gí;ir.l-?ì

¿, Jil [.o.ri ì, j-c ril:I.]l _, ds ¡;r.ec i a L:ic¡Ì c()i.; Lr:-j ¿Ì:r:ì j-¡ìcLìl.l"ad ,¿c 
l:t::.i. rr ;,:.t,.. ri

a g:ii;e:r; l'-i.r':l- oi;. i,-i.craiuc l,:ì-ïc: ct¡:ac:i i¡, ¿i:tcÌ ¿i¡,:: jlo¡ ¡ìa(ie, ¿,s ¿r. sf) 6 cLr.-r ¿r_.L..Lv :ì

inr''c; i::ic¡.i 'lrasr'ci o,r ei:iiìrcì;¿Lior'ls oi' ci:ri. i,:_,1. ::ai;_r.s;. -.1-:L'th.l_s i_;; L¡,.i.¡ " oir..;

i¡oir..lri :,:ll e r: u iìtrr-, :Ln ¡re i,:.i:s .ititr::it .x,i s i:.,_n i:rj c¿_¡r::ii:.¡ is no,; i.ui.l y. ..¿:i.-L:ì zocÌ

barili''llsr:. o i' ircl:rjii re3 r¡::oi1.Ls ùr Ë,1.o.i:L.i, :l¡r ec.i;.L:.1o,-L; , ;.¿ri.,-ioi¡¿:.1 ûc c;:.¿i_¿.):i S

tloÍlair i.tìi:Ì31' cond_i_t:i-oirs oí c :i, i,:,::_nì;¡. oi c:;i;e c.Lai,iolrl, ci.:.si.ûve ls; b.¡ r.r.,:ì,¿cl;r3

l.h::-il' t.l: i.l .-c;:,.:-(':r'o.;r,r-,r,ir..l:t ...i:.:, (.1:ì.:".íj.:.,: .,;(:... 1l-,..1.-..:l ccí.1,., c:: rr,l,1L.ìi.:,:;_ì:.j

¿r¡ ¡icÇn<¡lli.c -1,.:vc1 o-i' procìrrc,i:j-,: l capile,i.,;y ì.1 al;¡ yr:e r: ¡nd Ì:i:;¡:ii:n b ìxi..ì? .:c

i¡)i.Ij-rfL:i. i:'ì iÌ:e :îu-].-l- .,¡¿rric c:i .3J¡j-r,¿l â.sÍj(rbs c:r.il bc ì,hcri¿ht ().ir t-,it,..i_(.. j.,cr,_r 
J

trs ê- s;-J':ilu r'âj,it¡r; j.itires i,¡ris':'r'L ba.rs¿,d ol (:-l,:,c ;è,i,i.oi-r 5 cr_. ijå.o.Lt:.r :i;i-r.js, ì;5ee.ija..j

i:i:ac{.-'j ctJ-.I..y i L l¡otll be :r-''-fíieüii-, i;o cs.r,j¡r:t.e crrc:ì-;::ì.ca-rJ.r, -r,!re, :ir¿r.;ri.i¡..,-.c c. of
thj.s so:u,r.-l-¡.t,-j,v..;:invc,si,m:nj. 

".,.i.,lllt l.o::c,1,i-:-j :i_ì, :Ls clcal: i,,n;:L.L l:oi::in¡J.



t,'il

a¿f r;:.j.it (,ùt.a:í

f..:. ...1ìr..?:,-!]1...D_._ _i 9.! _::içLl.:i.. J'::.-.::r i;h: pci.n! o.:. r.iei¡ o:i c",....,i L:.. t i..s;

i'or' r'hr,: :l ¿,:]:':,i o.¡,.:l-¿..i-,o:r r,¡¡c Ì'ri.s í'al::i -r_:.. ü,rr..r i,:i: 1.i,. llc:l r-,:i-Dne ci i;h:. ì; ¡11¡;;.1 .;¡;¡,i__

nj Licil s-i ai;r t)c:.: fetti..r.;¡ ía:c;r j ili: -r.-i-.i.i ¿L l,c:,iij-l.e::i..:;.ì, t,h:¿r, ¡hc î .'z.r¡ .;:¿.:¡t:, r,:

suji:i'-ic:r'Lari-.. t, ::ersou,Ì,ÒÍ.r Lrr¡1.: t,c ìl-í,cr|'j,da t:tr r¿,,.1i.,-,ii¿,. 
¡,_. r i r.rr;i ¡¡_l_ or1 l:;..¡jtì.a.!r i,h.)

ilal.iìÉr rr$ìtli,'ii-c:',-¡::¡.i I' a:''l t¡)¡t_¡:r:Ìu.¿:i_¡, r ¿.:,: ::..:-_¿:.I ii¡c, .ih?:r(:.f o-r..cJ cl.,7.r.l:::::ir . .t.,

slúíi-c:iclt i i::o-ril,ai: Ìta¡,,:-: i..,,r .li,r.?ü IiL:Ì,. i,,t .Lo.:,. t_.r:,: irtlstr.il.i.:ì_i-r:l:íiì i.l .L?í0. ri€le.
q-ü.,.1;,¡ .lr,r.l:-l s o.:î J-:iv.ir.i.; a;rd ji.:lÍe,: ¡: i,t i.:i.:.i.j_ct r b:.i1.,.:¡,:-r ir:;r: -.-; r.La..r:jÊ:i_i;j. -¡ i -,i
- r L . . . I . .. ' . . 

j c. j j j, :.j.j ar l.:1,,::ì.r.iJì ..: i..ir... .;t,,... ..::..t c.: t.,i,- i¿r-l.:: c,." j,l,_; ,_,O:r:j.¡,.:..,. L "

oÍ ì.iav:Llq Lc coli-,:,:o.i Ìrrill e :ri.l._t.i.c¡ o:, ¿i ¡:ti_.i-t.i ,rn r:.:r----Ì:r;rs i:or:i;it o:., s.ií-i.,1;
:i¡ 1.,'l',:' rì Olj.:..,,-i.j r..: l.:::'....::, .-t: ,. -. J.:.t;it:riì-.i.jj: C.l :l:.isi c.():,.1. pt-ËCli..:i._)
j.ll lll:.nJ¡ c:rf s': . ¿.i-i;:. j ¡¡,-:¡ jt cl _íit.l .ì. c:r:r:,:¡,sìli-c crl .i.Ìr(. f j_t,11 I s :,,Ò:l..ic j, j_.r..j ..,sse Ls "
Ì,o¡ i¡; iL re.ra:F,sâii.. fÍ t.ltc ¡:i::i.;c.,; c c.ìl:tr¡:ir..l,;,i.r,:,:i:.ij lli:i :r.::r.i,lt j.s j;o

¿¡.;:i e.'i,c:.: cr,itíilitìlì, ìrrûn :.ite::. :r.c i.,i:r,i¡:rei:¡ L ;,.r, :.., iii¡Ìr :, _ic.;¡f as l:h¿,. t, <,iljôJ_cal-

;iuirL ;:rei,icLi;: 'a,rj ì'r,'Lr-:'¡1,:,:!1a." ilì.a:t t,:i:ii:i:.-.ì r:, til-j_ i;¡ ti,.rolt t,c Li_t,¿:;r:.:)rii, 1.r.,(:iì 1o¿

i:,o L.ii,li:;.:.. ,i.il,,.i :ii.t {..1. j:t : ¡,i.-t i,:;:.¡r.¡;. :-.1.:,i,:t.-,¡: ci,it3ìiitJ:.:i3:,ì ¿:1..i,,.i, ¡e,i j.:,:r,.:t_r.j¡.b

pr'cì-rl":i¡si 
";c'1.1 

rje:r;rr,r'ss r'l(' ;':ri:ic l:.;¡ i-i,:-..''r -" oc-,-.\ (i:,rs:,rr on ¿ail (::si i.,:¡-¡r:r. i-,:ì oil
-ìiii ':.','+:,:-:--r'.) ç; :i.l .:. i,:;...,lL ,,,o.r.1-ì., , .,.)i ....i,r.:r,:..J .1..,¿:,¡:i,::. i.:.:. :r":ll, .. ...
::.î:.' ji :;.s .. l: :..,i;: " ¡, ...,..¡..:^,--¡ .ì.:,-ls:i ,:..



a''c oî 55. .^ssr¡ne aLso tha.i; upon re Lit,c¡reni; or sliorbLy tirur".:t"* 
tli:-

children becone incla'end.enir of the pa¡en.ús. One oÍ the effec;s oÍ ihi-s
r,¡oulC be to ]or¡er consumpr,ion exÞend.iiures of ihe opera.bor. .lssu¡re arbi_
tral:i1y tha.t aru.ruar J iving cos-r,s farl by s2 ro00 r.rilen uhe ch <ìren f eave.
TabÌe xrtr sho¡"s tre epproxj,at,e ner¿ leve' 0Í rivÍng (based o:: iabre xxrr-)
ancl tìre invest'menÍ; llecessary to finance i;he erpencliüures und.e¡ the assu¡r:,:.io'
oï ne'i; yields of fou¡ percent a:rd seven percent,

The tal:le i¡rdicaLes .¡,hai; in al-l_ fivè models equity ai; the end
oÎ 796L ¡¡ould be sufficient i:o naintain an acieptable fever- oi fivinÍ d*Ì,53
reLÍrcncni;, prov-icìed a net rcLurn of sli5htly ,,o"" 

'r* 
five pcrcenl cor.r-ì

be ob i;ai_ned.

Fi-ve perccnt is the foi¿est rate of interest chargeci by any of
the caedii; sources in the modef. ?Ìrus, if the parenis transfer¡cd. the
fa¡n to one or aole of the sons upon retiremenÍ;, ihey r.¡ould. be abfe to su:_
sidi.ze '¿he inii;ial sr.¡ or_.__ _ -*oJS of developrnent of the chi-.t_cì¡enrs en_uerp::ise ancÌ.

siiLf noi; deprive i;hsrnselves of ühe confori;s they desire.

TABI,E X-TVT

lI \rJNG iì{pi-r.,ts ES AF Tniì RÐ f RÐ..te.t T AitÐ INV?.STi.tùl¡T
NmTS.S.¡,RT TO FI].I.T,ICE THjfi .

i'IcCeL

consumpì;ion $ .6,500 i) T ,zo.o s^ 
-Z,Zoo ö 5r8oo . 7,ócofnveslrnenL yiei_dinq lrl 'úà',ióó 'lsójåðo 

r37,5oo rr5;oo0 f9c_.ùoornvcsi.ne:ri er z:j ez:çró ioã;;;o 
^Tg,7r9 ô;,s¡o ios,;ôo.rrc'r,uar eo_u*y--end or r96L !fi:¿Bér lál',iis r3o,73t l3s;531 r\j,_=62roÍ;aÌ capirat__end or re6L . úóiõiá iaiiöis r3o,73t r:,õ,53r !T\,7j5EQirii;¡' ¿s percen-u oi capital 90 gó'- lO0 fOO ô3:=:j=::::::==:=::=s=::===i::==.::=:i,==::= 

=._-=_æ=:=_=::=æ:==_=



!:ì1.i::-ilt:i t; a-. )..t:

:i:)r' e¡, ì 1,-r.l

') 
'Í':1t

r.,'oi.r,: ¡:l {rjiì..: ..u,.-:..

,:i.:':'..- ;) . -i:l:.'t::,--i.'ti

rt:r.:.: i, :: ::.., .¡-,::,,:ì,::li

'.i: {ì i,tì ìii:.:ì.:-i i.-:Lìr-,:-..:

¡!:l:-o-*Ll9-,ì-,1i.-,1.,,?.:i tjj-,?.i r::.-rJi _!ii* ii¡ I

li'h:: r:rO¡-i:-L Cì:ìjìr).1^ !'.- --.'thri,.ìr.-j.l S:i.r:,.r,.'1.,:._ì...-, ;1.:¡.¿ ci:t.i,:-C¡¡-:::r L C.L u-,1;]-'iiì:;¡:

ia¡ ul: 0i c:r:'a,d:ì ;l ¡-ìra jl:Lrc'j .L:1.b,)'.ì:. :,,-1,-i ¡r rr )r:::lìiì¡ i,r:.îr,ì ,:ìåì-1s:c ;,.'¿r-.¡;iç;¡5 ;¡r:c :i.i0¡,

aC¡i..;.:.., .;; --.;¡.¡,;i. ¡,.,_1,',,1 . ;a a:._: ,tj:;, t\: ìi. lLl,..:--:.::i.¡- r: ... i...:. :,.:¡,,,.1_.i. ,,;'':,.,:, i-n

z"i.io.ì] o-ì: (;a)::c-'',i,i:1,1¡rl, i;1 l- r,'i.1;1 .'.;ì;r. .l-:r..-..1:: o= :iDacirÊ) cjr,rì::ìri1ri ì-cli, r:;r.'i.:,-,:;:ll.

at cUl1Iir--:.'! i, i- a,ra1 .r-rti:- ì.:,r-, iio..'ih.

rr:ì-:í :i';¡.,:r¿rr; iar ,'j:1'J¿ L-i Lllr .¡.i: r;:,'r-, ¡.-.i¿ -L i i.l: c a-a,:!c:L jjr¡ ( b,rj:l-c ,'i.i,.i) -,:¡,r-.:.

cc¡ilì:ltü lC;.¡,1 i,hlcir.iìr -Lì:;, ¡,,:if ec. ¡s,t ol !rj.oc iì j:'') c c.i;r j.t:i. Jl .l t.j-l rtt,cal_ììc L-.i_otÌ ¡j:ci.e:icrr:r,

Ini,ili:'au:,:,r:l o:j, ¡!Ìrì i;:.;o ruî_l.lr:,:tc lri luvi:,ì.s cf Íc,.roL::rí,a uii.,li.z:L,icÏI (j.:,:l I .i,.-),

¡j)i:ro-liìi;û ;-.,1'oiìu,c r,-ì.o:i c.:d-1..,,i:;::-a 1¡ ¿¡rcj .ì.;c :c-r-¡rrn.:,r. ui:,.i-ì-i- r.:..í:io:: i::...r¿.¡c,.ì sp::cì.i_j:c

'Òâ.: i,el .l ci' :i:rr:,:;tr:,r tr;iìÌ:ì,::;-'¡¡-,j..-. a):1ì i ¿r.i-:..t-::r cl.r:'.:.,åc.i;c.¡_..i.sì;.1.c:.¡r.i,i,.r: ci ¿:; iu,j,..l

io o:.1,:¿r:,1,-l- i.::::i::r,, (r:tìt.i.r; ,.-.,',i). r,:li:t::,a,ìj::rí)ì,1:,cat:-:jl ;tì-'.,ti.iìj,c d tit.l:l i.4 .;¡.i-s

d:'i:,''r; j,r-,¡;:, : c.1:-:..:i-i.rr; :itÌ:ìr'j, it.:.:li, :l;r .:ì:lr;,._.-¡ ;r::.i-.:,:. .;c,:.r-..:,,. ,:-.:i, c:i¡ríl:j..; a:t l,.t



}'.s i,¡':i r-,'- i:i.¡,'-' o:' i,¡:::,...r c:'.:-i.r.,..1 :::.:rrrr:.: -j.:ì".,..,,:;.,clri :r:.crì,,1.:ì r¡r, cììÌr.iìi)_r:iri-

rrl -':'¿: c:il.:i.i: r-::L :.i¡:i.,::ì: i:::z:r u'.ie:.u ii.,l.i.z:t,cl :in ..¡i.¡.-.- c1 :.c¡l..rc;C. .:¡cÍ:.r_.1:;,

ii.¿ll OÍ :t,llJ.:. ¡it:r....i i. Ì.rr:j buid:i:..1 ,j:, _t.r:.:.:\ ti;,_i..nir.. :i.,t ;,c:,,r: s o:l i.lr::r

:ir.i3 ir'i¡,:'. r.::il',r.:t.'d :Íc¿ì:ì:iti6rl ,-I::i, i.¡rr,o:.rc::. bl:,,,crc i.îjlì, ûorì, i.::.ai .;;:ì-r,l: .r_a:,.:,: ri:i:::;cl

ollr',j.,1j¿:.i,.jjt:; tiir i:.hl; .:j¡¡¡,i c:i' cì -.,1t:.r,c:i.:.. ::i c:r, -Li.lci .i,::-,:.:¡:s, 
¿.,i-r¡.¡ cii:ìt;,...ti,i:.1;i:;:1t:

r'cl'.ilc c..i i,hi: c¿..si: b...i.l_r...tic::;; oj ¿,il :rt¿ bi¡:r.:,o...r; j.:í i: --i.,jLli:(ì l_C) .t-¡:¿:_,.j.::. j ilr:¡l ii:
¡1 lrj,-tclt iì-<:ì J-i-cuì.il ,_.¡;;;¡.;;¡¡l: ']Ì..::; -Ljr:; r.r¡:_ì1:o;:..;o::_;::: :i.:.t :,!t,i1,

.l aìi.t,.tc.i,3ôr,r¡:1..:rr.,í)., i.s .ic l:¡-: :îoün:i ìrc l;:¡l:::t ì1sriÌ o...c:t,ii{i:ì._ìl i.titai

<:r-r¡¡¡''r:¡'? ijr or:r .Lo"'-:-L¡. j-r.l Lrl: Iro,:ìa--r (1:i i;:::l 1:- r,.¡id L¿rirj:. ;{,'rr-i). 1.o:-1.1,ai.:j ir::ì
cll':l oí ;it.; .ôet.j-ù(.1. i-.,; a¡.r;:c::,.,crl ih:.:: lt..iLr:-t li_, t:1,:,s¡ cc:tsi¡;¡t L:i.ci¡ lich(:ij.t:.1-:-, :::..;l

1;i00 -t-o';c:r ¡11ê¡ :r-l--L o.iÌru. iiorìcJ.s, i",:.,.:, b:¡ll.rrr.ì-n; ür !:,r.ì11,,r ::,;: ¡.b:; c,--i.r r i; I l,_:,_ ji.,..,lr;::..

.Lei'e-L ,:_' .r..j,,,:i¡,,. i,l:'lt ì_,c.r",-r::i::j¡:-ì I lr-rii tir,iì.:::_i _-r, -i,Ìlt ci.::li_orLs jJo:,ì.c.i.r¡.j.:.. .tltl:

':!'::'¿i.':, ir.r -io-.-,..; .^,..,.i.i..: .:r,i ::. ::,::.ì1. t. .) r..:, -t-.:.-(i.l o, i:. 1,.i._i;- :.r. i.¡.., ...:.,,-,
..1,/e ¿.i:s :,it:;,-j...;¡ L :1:::: .i,r,, 

i_":,-. i::.::,:: rì:ì.,: -l1 ::.rris,

:¡,.,:-.;t,-.. r:.:, -,,¿t:-¡:: ,...--,- ..._,. .,, .. ,.-."1, ,-"... :¡:l.i:ril_1._ ic:. .;;tc 
b,-_,:.-:..c,:,.,:;r

ili:.:l -lll::.' :;Ìii; ::-,ctl,r,:..,.,,,:r.:,.-: ( i..:..-.t:,,-. ,i i:,i . lt,1î a.rrt::rì-.:).. al-, cti. ùliiì !ì:..,-1. i,.i_r)_rr.ìì

.)11:j ah:j.:.'.1- lì:i.i ::e.: ::-:,ì .j i r_. .Lì.,.i . i):,r.,:.rii_ìl:i:ì ¡.ì__:: .:-j_,;.:_ iti .:ì:..c:., ¡i:i :r i..l.Lì:,ir¡,1:
/,-..jt r -..,.-



.i.ûj+
-l..irrr 

'r L,::il l'¡:r.:: rci i:.t¡:',t:.." ìi:ì Lri.,, 't.:' ¡ì.'J::'ij,)t...!t:::r.-:ìi ¡:.,.t,.:i i,.:.r_ )-r,. l.().:i¡..¡:1. :I.t,ti..,

f"'..::;l:,¡.-.1ì-..'r, r:)aìr1..1ì:; -ì r,:,:; i:.r¿r,: j_jt::i, (]i Lir¡: i:,i,:¿,Ì,c;.:.,::r. -il.t il:j'.;,t; o:ll ijll.)¡t.i..j¿-: L

c:r.pì.f,::r.i. hc.::i',::: (r-.:''-L::, ot' í.a, r:l-Ì.::ì ::ti :l,,.ri:, ¡t: ).gj:5 )r, j.r-la,¡ì.t r,lr)i.lt¡a;-fi.(¡,ti:j,;

ii :ì :ro¡,r ¡i.t;'l ¡;lr.: ,::.í:i¡ :ir:,:.,.::i.¡riz;i.r"r; { iir.ìrì..t Xä.1_i1_ì. llh;i.s :L:t clis t,o r¡_.t:¡.i.:Ll.i.,.L.f

l;rt'¿', j-r': -,:.j ir,ir: r,i,s:i.r'r:ir,c;ìli ìr:1¡ ir'r;'-',;s (i,¿¡bl r. ,,i..i) :..riJ-:ìr t-r:r¿i:q.¡r¡d rrr)ì.rj.oi.;(r:,,.!ì

i'r.,, di.: t' lrr:r¡ ai¡:i)i1C L1;:t b¡' c--;,:,-,- í:'lî l,;. ¡r:t-,.t:rri;. l,ai:ii :.r,"t:. ilar -ì.iÌ b:,, L: cr i:bor..t.r:l.r.c r s

iil Ìií:l: t.,'¿Ìs -ì.;ss Lìr,irr oir r,.. i i,_ì.:.j ,,hi: ìio.i_i.r:.,a5 r: oí a:t¡,. ()lllrj:a c)r j.:, :.år,r o:l .

j,ii¡r:Ll¡¡-,:.'l: r;.¡¡-:. -.: r,,:,ilqi Lh,: L,.ii,::,c;:. ;l:i,:,: ,_ìí:Íjoi il:i. i;iì :,. nr:i i.¡cr. i,h Oí

li¡:,irit:cil ii::,n1,;r ar':i lih.i.r'i;;i r)¡.1.ci,ïli -Lr--:;:; i,h:,,:r tr: bor,i.cr,¡:, ¡. ,c (í:ii)-Lc ii-,iii).
ì',lh l..l e ¡ìtl:j-t-" -1.:l'.,1 o:î.-ô,ì{\u r;-ri.i,ì.r-1 t.:..;.1.,:lr¡.::l.iir,rdi,,,:l-cÌ:..:1., r,rir;ir il j_:l,l:it-.;j_.i j.LJ.

r¡¿lr; l:tr¿ii riL'i:.,.Ìrúr. r:. j,¡r'¿e ítrs oi' írb:ì.1i.r.,;. i,¡r icv:¡r: j_n rr,:.¡ r. r,c j-rìi-;.1_c.r;3y cü .i;itt

{a;'¡r ¡:., ro i:¿-.llr:.¿tr'h,¿t-ri,:.¡,t-: o_íl o:,í-1.¿:¡i: j-::; ::l..,Lj;:,:.: L : cr.l1:)o:ii,1iìi:j_illlGs, _,:lìoì,j.r:1,

d e.c:licii.Ltr': r,: cit a Ì,11,ì brì:1 ,'-i,:.' i.n:,:.-:.., L.iir.:;i_;hL eitil aj.o sc l:e1.. ;:,s ,¿il 
:,:,,_.,,

'i,],,Lr;, LÌts¡ bcr::.r;ri,.: ¿:i:r.icü.l.iii..:rl_:!.nd,,irs¡,t,:i-r.-i:ì.:;is, Ðt oa.:..rc:t..Lj:; hoSs 6ir:i y6:;:.¡

:i-¿tt'¿i.r sc ¡i.l,a..i i.rri¡;.l_ n." -r,Ì:i, lì!a.i úì._ì. ir.. oÍ :i!i.:ir l::ris ¿¡d oi:t¡:.,-:, iiþu-..sir ¡:liiì oft,r,n

:.cir tiìi.l c:li .1.¡.t.;c loi. i.:!.cnl; :i_í' ¡ici; ::l- L cÍ .i,ht.iz, 
-1.¡.¡,..:i.

ì.:..:.._ ,r:r : .::; - -l ,,i::,'.:;:: l':,r.j1.

i¡i:: r:

J-:;: .'- u-L¡ ¡ i, :. -.t

i:C,r"ll ,:'.' :'.,t:'.. í:. 
'

'tlr/, r.ìr-t ..¡ r). r .

II't,r..,: ì,t aj jr jj-r; i rì r i r:,:-ì t. \) j: (j l'1,:: Ij o: ¿., t,.,-;:i,1.::,,. \i:.ì..;.t.-it::i: ¿,a:

i.lt. :í':i,.'r.::,: c.l ...ri.r.t: o1. 1,,-,..,:i.,i .r.i;.i_,, 
) i,, i.;, il

SirÌi:i: ,.:r:|,:,,j.ì_CL ; i.:,ì¡ ¡ì ii:;i.::i '!,t ::.i:iii-i,¡



(;i iìít,t L.':.íjlrt1cli..., ,'l_:.:,1:: i..1',:L::. l::,,_:¡..,e:,_.F ,,,-, -iC:::::rl-l-,, ,,.t:,.,., c:.i.. 1:,:" !,:i:, (

o." j'.r.. c'. :.:r'. :.::-:,I l;r 3:, , ..-,,., ...:1, i, ,..: .,r...

Ci: ::1.. ú

r c; i;;t :.,.1::i i..r

.,.'ll]¿ ri:¡r:t-'i i' ¡. l,..o;i,;:-t,.,i:.r.:,.b¡,,; l¡t...¡r itittr:l-:i_Ì::::i,,tì_: ,¿o .i;::¡: L .r,he 
e:i:tl;:,: i;

o:Î 1;z'4.,1rrt3: rì :o.,.:.ln:t;:.ì; 1:oÌ-i,i),s,s ùit :.:Úiìì j.¡-:c:,u::¡. t,.::solì.c:., .:-l1o:;:.Li.o:r, :i;t,i
r)il'¡jeïifj:j;,c ll-ir,,1.5 .ii c:.;: l,.c..i:,,1:.ii¡_t j.i:, ¿.rr, ¡-iar.¡i:Li.r.rì s _,r, L¿¿-:L.,1;;t j¡lìi:1.,i: _Ì r¡tc:rr
pro;iL'i. 1"ì,iì-.ì,' i-ç ¡i.:cìr'l::ì ::: ::lli:iti_i .;:,o: l ¡:i.:ì i:lìí.,Ì:,j.i,¡¿r:r n;criss::.:;r:r.nr--_u.i.,,-

ól.L:ltr.i i coa-l'iìLc:j_cii.¿s ¡n,j. ïr:at_íjç:ì.oio.,i,_ìl;iic;: cat_.i ¡¡¿, oLr.l,:..j-i¡:d cc ct.toií¡.i_:.:.1_:i_]..

îìtr: .¡;i:.ì¡,,j_ .ùs.-.aì l.ra:i it c¿lr l;r,: ¡ii: ¡ i-_:: i_ j:,:.,r,Ì ::s l;,i-.j ir, ù:.1:--ìi¿y l:.i)cìì..' ;:,¿ì,-: .

co,rr;i r'¡'.:i¡r ir; :lo:: j,j:.r 'i:.':ai,b-!:jr :iii ;,'..i,::' i, ¡ìì:c :icri,]lì_Lâ:rù. oi-r ,a,i' b:,.s::.is o:i .i.j:r:

soirtJi¡ir i:o:. .Fi..eì 
.;.-f . li:i. i,¡,.;.1, 1r1,,¡.a ;-:.,-:. tL::i titr:::,¿ is c¡ì¡ b::.r;l::¡¿,,¡.-.i i¿¡ el.iic;_rc,., _

1:::.,.' . i:. ;..-: cii.,..-1. 'ì;r -.t:,,.,.j.r).¡, .Ì jÌ.1,: :.-:,:,,-r.t..''1.):.: ilrt-; üj..,.:.J :.;: , :.1_-t- :,.1:::ì 3.ì.
jo-l.i.o r:ì.I:), _[r ,.:l-i]lci, r- Í:f:rtf._ì-3í o.,l bic'c,.,:.::,iì_.i.;. (l::,:c¡1¡;_i;11n l_oc:,_1. t,r¿r)::liirii. :..air

f'o-.tr,:ì. ,i--1,ì,:ìollralì ,¿ì1,:; ;o.lr; i:,:ic¡:r :lc:: ¡-1.:ir -,ntai. 1:r.c.rt.;ì.¡ì;:¡: :l:i oili,,:i-::r:,*t _iot:. .i;ì,i.,ù

s;ulr:i.i'-r I 
',elfio(ì, 

b¡'¡; r--tr ol c:r.,rac: j. r;¡ r-;."c¡-r'L¡¡. iir::ori,,h -'l1c.v:ioù;j lir-,¡r.r..r i.,:¡::,:ü;

il.,:c-i.si-cre¡ :'r-,; :isr ìr:i, -tjti_:., urrJ:ii::rl_.i, i,jt¿iL irìj(r objr:cí:ì-i.r j.irni: i;:-c¡r _.,-i j..1. ì:: :r.r-.
'L¡'rilj^:; c:cì. o-r r,::¡ iltr:: :.n i,i-i.e i¡1;irl:i_rr.1 irc;:rJ-zr.;1t, b¿c;usc o;.po;¡ulr ;¿cd Lr.:Li.oj. i; ri ¡.:::, r

(;h¿,-niirìi, coiri ì_ i;i r¡::s.

'i'hl, () t'¿ ,ì. -.,.ra,j,' :a C.ijij:.tj:i..i,e ¡:i.:ci¡..,j. t:ir.tt ¿rl.:lJ ì1í. ì--ls"C f1l1 .oIi,.:rl1iit i. :"iL...;r::,:

11: vc' ro :r:':r l L c'i i;ìl:'j :;r¡r'rir ij.r',ì. - ì,r.--. i,r¡,..,1.3 :r'crr., sr,icìr ,r. 1:,-re'. rrou-Lci bc t.,rrrü()D.a r
-io s;;.;r 'Llt: -lc.',si. b¡ri; io i.íl:: ,:j'¡:.i.::rrì1: .l,r'i¡:.i;, :in f.l.t,i:r.a: ).r,.::r¡:r.rr. i)1.â1.19 ..i; à.i:i ìji

0.rcc jil h:lr; ¿:.t r¡:::,i.¡rri i,l't¡rr;c ei .: (:r,ì(: .l-ír.\.-ra,Ì oí s.Ll: ì.:i :,.ij.ir:,.,r_ c:r, s.rr.ìr jcc!1r.:r cc:)_

:" i'-ì ¡-¡li:' i,l',i- i L,-,':-:, ci i e crl:r'..;: .: .r-,:,. j..::j..r r .:¿,,1 ¡::rri¡l:..; .h:.¡.¡i .:¡:r- i.r-, :.r. :r.:Lrcìi



-ìll-.,.-: :rj:- ' :, 1 -. ...-'..j.,_., :

¡r]i'.i í,,:.rì ;:::r',1-Ìi ¡.r r,- ltrijlì: ;:.:. li.ri

l-'C ü.:,li.r;:::i ;:;;111. ¡ì.:1¡ ì;i.¡;1-; i, ;;i11.1

l¡)i
ilil il :t;:. t:ìl t,Lrr-; ¡,': ¡ì.;.:. :l.lt j i:,¡;._ti :..-r i.:,:.. tjr,j.:

i.l,' ::.:;:r':i:,j :i,-r :i ¡-'t :i rjli.1l! l,itr: ;.;.i ¿r:r c¡...-L l, l

.,1i..',:, ¡:i,r-f ill:!':t :!-it .fa.Cl:':..

;lä :r-il.:l.iiì..,. ¡t,...o.i.... 
! iiî: ¡:?:.=!r. i:

Thc ¡: c.:ii:-l_ lilj:.:C :.:l i,i: ¡.ç, lr Llrj:/ l;::c cjs.i¡l:.r o.;:1.1. .i,: cìlt;ir:::l; i,::ì ìla- :L,s

1):i ¿r.3 r':i aír'r.:i i.ï ¡.5 ,-¡ ¡;¡¡ ,-.r¡¡1¡,'-i.o!-r i,co:i , -t,r ri¡r: noi .ln Lil.ìietÌ tc ìrs 
's.:L,i 

.¡io¡'

-ÐÌJrr)oäir:. o:iÌ c::.c;, cc.,"io,l oi, i-,o Lcr:j.L -Lire ,;l:: L:l:üi;;, rt:i i:,::.g t:;c.rt i cl:.¿e;n¡;j oii ¿..tìl il_r,D¿:CÌr ar, rj ,

'rlo:r Ll'ij-r,r ;'rj:;r;.:ro1'l ioÌìi:. :;,.:.; r'r'31-j- z, ccì iie¿.a lcj-r.r':-,f..j in i.L,¡ f ol.:i¿r-:; Lj. ¡;¡. i:::..:: :r:- ii.Ìc,1,i..:r,

i.n ¿;r;¡-l-j.s:is oi' l:i:,, :r¡slìl.i;;, , Ìte;i," :roü l_iì iie !-r.-,:,.1: i; :.¡,t;:l li-r c: i..r¿-1.:ì ;trl. )Í .l¡t{)

í;ir':l' l- :j-i j L i¡:,r¡ t¡ce:d .Lo a:raì-;/ze a:-i ¿.c i,u:j,-! ::î¿, ¡-.i: s:i .i::;,r b:Lorr o-ì1. 1ùo sû:r.,\,c) ¿-"íj

a l.)c:,i,:i.cn ..._ri ;ir a.1r.i;;l, -. s rtrr r_.,i.'i i:ic;r,1. i:os.L ôí. -Llir., 
_-O:i.rri-,:r .r¡h:,r-ch ¡::il--L

b: i¡::]1',,:i.o:n t,ci o: j.,::; ha.vc ilrctit íÌ:l-srlu.ìstC(l :ì.1:L ,..-e ir,1.:r--i- _i.t: i:l¿,,r;;,:L_ ì1.

l_, .r:o ¡:r_,cÏj sj..r;r i,.rs ì:::r.Lj:: .i.o1, r.ï rì1,)ir_.rir1; .1, :.ciiitj-r.:a-.1_ r-,l:ríìir:,ì:1s j.:.ì

i;hr; dr; o:. .,c:i::":Loil Íìiì;rd. Ov¡,;:, ,; l:,,:::,.,i.oi]. oìi ;..ii,:tr i,;--, 1¡:r:ìi-,íj :ì- i, :ì.s .bo i..t¡: Jr:;,:,:;i,d-

¿r;1d i:alu-iì;ìrta,r'ì i; ,.i r.;1iÌ to ì;ri: :l¿iïr:.::. Tì::i.:., .rioì,¡=: ii:ì--Li..ì ii_1:¡:i.tì.ì._'.l;,s o.Í. c_:t-i ait:r..roil

i:rr:ri'rii''ì:rs r ¡.ii"i, l'¿l:r:ì oL:i.:r-: ."-r.lì i):ceci,.; shoir.r.ci br', irr,c()û4 jear. Í.rj ¡, :;n ¿r i,c::.. i:.:, r:,j.c

cl'r'ù¡l; t1.iì ritiì ¿:c;.-¿,.'t. -r'j_,r.:.:l¡ ¡.:t ì ¡-tt i ¡,..1,t.;r.Lt:¡-;,

:', llìr.''¡,1,;-¡lritL, i.,r¡: ::;i,':,:i,¡¡ì s ¿.:ri:1.:.:,td. ïta, .ìi.;rìtl.L iliì.,s ril¿i(ir: ,o ¡ir¡ì.,¡,¡.-

tir'-,- ;::.. i., :!,;-:1. .......,, (,i ..,.i.;:,:-,i; i.,.... r-- ,,:...:- , I,i.i:.:. ._.i i..i...:: :l 1..,..ì._,.-.. i.c

uili:ì.r 1ìrìa, . arai iri-,.i.r:i., o,.-. i,l:,:;i_.ri.t.rr,.. :ì. s :r:_,,:r..:..,:,¡,,,



-ì. .t, r',:r:-:, .:;: :¡t,: :ti.;,ìl-ì:; { : lj, r i ,--ì 
.. 

, . 
j (:--r:j:l.riì : :ì,l-r - ;.,a 

"r.r, ir, n,.-i.1.

.-lc:.::. i.,,... ..r:li'. T:,.r ¡ ii-r. :'-1..,., .l i ::: -. ,.: -.:. 
.' i.¡.;.i.'- :i.,t ;r,1. l,:i-,Ìt i, oi: :¡;_ì.:,,._,:i.z::

r::l r:' cc r,.:ri- :Ì-::iilr:1.--r¡i io ij;-,.i.,i_r.-..j f i, jor.1.. c..,1. ll.-::¡] ija:aa c¡::..j1t,-.:. l:ot;t-,ï:_:.Ì, , Ì.,_lì¡:7::

iì i:li', ¡;ca: ,;:t'ci','.i:i:i- ir.-, a1:.¡iL?-.1- ¡t¡ :i.;,1:Ì¡t:ina; .iir:,¡;.:.i_;, uì_r¡.1;i 1j,:!1,ri j l:rd ;.r:.i, j_r¡

'l,riìç:í(-rl.loi.;-: lir.,:,ri::::Í, r.í:.,1_t L:!.1¡c,li, le:,..r; e, :Ltr¡if; ¡ur3:ji,; i;:i": jtì.ìal.a_ -.ì_n o;:rl:r¿ci;.¡ o.i,

;Ìl: i -'..:',.: l;;.,1;, .l-'i; l.'o'Ll ld be ¿cl-;i-s:'r,b.ì, c -lo .l_:ilrll i1.jir j,nì,a :j-i.,,lcÌì.i, i.,1 ¡;1 e;:ìi.,,1,,¡,.-

lj:'|::;-iìr; :o s or:ii j:r:Ì¿.:j'tr:': or'r c.-.!.::c:r.-L;. LÌ;:ì .Lj! i: e-i;:i.rjLr j_,r .ir-., ,:i.,i..j_rL-:: 
;,a_¡.;.,,

lf . !-:i'jls,: ¡:r o,î ¡cc:r. i¡.:¿'. Li-¡r:¡. ciis i.,illb.irtr-;c,:r siloh .,:;:j di.;;;¿Lr;¡ ¿,.,1C

oülìcÌ' :lre.ìtaìclíi :rr'rc:liu ccLt,rci :,.cirì Lo ¡ire :¡.,o:,.1-i.:;r,l orl ¿t lìa)¿it:l_. Ì,:.-¡j_t¿,:;s cÚ: cí,

Lh. i .':: :,-,,: i:r1..... i::,: i.o;lì)c,:,t..,.,.:i::.: .,Ji.::, 
¿::). :, .:c 

;;.;.o.: :.., :. -;t,r:c.i::.._.t _ic,, ¿.¡:i

áiTai.aì ê- :l.i)ì: - :l c i¡,:.-ì- Ér a:-cr :i. i.i:l,":ì.utii i¡::::l .if!.i Llic, ¿,.br:r.::lot, cÍ s !o,;;-r:t.¡ i;:,.¿ i:vott L¡

1.it:i.-ri1 :1o.:.lit:l.ii. .:.:1r;r,l.aj ciltr:i¡¡:: :r sj;1:j__1. jÍa.:jll sa.ï.:);..a:, _.,, .:..: .Laï,'.c5 cïaÌ1 :,jo:ttitì,:
i-; Lo i:¿:, .-:.'lL<, i-,: c:...t.j_::i.l as:í.t.. ..) .. 1 , 

, , 
" . i -, , .:. .

': , 'j¡e .r:.r.: :is :'ociìì j.i.t ¿:. lil¡:ì.: ì- oí i-,?l:ir_- 1.r_ i,,.it..: fc-r., jjorìc Í'.¿rj:;a:.
í c¡;t!lu.l-¿ i,:io,t :; . Il -ì_e ;16i, _l.o¡;-!,.:;.,:.L:;Ìl .l,jtiì f.ea_,L tjo_1.,,id iitjr_i ¿r j,aLl,te,.] bur¡ -i¿l:ttì

:ln teìl-¿ci'c i:iec :.s o.'.. br.i-,_r.1. -l_:ivcs r,ccli s L:fuc.bit.r,es 1! sr¡i,,rr.r: î::t...¿ ¿:..i; â. .iit:i:..

L,:in.r.,-..:' Þ::'rr;rl'rirr:i n¡:; :!.r :i,ts c out,ej1i:ì.cj,. n,t_ Í'oi.ln r¡c:¡-.Ìs or1 iÌit ¿rtì stllÌþìj,j_cn o.i

crolliÐl-t:tc cì.j,-;:i s::ì,b:,.1i- i,;;. 2t1C ¿:_l. i-r)i.;,rj sLtch o:: cû:r.._-,:cnc L: r;, p::o:;r:¡ _ir¡_cr;ru_l_¿:.Lioî

carÌ pÌ'cy.:ìnt :ì.-1...



Cll.irP.lli!;rì \¡.i.l,t_

Ui.i¡íi,:ìr !-ì,ji) fOii,Ji,Ui.l.u,.lti

?h: ¡:l'j..r'.r, i.r..,e,s Led i:r Lhi.s stridy s ilciirl:r,:.cì -ir.c,:ir a grc...:i_r.r .¿ rez.,..i_22..-

'¿i oi-r tha i; i:ì"e phcno:rc:'ron of c:.:¡r:ri,:l.r e-ccu¡mf ¡.1-,ion a'cl g.r:ol.Lh is o'€ cjr 
'ìc:ke;r'c 'r,o u:trìersiancl.iri¡,, i;Ìrr p:,crìrl_c,:rs o.i. ú::.i¡acl:.r¿¡ a¡;i.ì_crrì ¡,,.;.r-. .Lo 

le ¡. ¿na ¿o

t''.irl. tìo:Lu.t,iotì. Ib i,-¿.:s ¡noii,¡¡¿iLcd b¡ .uht: cì_esi-r.e i;r.¡ coltLr.ibiì¿ê to i,Ìte
r¡:so-l-u1;-'r ot oÍ thc: apir'91".'L crr¡r-ri-cí berr;ce,¡ the e>lirairdi,ng aird cìiang:ii-lg

¡irv-" r c:11 sr'ì:ilc Lìì:Í,-- o-i -í¿irn ci|r¡j. La-l ¿:n,j the rincÌr::.}:.:i,irg :rj-rar.c:r¿:rr- s L¡;[c Lù:.e

of ûan''i, i;':'r Íar-,s.

The i:cl,i<ì,rrg ìry-ro.ihcs e: ,,ihi.cli ¡1,r:i.rìr;l iir j.s, ,,ro¡! j_¡,¡o_1.,.,.c d ¿:.la]j¡s:ì sr

iroLh ¿'¿ t'irc a3:;i:'r:g.Le -r'--¡e-L ancr '¡ìra1, oi Lir¡; i'ciivi ir'¿L-r- far¡rr ir¡r:j-i,. fhosc
perL:-'inir¡; to Lire a8¿3rega'r,c ¡¡c:'e ex¡ìÐr.r-:-rcr a'r, i',h e pr.orr j.ncial ì.eve1 b.-¡. a-n:rly ::.r- s

oí sf ::',o: ,.ì. rii.ri,, lii::ì.t..t..f :j..ìj::..j 1., .i.:-i lr..:.,._r.i l,:L ,._.r...¿-.1 oj., SL::ii.. ;., j.c:1.,

l'hree pr':,:tci.¡ta-l ¡t: r,r,.r-.oìs t,:e,ì.¡: :-r r-,,:r r. i ,¡¡i ilh ï.scäci., -"o lhr ag3regaLt, i:i.;ti:,cst:
_1,. Is Lhi:r.L: ¡.r..I-clq:ncc to sirpt,_ort Lrrc co¡rb¡.:nt,:i.cr¡t tì:¿;.t, seci:,olal

o':'ci'c::¡ec:i i;;'' oí j)r..J(rrl.. r',io:4 ex:rsi,s; :in canrcl:i¿rn a3.icur i,iLle,, i.rÌr:iJ ir i,rr._1: -i.ri'-
dit,i-cì-ua.l- î¡,r:ils sl_,--lÍcr." f ::o:;i irrs¡uff i_ci-en t. s;i.ze?

2, Is i.;her: â Þot,_Lti\,Ér ,'e_l_âriio.ì btti¡e en ca¡:Íi;t:,t_ aniÌ f ¿ir,,.¡-: i.lLcrot¡re

e-n:ì ie., r'l ir, -.: -: r:rC c::.i.1.1r¡ 3;-i.n..!

3, Cr.r (oi, shoiiJ-ri) ca¡t:i.i:ri geins bc ccìlsi(iei.ciJ ¿ì.sr sti¡.,l _t_ e1t.jl-, i;rï,.f
-i:,,Ì1..:aJ ì'¡l:Lr,_Li. -, i¡,:,..iì..-_:r C,iL:lti i:.gS; LC.r: iLt.ct:;,.3: lCr.,i 1. 1l:i.3ì::_.,: j,.ìr::_n il,:il
i;s¡ .-l i_,i. r.i :1;:i: ü -t.o i:;:ì si t.::i.t,h i:l LÌii se cLc;,?

'/'.,¿ 
-Lr:¡r: 

-'L;-,rr 
j-r:ì.dü",.1 .i¡ri.:i 1r:r.t'.1. e ¡íjcìÌ:as:iyc !r.ci;¡i,-rììì! j.n_3 lÌocr_¡-L r.¡¡i¡;

clrl:a).1-o1r.)iì i. c;:¡*rt:i:le i,ìrt f.oi- J. c:;:ir.r ¡.¡ ¡;l,.tf 
-L.i.f 

¿r: cì:,: cl (ilii:: s L.i-()ì.r I

U:i.t.r:l : ttL.i,,.t:r. o-, .i.:..i¡:s i..h.:.._t; lr:.r:-il ì:i.,.ri ar i..ì..r1!i-o¡ I Ì t,îÐtr.t c(.

b:'r':', sJ-r': i-Ìr::: jjt'o.ii:r::;:! :':r :iili,i: r',i-o:.s arrrj. ¡rr s l;: r,l.r-:i-.r:i. t:,,,, ¡rr.::l j-,;,,c: úir:. :::r'r.:
ei:o-ìei,raì:s cot-riì.i .L:ì-:;.r. lì,r.\i ...i.j -. iì:ì.tf,:¡t,ni; ¿,i.l,:! iil:ì,:l¡ i-,cì c:í,aiì:ir o;r:ì r;.;:t ,;i.r;



oj iij.r'cai J-::.T:our', anal cc)irsri.r.Ð L_!-on (in rc_: schc¡ju-l e g.ì¡rse ) â:í,í.€jc L
a., f r_r,-:t C,i:;¿lt:j.1,¿,- lj_c:r ¿:.ticì I,c.i:joì1ì.C a iis..?

b. i.nco¡,c,l.or.::,1.;:?

. c i coilsujlþ ùiorì atcì i_i,s ¡1i_o:,; L.h ovc:: t-urir;?

d. acci.¡t;iLr.r-at:.on oÍ, ce.pì_l;Lì assels (r:r.ocluci,:ir.c ca;oac:i-ty)
:.¡ril n:i ;¡o:.. Llt.l

ír. ce,1:ti_ ,:e J_ ga-_i,ns?

,-,r,ll]¿?.i,i

J.t g

i,cC:,O:"¿ I



.t)'¿

ro.l-Lr- _i a .: i.ir.r. ,.rÍ,C,it :¡c.l.t,h oi ,;i:otì,,,,t i., i: r,,,.1.,i_ r,,:: ¿:. 9::.r:j c,ü:i :i ncorìi,i ì.-1,()iìl .tÌ

i'o| iJ:,,:: ,, ;rl'o::i;:t::'.;. .,..: :;1.:.ii:.ì- it:1 ¿, !itij.() cl c::; ì.1t.- i b:.i,t:l --.a t1i._.i ¿tl.riÌ ;:;l;rr::;
iDooii':' 'r,rri.s ',rciir''r i::,:r',' Lir:ìL iio.i'íi Lh,r r'. r.rs..rí o-i ¿.,.1 :i;;:;:rr i:,;¡,.i..i-i r.:sr (Ìi':î:!.ïi:r :.ir
i'rc;,t:, :í .:l;c,iL ;.ilìil.,'¡:r, fc::ir ljl; ;:ro.r.ì i,.,. lrìr ¡ri.r -fi)i ¡:. i-,::.ci.,:.l-c¡ -L:li;-..1..:,.:.¡cr.iri_

Ì!:ìa!ir.:ij:r iÍi,aì¡ c ct-r í-.: Ll.¡ii,j r:-:o t] :i,:.,. :iv:Ì.lt¡ :jïraÌ inÌiaSi,:taì-!i.,.

Chal._r:e:l ,t.l..t o:l i;h:i,s snlcì.r, co:i,r1lcì. ::ì.¡ir LÌrc -í.:ii:rÌj it-l;: ¿-i..i:irl.,:ìtr:,asi:iìti:

Lltirr- ci¡,o¿d,-,::r i-,:r jrr:,r.¡:t:r,_: i,i,r;.._,_ i-t,:.oiÌ:.rc:!:i.cJt.::.,:a:i1 ,,-lj, .,:ir:ì_ì.:.;:i]i.:j,lrr:¡:i.¡t:i.l-;L,a

:,.::._.,..:,i;:'_rr,..ì..¡ ci.rls.i:rr-l, c:ii::i;::.1 ì:a._q::. :i,:_ r.;:t,:l s eii¿:i-ì:,ì -iìic :,:.ucil. i:,:i_.]]i-r:.,:

s.J'iì:l'l1s) ¡,.r:ìn.l;' :i_-i Lll t..:j:l.lb .ic .ì.larì, r,ì¡:.c Ìi.i.:;cr,;,, ¿r.l:rl j ¿.bc;,_1r.. ilhj_s -ì rj:ì-c::. i e ,..

.F 11^ r ,.,. r.r --.:-;-(j.r '. ¡J I . iro; :XcÉSi:l ¿',.;.tr::.:- i::.-Lo c:;::i:i-1,;r CiC¡Sl; r,;<.i. i;i, i.n il¿:-¡iirt.it,-r_

:.,.c;r:!. r::ri--tit;..:, . :!i-, Lll. s¿lil: Li-,.g. lic,:t¡¡;.rr cì i:'.,-r;.i,1.ai.r a i' :i¡.:ou;.: ;,:ì:to,:i,j Í:.:rr:ì

-"j-r:e.¡ ¡-:,.:1. ...:!';iír':t.j :(,ît;:ì,ol_rsl :irr C;r.lt:.cìa si.1;tr:i_:iy.i;11.., :x.<. s:.,,,_.e irr: c c,i ¿L c.ie-f:iir:1. Lr¡

irr'd:-l.r) oi f:¿¡..'r ,,:i_:e i:,. -liri:r,:: e_i .i,i:-: ,1.¡¡:::. :,::cj. c;1. .l.lti sc:r.t_:.

Trre ,i el.¿. i, -ì-c:t ¡ l-,:l-r, l:. !;.:¡:eri:, va-ì¡e oÍ c:,..a i-,i, ar l_ ass.1,ùs ¿,-Ìt.i fâr.,_i :i.¡r:,:rl,lc r

:.-l ,:.ì..,:r:1,]-h .-'..:ir_ì:''., (,lt i..i t:.ìi:. _i ¿r; i. -, ìì s, ïro i ri:l;.1.ì..y o.-i.:;:rl._;r: i,, iijrc.-i: :::,,:

l:i.'i; l:!': r :;l(r ì a;ì!,-ì..-:i :lli'C it,.:,:, :: i.,,r) :,.::: l.:tl:lir:::-, ¿:nri ,.::.iCi:l: i...¡..:lCh .:-l.i.. Cl tit¡..: L:,-.U:t

îoi-:r'ir,ì:r.-ti.(,a:, :l;..:t:r .Li:;;r.lt 
¿., -.,'t;.,.: c.i.:i c,:Ì ¿::.r,!_:l L.:,: êr:;'i,r:ti:,:ì t,¡j,l.:i,¡;:,1 c a-t;.,- it:,..1_

t.Ì1..i î-,:ii-i.ìi. a';:i..,ì:-i .ì.,,1 ,t ì:,..;an ;/,.:i. .i-.iìî :itr::-ì_t.r¡::.:i-: ol .,,:;.: ¡.,;t r:"ì i,,::r._:, Lìli :. .l:t-::;:,t,.

l--r)'-i ,:r'.1c1: ¡i-'r:r-1, ::::'.: ira:'..ì:ìr ¡rea,..:: .i-.. c:: iirc:;:: ::1.i....¡. ¿:.i.i. i,:¿::p:,;1.;r Ê:.(j i¡ij_r-ì1aì1i.., ¡
i.;¡1i;1- -,3l'. 1:f r-i ,i1.airi:,¡?:1. il¡:,r::-.i.;t-; i,lt.it:, .,, .i,:...:;t:, ct,r',c:.: ti.i_: i:ji -ìl:iìa':i.:-tii. es
c:'1):Li,1ì-l ¡.::t:l; -1]: i::e;::_:-:r:;.i,:i:t.:.1 ¿l::J tl {) i;1iI.i-t iì ¡c i., l.:..;.t:: r j:,.:r:....;c:.r-, _:::ì :t ;; t_.-:-



(ì,..i¡.-ìjra',r;r'.:.:l -.:.1..:,: i . .: : ::,.):, ..:: . 
'î:1,:,1¡:r..¡.ì, :i_.r ..t.tì,,ì -.i:,ìì_1.i,.: i_.:i. l:,rl

a:t':r:,'r.;.:.'. ...i,,-:l:t-!.::.,t .:Í .-::::.r¡,:-. ;_¡.-l .r:rr ::,i ljl::-, 1:.]l .iI-t.. i,.,titi, jj..,'ìr.ii L,-

-i.'i:i:., l,o¡_lt:,:ì (t:,,..,,,,.,:., ,l:,:ir':::Li;r I i.,c:j:. L:..,::t: :i:.r:rt i;,_r1.; ) ..__i:i r::, i..l-r:icl: .,;:.0..¡iÌt ,..i.

t!! . :.a ... . :--.... -j. :í:, _r-1.,,:, i, *1,., i..t... ;;: ::.:..,.1 i...t..t. t::... .-,

t::, c:....:l'r',, :ì..' J¡:i:iri::.,;1,.-.:.-rts ,lo I i.at\.a,-i .ìi- ir-.1-l-i Ìi:i,:i r_,: i ,;:¿.:-,.

i.o:... r:;s Llt:. c.:,.::.c -i.:.1.¡ i):l ¡r,.u¡i..,a:¡, -l_:;,i r,-ì_ lÍ :i.:rcr_:;.: .:,:-::i c;:tì:;,.:.:.:, _.;.ìirt;

c.l t'a.r' ¿..i, '¿ltc ,J-e;;i:'.j c.,. t.i;2:r: -.;:...,:,i,.aj* Ëj:.1..ì-l.rìj¡eal . iìr,, :1:l.oä ,:.,1.ì-¡, j.i; rri:l i¡l: s;,.j.r.i
'l:r¡ l, i:::.r;:i,;:;-l iti:!ir.1 ì..'ì ;i; Ì.r':i.,.;h ¡ì.i;e¡r;r¡,. i.l1a-.:i. a:e. ,:i1t 1 L-Ì.;,:,.t,ii.l .r;r,c:¡rsri f¡i ól.t ùi,r o,., r_

íla-l':r;; O:i. l.:.¡i¡i :i.r ì:l-1OÍì.t ¿ì,:a:i.S l.r-lr:r:.c :r.:i¡:icU.l..tr.jr.a ¿:rJ a:,:.:fir lC l_r:::tC:;L Sric,:j C:j ¡i,il j

.'l-.. :ìn.:¡r:-r-,.,,.:ì,. I. r -r..: C1r.,,.,.... - i:C :.1:,.. s î.ja,:1.1 :jì:.::L:i r_.,r ..(.-.:. i..,:.1ìa

cÌo:;:; :rll, tr.: r.lì ì.i3 i; .i:,Ì¡::: l: .:.:; ¡3 Ìr,.:-r L rÌti.:i.lli:., ar:i;l .-:.t:cllll:ljj,Ìl)-Lr:. ca)Tl:J!.:ì.i:irl.1"

-t.i; silrpl',, r:ri:r:i: ilt:. i, il.rq -1c.,¡:-t oi ,.":,..,.:..¡.-¡¡,.¡ -l r-rr,: i,i. t.i¡:i.ch i.l_rr ¿.i::-i ;,r,, :ì-s ti¡¡¡;
co¡xitli.; ¡d l:¿r.¡:. Ll.:r rl:,,í.jÌl. ,r,i :-;d;.,¡r,_sì;_i.o;,r.i,c::.:lnti,i:::i,i.j-jii::ijr¡r:t,cÌ:i cìì tt. a,Lj. ,..1:1., a.),í,

fl,,l'itl r-,:i:i::> l1:i.o:.t i,!'j., i1.aù.,.¿, å.:Lil .f¡1.,¡¡,,,., l|oì..,:i.--]j_ij,,;,,:r.,tl..j ir:. Li:,a,, r,u,.jir s;iriri.i_cl,;

i'-r Í-, ¿ì':'-j.: i.ì,:,, :t..:c,::::':i-:r,. tc :,e ¡¡.! r-,Ir: or: ,1.:.,:¡, iì.t0 i, É; nt.Ì.J- -îir.-rf) .l;,qïri.s.

_.1,Ì-.: c a.n:,,..,4, -;o .i:,t¿ i:,i¡ir.d i; ìr. (.:ì i:,i.oit ,:r:t r:e.l:ì .i,:l,i ;,:.:ì_,: s irs a rì,._ri:)Ì)_iî:riìert,ú

i:o Í¿lr.'r._:.rsr :i.n,: cut.:, i.s ql.,:ii,:r Lìcii;¡ir¿¡, ïì.:r,si oi, a_L.l ., ..h: (;.i:cíÐt o,,... o¡::_:i i::.1

;,:¿.i.ll-.: j.r,ì-1.:.Le: r lï.)t.:;¡ j..l-.lt,::iOI:la: ::ì í-,,_ìr.l.iì i_;e t:r.cl1,,ì1iini :]lor:, th:-l. a:. t..z.t,
,i¡.:i;rs. ..:l:.:ln:ì-1.t, i,--j_<;t: ::,1' ::,,:: , -;r,,.it;s ..rrc:.:1, .irt:. i i,:.,1.¡: ¿,:,i.,. iu.r.;¡.ci lo i::i_;Ì-:

. :i. . ' 
--ì 

:; .ì j.., _.I:_j ,..,t. C:, . , .:ì:. ._: I .., ,

on Lhe iit,:i.n.t ì,-^i::; ,,:í. :l iit¡i..¡ji::.i:.,:j. ¿.¡. -.;ì. o:l rìi.:¡:!.rLi -..r¡ L:r,¡lii c,:, s,,1,.. or ii* ¡:ss:,i,

1:lt:i.: or' "-ji.i:: c.i' í..i.i.a,ali i,ì.,.ii, r)t íì.i ì:,.,::t;)!..ì i 1,,1a,,...: lr:,;:..r,.;:.iìr i-íii: s:,ì:;:r,:1..: iìr.;



,-:.l.l,t l i 1A'.

i:,-. .': i,.: I ; ,. :, : -,. e l_: ù.'1. ,, ,irìr:.i,i ) , ,,1!:it.ì.1 Caíiiirììi::.;i.:,i,.:¡ì C: -i_::;., :-:i .: tir¡.ì; :l:_.í_,

:ir,:i,t,i-, :.i,i,j-i;ü¡l:,:r i..: ;.. . c.i e .iì._L .:,r.i jr::.ccj l:rì,;.,11¡¡ ,,r,,i .i,i¡ c:,,:r¡r-:;i,rl,:i.c:r,
l::Í. to ai.: jiÂ:-.::.4. .o_et.¿:r,:i¡¡, colìt;):ìir:t:i,),': _ ::,:,:ì .,"1.i.;.i:^,¡: 

;:.:.i;ì,:ri ir,-r c,.l -r...::,.^¡:,¡
p.-lj-oa::. ir:ì (r.l r¡ìi-j.i:¡r :i.i.l t-.ti:..1. : ,i.¡i)ú :.i.,:.. o.,l j.t: ¡.::i i,:lic i_r i, ¿,..1.t..1 :,:l:r¡.,.i,1r t.i.¡;1,,-..j:, ct"

1;:j.j.lr, ... ,:...1r:: .-ì:i ,, .,....:, i.,l -.,- r:i :L r.-.ci.. ¿. :ci

i.¡: l.h¡, .c:;r;o:rÍi:l.r:n o-il lh¡.:i-:i i-.e:s¡cc.,,r.,,. ,,,rrr,-".r]o,]r,r:;: 

ttr;":. t;r""1,"]..'

|)i llci:!!:: ìllr. .i .t_.ri,:,e ,;i.o--to_- 
1..-i.:.,_, ,-,:l .:.-.:.,.ì..._i :.tr I.i-..1.t.,.rì :.,c ;:. .,_,.i:_: ¿.r

\:1arl-r..: j .': ::; Il..i, ;:.:-, 1,.-,., .. ;..iiÌ -i.r J:. íi.:r:. ,.: -_:¡¿-.r ¡;:. .,.-::1. .r:l_.1, ì.,.-i,
't¡aì'.ê rJ'(ih:t.¡r: i .t-::,::i,l..,l e :i¡r i;e:_:._< o:!l i,l:¡'.:i. aì;:..1.ì-;1_ it; s,.¡.ì- i.:li i:-,.,i.,:ti o:t-:
îl)-;: ì''11 ::- L-. ¡.,:^.-,':.:'. -:i:1.ì l:,r.,,, ì,ir . i,;.:. :r,) tJ.l::.i.:ti o:. (i..i_,, .( i.,.,t..,.;..ì..,:.
i-¡ ;re :rs irjiril:,:ì t1; c_tl:!.i. r:ãr:j3-i,:.. L.¡.c 1 . :l:;..:, ;iot. ¡¡ci,

0.i :ì.:.r.i,.: t-¡: ç i, i.: i,lt.. ,:.rt,-: r,. iilr:.i cl,,,i::.,¿ !t:t.: riiìo ì:::"c ¡,,:r-j li.::¡:¡ .,c tr:r:
a.l-1, ,:::..¿:rii_.L al¡:-t:- l-¿ ir itr i;c -,:lte:1, i_t: :l¿c; ì.1:.i,i::a ali-(,1. l.n íi ti.J,.rl.,:)ì.r-,.i;.1i,:r;..s

i.ìr;.'," r*:ii. ti::r i;ecì :r_i-.1 ¡.v r:L Labl_: siro;.i; .1.;,:.i,t (c,:c ;,..t;:,,i, ) i.O,_,L: :iL.r:.. Í.r,trrì.:,t. c::,¿-¿-l.c

Itll i,itc;r :rsv,t. _iit1_l-;, I,l,i..i_.1.- z i..¡, i:1,:: c,:r:¡ì-i.t_, a.i¡¡:ii .1.¿.ìt_1.e _;ûì.. b,:ì_l_iln:j j-¡t,: :,¡i.-ì
¡ili.:;ìt:itrr.¡-.',)i' j,or (.:(;,j-::i;1.. u.lr Lj.,}: o.rî irui-.lrl:iri.t s . ,.r.,ìii-t: ¿,pi;¿,::,gi_ri.l_;r;i.:r: ¡iû:., il.1a

e¡,:r,:;:,:i-.J :ìr-i;'.:,; ';c cìc. :i.-i:r-i', .i. s, iiie ::,i¿,.i; oi_: Llei .iì-ir, 
c:..rr L:,-(:)¿:: ,,ri,,.:.i:¿,.; 

¿ 1, .
'iil¿i:i iìì.!.:i.:.:ir't:: i.: r,i:.?,,-i.,/.¡¡;;¡¡ ¡.::r.-.i-.1: i_ r: li-,:., ci. ot: {. .,.i.11.':aÌ c.:, ,r,e .,s :..,,:r.s 1loì; :i.ì1,-.

' .: :, :Ì . : ' ,.. t:i ;i..¡ l.j s ::.ì::i.r:i..1.." -La ::tro:.i.

t::,:-_i:c,;...:.i:,.i:::.i r.;tai.t(ì ¡ar I.:,rju üjl :1,:.:íi1., ;:::1,ì.c_j. .,;j. Ll.r ¡-: t l.;O:,¡Ìt oí, 1;::',,

t,ìi:.-t i, i: l:j.- .,.r .ìi,... ,ri:.;::.L. l-.:: ;:l: j .h: r-.,.,.¡_i. ... 
:,1:,: -:..j iì1.i,:ì::.:,.;:.

-Ì.e¡::L i¡f a!,:,i.ii:tu,;ì;:.,;i.c,a::.t¡-:i. ::ìr-j(ì .'i(t.la:. . lt.. ir; ¡trito ,.1ìl i,.r-,:rt::.r ,:.r_?l:j i,c ¡fo l,i: ,i;L,.í
ii: ', i.,.:.,ti,i..::-.,.,.:.1r,:: l_ ,.:t r:..:,, .lt,:. :--..:::.-: :i:...,....ì...::;.,-i_,.,.;;.,.-.:.. .-,,ì..,,



). ¿::-:.,a',j , .,tt¡' ¡rt (:, :-..r-' ,¡ ;.--t::ai -,,-,.,.; 1,., i)t:'.11ì:.t it:.r3r. .! .:1:..a.-ì í}.rri

.1.:¡:l.L :.Ï1 ,ii,:l. L:ì u'::l r. 
1 
-, 

1- ; , ; i , 
, 

, 
¡ ¡.1 

. , a)Í. r:,b.')iì]. ,¿,::çl c¡::-i:t.; Í¡r:¡ ¡,¡,:ì r:,rr

Co -i::'l r. -ì -.-.-

r,:lt_:, ll

';lhr: ¡ri¡rci,r. rl¡:rtr_,:rsi:,,.ii;i:s i1.,,:. u:r i:i,ri,l,rr.::,: i; o; t,ei.jtrì:.:j:it.,. t.)j,,rr.ti.¿rÌ! j: j-' l
bo i'ii ¿Ls c p rar-'rr:i 1i Lcir-L ¿,,ii:ì ¿r:: n¡alìs b¡ ril-,i.cìr s:r, ir"-i:ríjj-oil iicì-rí'Ì.g (:¿Ìü

cì r:r'ro::s l,t'¿t lrt to .:i:,1,:::,..-: itc.l., i;lle:i.:,. ¿ -L.t:i..¡u,-Ìai s-. ¡,.:i í:r(r; .i a:,.1,t i;¡rti.i ih e,riiì l:,:.,c:ìttc i,.i.o:r,

lirir j'ì':ì i;llc{j t¡-; :r- ¡::!¡'rll.c clì,::" D r cJi¡ j-rì r.raj- nco{rsíJ¿::'r-v:i.rrìrìrir^ilriiì)li-,:j:,rro::,rit.j...:!.oir

isr :-"'s i-l ': b-Lr': ' i'¿ c:Ìr 'ci: ::ü1o,¡crì a: ¡- ri ¡i]e -r--,J i; j-cj:..1 ùo().r- -i,(: c:aarìr:;.il.c rìlaìr.r/r

-'i'¿rcr: i;.: o.i i-i r,ri-7:-d!ì:'. J- :1Ì.rr) r'o:: cþ .ìJ .i..; ecorrr::ili,c d.!,rc:r_si.olìs. c)¡::., oi .i,hc 
:r-r;-.r:c.

r'i:r-1::a La i,:ir)tì i.ì oi.i pír_r:-i:rtc.L:i_otar e:icì :i.i-rl c:r i,¡,reir-í ä:,c:i:,:...-¡¡{t. Thj-:; co1-ì_.Ì.ci baj cijiÌ..
ciüc i':'cl -l--r'¡rlr-i.',:¡,:; i;h i: .ì-irrr-a:r ìjr'a),:i3.r.îr'nlr:i n:r :-i;;c:..r- ii,;:r i,o 3. f.¿:l:liiorì rìrìi¡r.oa¡ -- 1-r,-,.c_

i¡l::i¿:ir lroii t-il i..ilr.o -l_t :!¡:.rc:i.ì s :-,:rci pr:i.c,,-,s :.'o¡, cekrr.,-L ¿: ito¡.] cij 1,,:.i,-l_j.:2,¡:,j:j.itr:otr:c.

.¡, si,r,-cli, o-i i-,ltj,s tJ,,)rì Oou_t_d Ìr3 (ic:1r:' ¿r.L -1,,:.rr_r _1.c,",.:-ì;.;. Ìil,: :ij_r.:;i; ¡ra,,.i;

i;o"l-l-d :iil'c'r'ücji a r'son::'s¡: r,e :-'.ii aì,;i sis -,¡::- ii.L i¡ .Ljr e ;)'cÍìr, snQj:in.a Ll.r:r e:iÍ,t:c i-,

oÍ Lh<' cr.:iÍf i:r.ar!ca: '].ì:rrr,Ì.: .r í:,1 ¡'c:i.J.i r-,, ¡:.n, ! ,i-;re,c ía i:.r_.jnir ()j. i:rlroci.i.rc Lj.-oil ar)iì :iìr.-.

ves t,:ilc¡lL rì:::.i.s:i.c,.rc ¿..; v¿ri:,-.i.,.i ¡ s L:;;;e.:_. L ,i. -i..:.; tr e::r Lh,,-. i¡ri_ t,i.:;.i. ir.,¿;, ¿itil ,i.iri¿t.i.
L,.,*.-.,,r-!r.¡., ! ¡:¡il. '1it.- ,si.Cot,..i i,,A:.: t:Jì,i-lol be s:i::l-,,_J-:r¡ LO iÌ,e aiti;.5i-S d,o¡_r e il.t ri.li,s
st,ur'i-,-.

CLiL..; ,irc::i-c.:, i:Ì::ì ¡li r.:.,u.r:j: òi, a:::,i, r-,Ì.¡. ir-, io t-;la],;,si: rr:j..lh r:cir.i-:i_¡c
; r'o;:: .': ir,i ::il:;; 1r'r.-: ir'::, -r :i.'-1.:r r,irc c o:i v¡.:1,:j.r.ir.r, 

";.J.:ì-ar:_ij 
1,,.;ìr,i..1, ¡:,o,r.;i c:ic-.r; c:r iì::

cl;,v i;-l-o'ri:: :,il j. o.i í,er'ii.,:: :.::'Í1.:;l; c.-,1 ¿i-,,r.,i i-,-Li.:¡ L,oi:¿,:iÌ i.n¡.tcr,¡ai-ir_ng::,ilcì r.lt_.tr¡

'LËrcLl]ç:l-L..',)-c)ri:,::t,oì.r.i,lÌ,,.-. 
i,--t c f :irtìt -.:tri:lr:,:ì_li;e¡.raitcr: oí. ¡: coi-:,tr:L:l¿j_i.r,;:ri.¡;::-h:ì_c;:l.j

ef:i.:cis c,í ¡. ¿li.:i.l,i¡ r.r j o::.;..¡¡ o.:l i:í,iÈ,r:i:iai,:r1...:i:.;1.:r€,Ììlci-rr€j, i::,¡iJ.,, i,ni:r::. ¡)(,r:r.a i,-ií)::lr

an:i ¡t:l'¡: i,u-::.1- (l-: i.r; iljL ¡,::':i:i i l:. r::: a::;ì ¡l't¡L: o.. :_.1.1.:t; :i:l;::¡ t.¿.i:;.l,:_;i:::ri,, 
'::.



.tg):'1,::r, .l::.lttt.t.. --1,,:,1., r,sr:t :: j..1-lti',: Oj., :lt¿,:r.,..,.:;,j oìa¡ì:,:i ; Jo-j..ì.rj-ì..-ì;r ¿r-1.,.jÒ -r ìrr.ì
illcl:Ìlìf ..!.-,;¿rr .;o r i-...rì;, irii,ir i,;1i g .1.a.:i.

Ì,ì.-r., :r.. .;r,r:,.1].i,.: :ì!iír-L;¡:j:i..t c..i li:.r¿Lr::¡ _IJ.i_ siii:., c.¡ j.:; i,i.t;..i ,¿..¡:, coli_l,r.r i:io:t::.:.

aticl r:c-1:ì-c¡' ¡i-l;:.' rr¡: cì-r .r'.:r: l:r',:ì a; :1'oi:r'.t r. :l i:,j.n::j ,:, ij,,.: Ç.(.ì-ti) c ! ti:, of ::r.r a3 i" j_c ..l1.L.Lir:i-;

un:i.i io i-¿o.ii.:1., tÌ:r: ::'iLr::1.1¡, i¡.1;,.1, liri_¡ insl,:L i,:i,¡_i_oiL r.cittlrr.r:ci eu i ¡::1o,.,i,::ni

si:t.i,:13.) .i:: !:."r¡.lìr: ll,,l:¡,,:,;li¡ cì si, I 1. o.'tti,.n i.. i¡t 1;h¡ r_,:.:l i.,i.ii, il.:i::.¿. rrt.iLy. oil-lJ-
:::i-L c,.',r-'ì;;¿:i¡ i itiÍjaìs r)í s;l.ici.;:ì:t_:.Lri€rci.ni,€ttl)i:.i.it{:-.-: -.r_' lÌ:r: J-r,.i.hl r¡tl, .Ll_ic _far._
l:.acl1:!n:. cll:ir¡1es :Lir l.,cll.rc-lo,ly enC ;lic ¡:.i,,i¡:: oi ¿cc,,.:orn.!_c ac ;i; j,.L¡. i.irii,ch
]'r¿r'e co:i,c ai)otr i, sj,n-.- ì:,¡É, d.:.j,,s oÍ. iic;l:. r.,,, c;:,cì..i.ü¡ . Jnyl:1, ilt:,nt,s oÍ bc,¿¡;r¡.:¡r

E;:'1;¡r¡¡¡3 'rr1{ì ,,r;',(.iú.iroL/ ,-:' ¡i,-¿;.;.-..:d b-); r1:ar:..F:i.':,:-:i.¿i::¡r Èi,oiu¡: i-r..o.r lÌr:i-:,ii o1, .ir.!.ìi-

lit-::;i, C_.:,i:;rcìt;r j-nt.l,i/ :i ¡¿_Cj.c:.1 cì_r.:. ¡.j¿; i.i, Lìi6+ 9:.¡.;¡11;.1.1;;¿1i:i ol¡. rrî sucìi f i.-,::r¿¡_:.

cÌ 
''l ''.rl:; 

il:i.ì.) , ¿r-¡ il i....iiroir:r I.ii__i_J ;-;:r.obab Ly. l¡:. ¡.e:i;u.-i:r.eii. Ln crcie :,: ,.-c Íc,¡,;¡,r:: _ì_¿ | ç¡

'1,ìro ìr¡'o;rl ¡:ct¡ :-'ol_:i.ct ¡l o;.:, c.::.t:lj;¿.r1. ¿.-.t-:i1 c.r.c aì:ì. !1, i:l ag;.,icu1 !,,r::: L¡ii_ic;ìi r;i-_i.-1, Ì¡e
ltoed¿j. .¿o í¿cj.l.:i.i¡,.i.e tiri.: ;,,;s¿¡rg¡;¡,y e L¡,uc i;r.ti,¡r-ì- ,:i::::t.1as i.rjr:,,ch ¡'Li_;.i ¿l,irlr,:,
ritao¡' s Ltlil:i-cs: ti¡tsr L; ìls car: -i.e.ci óu i.. Lo D.ir.oviaìc ,Ll,r,,- 

-.rl.,-loiiri¡. b:io-¡r oir iii.rich siia:Ìì
a po1:ic¡, 

'trç.1 
bc b:.s:cl, iiley- shoil-1.(1. :..c-t¿ ie io Í.ai-rrsrr;r :noì::i-l.i..L;., i:ilr:i,;r.

atüj.iuiì:l t,c j:¡c,c:: i_-,j_r":::r.¡ t,.l:ei_r-;,_,:;ls; ::lc_ ¡tr:¿rr¡, of.a,,.i.i_,::iiti.n;¡ _,,h ei:; io soíiÍ,ors
oì,i::.¡' Lir¡r¡r o 1i'-i.cr_r!, i;il;:.,-, .,_.q i¡e-1.__ ::s 1o _; 

e cl_r ..¿i c::.ì. clires i,icn,:. ci, e c ot.-Lol¡i.c.:r .t

i¿i¡iit ¡:i:-t¡¡-: .,ioi d.:'".1:ie:i.c.: i:, Lia-)s Òí: (.ìì j']"e,ì."l):Íi s €, ,

T¡.: ¡,e,l:.,.i.-r' oi c,:.:i.i¿:.,ì- ilr -ì.:r¡o:¡r.. ::iiì i;ì-r¡, z,!):lr: ol., i:,:.:i,L .*:,i ri;; _i:i

'ici¡ri:¡ 
t;as itci c _ì. c:..1,,r,r¡ (ì:,i,j.ìlai ,i_;-.: i.ìi:ro sl.urìy. l¡.rii,Lìr,c l,ë s€i.ìl.c.l-r Òa ¡_:i_

-"uhjt_:c i, srÌti.¡l_.ci Lr,: cio:.te ,::i, :,, ,l.r¡,.,e¡. -1,-:.r,.r.1. oi ¿..ì il-i: í.î.1.i, j oìt a.naì :iÌ,t_¿" i.,:i:i,j-1:,Ì ,Jy
jÌa:i-lt ì;;;,;1',..5. :_itd_ a¡:;io ü-!. it;i.¿_i_ .¡. -:i. o-i,r.:¡ (:r,,: L r::cc;:.:r,:L.l-r. co:i.nci.c.l.:u.l ;i:i, iir
Frov:i.rtc:rj ) ,



i,li.i i,: ,.):.:.!.:..r; -i .- c-lrì rì::-j,r r. tì :.jii :! 
":,.,. 

,,,,..:'li
ilÌ.,c-'-" .-'- r;lt:iirr ,i:',.r:r., t:.i:¡::r i';i-r,tr -:i l.,,ra.l ¿i,.Ìoa,.ra:,rì.)j: :c i:oilt i,ìt: ìr,-ì.1,:t ì, .,:ì..ijl.

t,lit: :,,-ì-l.i::r. 'iÌ¡ r_¡_ :,1;ril:i :,,;i._., t;:r i_ l.: Li L¡.,. _ i.l:¡;:;:l,c)aì).-1¿:r-i:i_oì1.:r Ér.lt: troi, :...

r,:.':íll,:i-,:_.¡:.i.nlì::c:,i.cti. og lii.r.:tr; Í.i.ìj.tìr,1j,.:i.i.j,r:, r.,:1, c¿r,¡i_i:r.i r,_êi.r.r{, ¡,.ì :;it.L br :i,r-., ¿

c:i j':.'r:rs :liicì :,::t;: :,r.r r..;:,:r, ¡: c:i,,.r Lii i:,c,,1.,. i::r¡;i;:::,:!-r,.ri L:. .L: :. :rt_,.1¿ i:._r:r: r.r,_, i;Ìl¡
J:.. r)..).'-::rl J _::-:.:.-.. : r..¡:i.:-r,. ¿,il,i ;::,;,;.i,i: .i.rìi.,-rt ¿r.rt,; ._..-.ir.:._,,.:. :.-,:, {ìCl:t,t:lJ,:,,úlûil
oi eû j-lr Le.l.Ì.:i-¡1:ri i; ar,:cr.oi*ch +;o cr-¡i- t,:r-i- ¡.;r:.-ìrr" -_r. Lit.:.:i..i .Le;i¿t 

L tl_ ir:) .

P:r<_'ì_rab_!_¡1, j i, t; j,_t_l_ ¡."t i¡,r;ys bc th.:: ¿j:: r;_.. :. 3crr:i.n:.nr,r:r i, ii¡r ¿r.;þj.ç.¡..1.

c,3í!toittj-i .:;-L..o:. il ;îoi i,ì;.r: o.:,:;îi:lt.L.u :_,.; :r rjL:-,1 e. ltc',. (j:-.:i¡.1ì _.tn :3l i ci;,-L.i;-ur rl, :i.i
¿\icä11'S l.:l¡L ',,c :.¡h:i.¡¡,-c. Lh-rsre:::._.Ìiir;ir ehc¡i.Ìil l¡c Ì¡l-"..c:i.rl. ;t:t: o,:::-,¡¡,l,ci ltcì_.:i_ J.-i. i,.;,

t'l' ¡;rrr¿-l-.. : r.[i ::r:|. ¡-i.nal. C]olir.i3i::.s., ôlir-j¿i:t:jl..1rr Oí. s¡i,,te..l,i. - ,-LrJa:;.a:i, i-ì,-i_ï.: i,¿ì:i,-t:j

lo ;. s-,:::.1-¡: 'r¡i¡icl-, c:¡¡ ì::^:.r, -f". i]:oj,ì e::c]ìti:,t..,-r.s oi. ¡t j.7,-., i_.,:.r;ì .i_::c ot.å ¿_,.:1:i- f¡ :,,.l i._rl
a.Lt<i :ri'j ¡-r¿,1-r:r:'-il.:- oÍ 'i,ìtl: en-Lri.-1r.cì íj¿.-i:¡ i,¡li i;:; i;hir:il j. 

art.í1j.,.. ìitì iÌ1 p.,:o..1¡.: ii oii. îiitr
¿ cjj.:'rl, j-ori¿r-ì. ¡..:¡,1,a:i'l-;ì.. .en-,:¡:sì;l:cl 3i,:r;3 s,1,., crc,-,Lì.:i-ùüta -l,o i,Jre ; Lcr.c cf
k-noirl-eLJ--,,:: Tra,::s9:.ì'l¡ Lo ;;u.irìe lÌtr,,it_;.,.;j.¡,¡r_1.i¡.¡elt ¡so,,.);r. .i:r i;r ¿:r: i:::. of 3l::.-r,t:i
¡:r-irCi-L:i:i--.:!.í,i. :tn:i e,ff-lu:nc¡ i:: j-i-r(ìii.i.(iii:..j_ ùr.rsf,¿)t,L;.i,s.



il:,i' iL: I .1. :);. .
,i:;'1,

ìii{ ìÌ.'ri):- ¡,:.l or,)¡:I ¡, úí .J,:.i,tìo.ttc C::,.i. i,c r.:i ¿._ :í ¡;,
,-l-_,..¡1,,, ì'r', .ì,.r,ì¡ì. j l.ic, 5 (,jt,o,:r,ir.;-r :.,_)i,t.t.\,

lJ,

7,

¿.1 .

E

-i,-l-..r:;:'., L. lr,:, r,,ll:., ;tl:c::.-: -i).rt 1...:.::.i.1;:clr¡r ,ì:l .:i_,-.;Lt-.ii:-¡í,1?1j,,-i.-lLï j:.:,,:j-,J,r'.r*, ::.'" -r (. rr:. ,.; i; ), : . ,-'..:'r.t

.C.i;ci.I j 1, P, ,r,¡;rìi:i-ijiì.1:ìr.r:¡,.1. Br:t,rriiu¡- -ft p,cr-r::-i,¡rì- t;. 3:n..ì. CÌlJ._t_-i Ê..r! ji: ,
l-,]-?Ìl.i:,:.-_.1 :i . :a.::r.i.,,:r¡ (, i j : r i,,:,:r. J.::tii ) I

,iali::::, i),iì., rì)laì,i. li- Ti..'¡rclt:.J, rr.:,,:i,n¡,.]ìc j-¿r 1 j,.ir.qu.i.r,r:t,tot.t t;s o;í. i,ho ri:ì1.,1!
.1,':i i-.ìn, tt art Íj it:r,ait Ll1i-¡iJ lÌii;.r3.-,r.: j.t-, úo¡uir::ic:i¿:-L A:;i.:1r..:n-l_ inl,.r, üeiti,e:,,i,o_r..¡t. r'i: 1.'-i:ll:: i r ,.t':Ì .,.^.)'. t,.i.t:t.c li:.-.::ì:,.,.): I ,ro .r-.,,"r,1, ,ì.:, ,..n:,:.i lr5i: -

iìr,lrr,cìi.:: i:, ¡illl-¿..¿ ll, lllÌrc ¡J j,.Ì¡ o I ;r¡.:,. i:¿, úr.,r;l Iì:,s:.¡_ s o,,l tìr::,li:_lx,bi.i,r,r.t.i.c,:.ri.iei,hoi j.,1. f'lr:;ri j,r:,ra¡le,itlnt, " ."'_.-:,.-,,i, f¡u.i " -r:lV: t:il:ìi,
Èo¡'itr" ,-t, !lr..lhlL.ìe¡; :l.tt Lìt¡., :i::,:-,. ì,¡3Ír_Ì_i;Ìi.pÒÍji.I,i_aììI o.i. tr.:..:L.tïr ûit ?t.,!.i,l.rs rlzùilo-19óo, t. iii..ii ì.g;r.. iiL",.ic u¡ri-:.:rr,; ity" i g..ì.ã;r r'.r¡.¡,,.J. r.,¡::r¡:-...rr¡1::rr i.,Ji..:. i:'t -'.. c,:¡r:i l,: .t :rrl_.i_ _.ì, :^ ...c.1. , .t.;,i.;i.

ii:j,lr':ri: ì , 5ol.(trJ!:|r, irrtr.t,-.1: i ¡f 'fr,3i111.1¡-ig:j.c¿ i 1j.it¿r.t).e ajì i:,.Ì.i,J .._,îci:)-l ..,¡i
íJ-::1,1..r.r,,_Ì:.., iiô_r_, i¡i i-i, i.i,; I (l>rid), '

i-r:'.l]e ûr.ì, J,, .ç,lj:.j:r -i.rr:.r :'.r _].1:r,,?-{i.t::,1.:. .!-q ,lìlin. -::or:rr:ìrj_c a.r,r::j:ì¿j._i, úl:,ta.'¡:d.:,. i:¿,.'lt r;:tür,7 liit: l^|, -,-rj;i.r;,r: ,.fr:.,:1.,r r.; .i:-r:.i.,1:i,, ¡et .:,:;rtb ...:: 
..ì_,i!)-¡.

r/:..v-1 Ji. fi , 'iri.._.. ,.,: ;,i:.t j..1.,::.r,.-ì.:r.1. Ìr:..,(.')-..-,¿ ,.i.ì,.j ì,rr..rì ;.t i ¿:: ,,__.,.j:i.:.j...rì1 .l
:l:.i.:...,.:r_, )it,T (-l_;ról ) j 7:, I _-ò..J.

' ilor,:;li i¡1 1..;Ï'i;U,',1:.., ;ior 
.:^, ,.1,,iì-:,,:'.lri -ì., .,t;ì:',..,,r 

j,-).1 jl(:r;:?.!, .1ir1 . '; r:, i,-r i.,:,,: ;

lf-, Ðr-u]]:,rio:.11, i'y':ì. -r.ì.i.à:i, i{, J. ilnrie:,s¡n} an(i I,. Lj,
-c}f.:il:i:?ri .,'c-i i:!l:Ì .-rr..ì._1:r:Lii.ii. ,i.i.i.".. ,...r,....-,.,
a: '):'.o:.:It , ,i'-r ';- .r.,'.. ,. 

- '

!þo,::ioiïj-c I,j.ì)lr)i i. ¡,'.:, C¿li:c].¡. :i!_1,¡1.,,j..1," Go:tls Ío,e..lì:.:i.r.._,..ìî,. _i_o'-.-i¿:fj. ¡) ¡,!,¿r¡;¿ ¡I:jì-r.ê 
--i:L 

r -r irj.:i.!, i.i-,. , l.i_ìciluibi_:. Li;ilfi;- -" " .'"' ...--Ì;:

.ji,::, l:ri.-,'-,;,.rLi. !Ì:r,: ,ji..c:ia t., ,i¿lr:î: 1.:,..:_Ì ..",;. .-1.11ì lì.:u_.r.,lj:i.r-r:.. rÌr:Lz.ci :lìj.i-,io-r. tì.¡r.:I'o:i ' .:-..'r'¡''1,., ,..i., ..:.;,,.

[i:L:"Ì i:'ì', Ii. , ¡1,1,i ,Ì. ':ì , S.:i;-:i..t.i,c:;. riìirt;¿.,;, ;]it,o:::-r.:rlitì¡:irì3 ¿.ti,.l rt:cc).,Ìrrl,,ti: c,.i o.,sca.L:-.ri :i.i::i::, 1.r¡.1.- .r.l:,1 L, .,:c. .ì, (l;'ehn:i,t,tl"iç'¡,,l j. -

Gi.!.ch;r'.i1'',. \i1-1.'..,.-. rr.f,::i, t..:',:.j i:::: J..,;t.ì_ ir¡,,ì -/-i,;ciliur.J-.:1i-1o:r íoz, .r,he 
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-i. ri,j ,..,..,: ,..;, .., ..i ì:.;):.,, j,..._.i-ì. .j_i.ri .

ri:ilitÌ;;c:ti,o:¡ I lr ij1)1.t.ìí:;,il:.1¿ l_ ¡.,,:¡¡t;:r,s-.^!i:cj_t:,i,:1.¡:ti-:;:j_::,1. ii:,atrr.:ì-l',)tìi:iìi;sr, rr ljlii-.. _-.-.;.:i. i,"- o:. i.:= ,il,t,¡,r, j.i:rt;.1 .l!....,,1 , (Ìi:ir:ii'.r. )
[irot,ê j ]:j::.i)rì $ i, lì,. !ri':.:,

,rir.,:+-i,.sj.!,...{.ti !i,;n;li;:.;;l.J;;-r;Ìiïlll",i;: l"rl;:1,,,,;;¡;,,t,"
'i^"-' ll,'¡ î. .,..:',.,1:íi .. ::.". :.ì1.: l,t.-r-. ¡ :.i i-.....-...,.,n,.'".,.11,,. ,i; l;i;,ì'.;r'i;,.-,.r, ; ;1.L.i.j'.'..:::'--s. 

::::-1.. tr:i'::',4:jji,:.

iÌ:,ad-;', Ìì, íj,, i',::riÌ -l-ri,:i: : i-.1; 
- 

.:i..1.-, r,, r1rr,¡.,ir-l,¿ i,¡;.¡r,i o'.. _.,::c;i:irzc;i ci: ¿r,r ,1.:.c:.r:-.:io-lc;,-i¡, " i:.:],_tì:, r.r;f . lilyr.i_r_, ä.r, 
-ã 

iii"ì,',,;,:,'.,1.
n"ottt''.:,,|:r,nit',.i1:r,8- 

1;i';:.1^¿-:'r':i 
ii' íi' i':i:¡so¡r. 

;rll¡?-!,i.1:,1,-.tì:,i,1:tr,ii:: .-i.-¿;. :i,:t..rl :,-:.::', -.; ,:..i:i--' ¡.''-cl..i1',:., -¡,:'rj:::;.-:::'1.: t'-'.r ::::-i :: ,..,.,,
-:--, '.:-¡r"ti:,;.-t''';;;,,i'r¡,,,,ti,..Ì; 'tl¡;; ,-rl,;. .'. 

j..l;', 
'.-.,1 : "..-, 

.,.

Ì.'.,',i;.,'r:on, i¿,,tcii ìi. rrliir: li ;:i.t.i,z¿ i-,:ì-on úí. ;r:._¡..r.-!ìu:t -r.Lì-!.i; 1. i:rl.til . e. .ilÌrc;o:,_: i;:i..._,¿:_ì ¡.;i.r ..:..p-.:.:i r:-rl '::,;i.¡r,, ,^ij,,.;j'i,¡"i. rr,j,, 
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o.'-j- f,i ,¡,.,-: r,9i9 ). . - lì-c,c.ilt,:+?i:. ..r.iiì..ri-!r,,'l,ii,:t.i3.r:,

ücsse;:., J,:i>l.l l:,. _. ¡,rÌ t.i:; -l.i__!-l- ..1, 
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ttt"'tt';.,r3;";.r^),Ìiiii ltliì -Çin:,rit i:'--ì--. t;!-,ccral rrtj.t:ì.a;:. o:.::ic¿,¡,i: íj.Lr:,r,::_r.:j<i:.i

'Iiur;:icr,i, i,. ¡rrii 'illic r', i ";- :t.-" '.:t.. ..it.,1t,, 
r.-q,l-i ì.i i.,,:r-,_ -ln:r., .!ìi/ (-.liiii.,), -ii)i)._

2!t,



3i..
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.Ìúlt.',irot.l'' CJ_r,::ll .i.,.,

.';i
1; ;-i,¡;ii..;1:-,'¿.. .,:1.'..::,-.,.c2 i,;-,,.., l :r,..

32 ' ri.,:r-:i.s Lir¡).¿J :r. iì. .,!:'r:.-_r,.. r- l.,rr,,',.:Í-t:. j,..Ì jr:'91._j.:::. (_r:;for<Ì; l_j:,;:¡:ì..j.ll-,r'¡rl-..¡.'., 'i l,' "" ":'' -t-> )').

i.i. iír::::,-,.r.r li. i., l,n lììal.;i,¡¡;i.¡¡ oiî i;ìi ¡.: ir:i.¡¡¡ i; ,[¡¡ i.,¡;::ì,;r ,]q:r:,o;,1, oi..Lirê lie-.iriiriiå.) 3i:-lja.)t:jtì. ¡,Lss r)11 ,i ¡i;i:lr_,i_.:;-^J:r.z:r :,,",",..';;''., ,:,',' ì',' ""i..,-..',.1,.. li l.'i"o.i,..l,ì,,-ii;i\j ,''.a:':..1-; 
-J.''LJ .' ¿].jils,.l '{:,.]'.ì.'-, Yc1.' ,f;{,rì;-t.i.!.,

llr' tt"'''iij',,j,;,,,t', 
.':Ì;: j|:i;r.i;irL.trrr::i ii ...:,r:ro-::..::r, .ïììr,r:-....: ¡jrir r-:,r:,i.?.

35. liiii;rairicì1, !ì. i,., io,s:,iiíì.; l:ou ì1.r'' anii i,:ey 1,, Ccii-.t.,.,s. f.ite l_,i_t..¡;
!;-.,.t,.: -,1,..;.:;: .".r".;,,t.,..i!:,1:i, ì:¡..-r,,.:..;L r.;.;.1_t,: ,.ír:. .,.,t.1.. j.i,,;i.".,,,,'-

::j;i;,i#:,,ür¿',i,1¿l:riì:,cìì:ä ir:i:¡:icr o:;.tir: u¡i."-ei;j.i,"';;';,:'.-_"..,.,

:6' ¡ic.7ej{-, r. ¡i. ,t,';,ti..tì:,.!,..,Í^i.i.,,";,1,:q:L..¡1,:,s..:l,l).-li: 
.,i:l:,,l.ra!at,r.. .rÌnsjt,Í_¡(i¡:r.iL r,,:;1, l:o_:'.'.:.::,i ;fii.¡_L:;.: _::.::'i ;i,. ,, fil-,;."

-il , -.iL,l:.: ..1,r 
', 'i.:...:: lj, ll"-- :'ilo,:.-.1r..-,..:.jct:; 

.!,.,1,r, li,::l :l:r _,_¡...,_o.;::. i-; i i,..-l-ì-r:-J c:r 1.:.:.::.:i:; ol cril_ t,-:¡.r,: r ¿i:.ii iio::r _,i.:::,,n ,ü,"I:r,,,r,, o:::. u,:,,r:-:iia, .\.(/;:i^. -_, 
.;,.).t, , t!

i_Ì¡lr:rrib.l.i- e;ii.:c'i f,Ìr.l), ,,iirs:i-s, 
Un.ir_L,1,.rlri, r.,i i';:¡i.Lcrb¿r.r,¡i.,:,, íç!,r"

.,a
)r " .J-i,.._t)i::i:il:i:¡.1.., .i:ì,.,i.i..,. i;;O.iC:-..i : -,,-..:_c:..- , .,1

ii.:i','tiortr: rì"r;,r.t;l|;';lt;if.-.1','i.;'-1ry,,j;. o-:,ii:..i'-dig-+:):,-'1:1::':ì.,¡'jii,t:,

,r, _-::.-,::,:i::,.;;.c]i,.r.::.r]-:-._ 
i.ri-.:..-::r-r-.r:r:,:c...1;.,r.r,.;,.:. 11...: _l:¿::.::,.;: t..,ì: i:.1, :r.--:..;¡ -l.l ;,r,

l+0. J,o:lil;;¡::.'.ì. -, Lr-!i,-'a',r-:ì-ir i.il¡.j-.ì:1r.1 C, Ìicr,.tì;,-. !i*,i.,ir1:ì_c:.i:io¡ û:i j)r_jr¿.¡ri.c
i':'r,,.;:. ;.r r- r'i. r-. i i¡t' ..1.t. .Í,t:. (.-:, j,:i.ii,,.r ;ii..,.,,,..
irl,r."iri,:;:J.1,,.':..'.', :: r,; ) ,,l .,,r.i. ÌrÌ..;iôi'Ìi:ì iJ-i'":rs, 'r :Ljr'."-.J-:.,

l1Lt.'.. .r¡í"-j:.i¡.i ¡ .t. . . t,:i ,. i.. ..,:..:.1 . .ì.{....¡_ j¡.-j.i-_:,:l-. -r-1 
.i..: . _.::.:..i,::a.:.:?::'cr:i:i,:::,:,-.]:..,.1.,, f:1¡:,. .t.;:l:¡r , 
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il:'. J-ìr:..',, ,:-.1',-:ì,:ìr.:'Lrtìì .i:.]lC j,i,. irj j .,,il]l.:r. 
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iri.'rj.ir.-,. "ij:,,,,,:i.r r..r,, (.., .i.r..;,:, :i,, 
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5L' s'rìljrill:r-ì t' r 
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coi:i:j-.i;.1:,
li;l. ii';.ì.. ; 
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: i' Ììr:. ir,,,'., .¿ ; t¿ i.-,,. . 

",L.¡.l; 
..¡.s,1 _:le t:t!i ?.,-iL-

=-',:r1;..,,;iì;.' ir.,i:it;;..i:,, tï,r:,e;Í;;.,+,;,1.;',:,,..'¡gr;-. ,,,

ir,l,cj,;il.rit.r..l-, ,j, ..ri,,,;e-l _t,,ì.,.'¡,. . 
ì,¡ 1 l-,.j.:ï!,ì,. .,,öjfc)jt;o: ,1..s.:,f,r.ì:rri_,-.ì. ¡,r,.ilul .,

ilcj"i:':2 '.] " ìi'' ¿:rr:l li' iirrì-¡, .!h..' .ili ai,.i: 11r i'.'1. lj,,.:q,i,.:,i-!L1... tl,.t.:c.,. 
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ìli:.1-,t,.¡:;., J¿-iitl,::. :[ilo i.iic,
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.4i)i)i;1.íti,i;i:t_

ÚiLCil,',;il;'Tf-¡i.l Olr C0¡tt::il,jì.1Ìil ìr,rJ.r,,i.,tii i/Ài,UXS O.li tr:,tüi C,it.LTrìL,C.lP:iÌAi, 01!Tti¡i .¡.tit) f.ì.r¡rL Llil:,íi Ì,.]rì.fìi ÂCrì]i:CÌi1..1,i:ä¡r,., titsltitS

A. C^¡i.1.,0ui,4?f Oi.,i 0í¡ 1L Coiisi,Ltii lloi¿Aì; s]tiì.i.],ls t,oti
1ì,¡.Ìùi CAp:i_!l¡ l, Col.:r.rûì:L;tr,tS .ì-.) 2 (., ^J.9 r¿4

!ç.lllitin- ç.i_.I¿:*l- irtrg .ll: il -.ll,l r;i:::,it: g-1.

Cu}r.sil i; rr,:rl.Li)$ (,f :[l::.::. cr_:p,i..l.:.1 ì::i- p:,,--,.¡:i.r.,;:,::., e],[) l,ùu_r]d j.n .LÌ1e

Qt"r.:,.r,'Lr:r,1y'llul.ll e.fi¡r o:i .{g:rJ-c.ur_ll ia;.r,¿:.J. S la.b:i.s.i,j.c:.;. Cr¿l1lr.J.ogu<: í,io, 2.1*ü0.ì,

Í.e sr,ieii- b¡r "irhe jlr¿:nì.uj-cn llurl:au- oll Stå Lisiìics (.Ð;í.j). ltr)e cerpi_ i.,al.

üon,pcn'c'ì ils r':it,erl tì:e:re ar:e re¿¿.1. e*q,L5.Lrì (cuìripriScci. ..,f ll¿ü:ci ¿l_rc.l

br"r:i.1ltì-l¡ sr ) , tîi:i (:lt.ì.lte:t'J:. a¡rcl 'Ii,,"e s;.1:cck.

crrr::"r-'¡r'L v arr-i-in of rear. es i;¡. r,;e rr¿: s sc;:¡,i:.¿,, r.¡.r i_n.io .r.p-.i.rd- aud_

builld-"r:g coirpo:',erill b¡ r:.:1:,i1-ov:ir g; Liure s,t,r:i.es cra.b.r o* r>ir:ì.r cìi-r¡; cÌep.e -
cia ti.ol'r iir :rg::icril.i;.,rre. ¿.i,'t_ lt trilbl :j, rìiLÉ)Lî b;,, IjRf:j Jlo:., .tije per.iûd. !rì,r:li.t.
stu<ìy'. S:ince b'dj.:l.i-,rü.ß- cl.(rp;ïì.,j,¿ì -iii crr .i.;ê s câ_L cì!j-a.i;r.;cì as¡ foi.l;:. porcr-.rtì.t .''):í.

!e1uù ojl trI1-ì..1.rt.[g:;, i-,1; rr¿:.s ]:os¡;:iìrl.e .bc, 
?c_) rlôn s {ì:ì..Lut,¡r ,ihc (:rin,(:lj.i;

ca-pi'LaiL Ta.Lrre c':r' .far'r¿ r¡ iLi.r.rr:i.lr[is 'uy r;rLil. tiip.Ly:i¡¡- :,.r:ail:r.r, crepi:e c:ì.i.i.ì,:ì.oir

.f-i gr':.e s l;y 2$ "

l_n¡ii -¡all-r;¡: r:¿s fçt-ntL as a ¡.e¡-r:id-,.::ail bi/ sDJ)_¡:câ ctiììJ .Lhe (ra:l.cu,-

ll.c i',lcì, v.+ll,r,:c: of l¡,.::i..1..-.ìj.n¿r fr,.,¡: .tir.c flll.j ¿;r;ir-tülLI !t!.l..ii()s l,.c):r,t.oal- es.i_i1.La.

lål:?"ì,gj.:- il¡.Ð-J,-c¿9li..iül !?1,,,.-çiltr,,]' l. ? liîr,:lr:!3r.:ri..ir9_.L,,1.i .L?..iln!.,:

,lL.l- c:,,r.r'f..:n'¿ dc.l-.!¡,¡t va.1-r:.r: _..;e:.,j.rls ge.r.e C:__l_ ijr_,.:l.e.i,:i 4 Írì1ì):L ütr :ì.1ilr;

t,Ìre per.ir;i! '.t).:,::-:ìc) ¡:s ¿ b¿s¿"

L':"¡i¿ r'¿liLnes; l; el,$ cìtrf-l.a.iad. r:.:i,.i,ii fo,:¡ aÍd, <,:l a p.:,:ì_co j.ilrì,-:;,, {,c1.

rl¡ er va.Lilt-r o.í' j.el¡L-.i pérr, e'cÌ,e -for C:lneri:i ¿nri each r,:[ ihs lLl.c¡¡.i::cr:¡.. lLj::j.¡;



?c t_

ci:il. ir.tr'.r,. l?¡oir;:.1,:,,:ì.1¡..¡ i-.].r:ì.I i-l ¡tt a i':Ì::1,J. :i! i.ii:ì)i., :i.n:l(r.i¿ì..r_ as |,l1le

Íl)f('Jr,ìqi;ii'r C¡,rr.l oJ:,rì ,in" i.i,,, ¡,,.¡r ;.1,r1.,4.i,.ì r:¡1 t¡a¡ cìc:i,j..."¡:4 .fl:.Jì I a ,êii,rtj.ú

rr'-i:i.cÌ: ti-; l::i,',:: .i,' -., r-¡j? \'-r ì".1 illi '-1.:::.rd lrj.r:., :i.Ls \,"1 i.n

r:lr -i. i:iii.¿'i.',-c;:: o¡ ¡;.,:rrr l. ga:ins, l::crl.idr.ttr', i,i :::.o):r:û,, i..y. i.i,-r.L ico )ìtilir. Cr¿Ì(i:i-ofÌ

$j.Ð¿ì¿., êÉr r:¡i.l-i_ 'pc sito:.i¡i lir..-1.tri.:,r ¡. :t¿.ti_ó of .l,hc j-rrcì:ì.c+¡, f,oj:. t¡io aC,jâ.c.tì]-[

y.:)¿ìlrs 1;.:r.f; (i:'¡í)J.(¿ JLI: :i.D iìre eiJ.go:r.:L L?:re ¿rid i-,li.c j.ncic-,i j.s 
¡,:cr:r'l. ilb.t.y. lr.r:La.jr:i. v.Ð:l-y.

¿ c Crlì,ì'ir, tc :i. jJlD.i câ'l¿1.níj re,l.¿-r-L,j..i"e t¡1ol,.É,ln;)rr.ljq |]í .i.¿r.ltri 1.,iì:i. L1eâ {ri,¡cjj 1r:i.iìlaì,,

Bri"J..dil3 va:l.r'.r.l,s t;cr,Ér ¿o¡f¡.[:r:rì I'r¡' .[1:,,.,l il.n:ìox cf ],,1Ìil.d.-"ïlg

li:r';o:: ì.a.i- r,' f:.ruir,:Ì j.n r!Gi:ciç fn'jex l{rjt;lbcl,o- rt¡î i'::.:i ccs of 1,,.,..1i..¡,:r¡r.¡ t iliiC

Ila.ie:É.e..1.s; lJ;;ecl ì-.,¡,, 1','ír.:r]iìe¡,sI , pulrili-sheil by LÈÍi. J,b:!.¡; ini.lrr ti¿.s r::ril_r:r,l-::.,"¡i

sci;;rIs,L,.:.i-y fol' c:,¿rs Ler;t ¿r.r¡.f I,Ïe si L!_at..u Cait:,da ¡-r. s ?roj_-¡_ ¿Ls :ilc¡t, C:.::.r::.ìir as e

l,ii:ü,lc 
"

ÌÌaria :ira c.ì'iit-LL;r.y vel.i:ics l;c¡,'i.t <i.i+:il.st ir.jd 1:¡i.' iirc 'r'.¡,r1..-* ¡rjl 1.,,¡-:.,¡l:

I.f: cl!r:'L n.-:r:y, ¿,.iLe;c, fcrru:1 :i.:n the {¡¡1:ll_e ineii.t:i onr".rì ¿i:,or¡t_- " Ít; rl,:.,1 ...i,--;

câ.1cu'J.¿l i;,:i(ì .i. c,i. trt:¡e l-ast, tì;+ lje ,.;.i; ancl Clr:¿,cl.¡, 
"

,! coi:;s [:.;,¡:r't d.o-ì.-Li.rt' s;o:1.:i.+s f,oi:. \¡¿i:t.u{r o¡i .l-:i i.t:;= t¡ c!: i,..; s t:c.:s.L.¡il:c,¿rci

l¡)' Ci:.i].¡ l:i.ltg ¡,,]]Ìir':rJ- c:.¡T:.ei-i L Vaj-ÜC;S b.i/ .iàe r¿!tij,!ìlllll!r ;:Cr].,.,pcl.ict:.1; O:ii

rri'il'ii;lÌ.çr,i¡r.i.e;?1':i.ci) rlici,.)x liur;;l;t,i's oi' tar)ad.tarl I€ri:¡ plo¡iu.ctsi¡ c¿,.1criì.a,l,scl

le¡1:i.o:r:rJ-.i¡ r: s :boi,.t: , b.¡ ìLiìS.

Ît.cìcr-t;¡; í'.¿r' tìre lì:::.r:;t .,:e.¡r,, irppL:iecl .i;c a¡nria t da.æ , b;f p:.oqi1ce,

:iur. i:¿ir:I cfl iì;e Ìl¿r ¡.i..1,:ijìì3 P:{,ot:i.i.t cÈ íj , (.jirr:iiec ¿rlld !li.i¿,,¡:.:i-r.r,. llj.rc l.rajs.ijÈr?t

-',:t<le r r'r¿l:: '¡s.;ecl tc ¡l-cî-",-a to et:::rteiJ. 1.t:.'( l.i:t:::ì_aiL f :ì-gii.i,c:; fo:: il:,e i:úlr:r:ìtt:ì_l r;

1tl'or.i,::ct;s êt{ùci)t if!,x;í cit:;C.L:.r,.cr. r:}li.cJr ].i:t [r c:.:c:¡. Lií:r,{)d .í:.,c>:r .L}re o:ilai;çl;i.c 
"

l,¡r,":i ri a) ol: .La.i7-ì:t. oâ,i:i. i':!:!_ a¡s;e.iï; ,.iri:. r:r_rcir pror,-ir;.cc ln¿;s cà:L or,. i-.! irÛ d

b;r arìùì.ir¡1 'ol ir.; ei;:¡:ri:'..1. clcfj¿ìtùij'¡,¡;.ì.u.c,,¡; of .l,l.ro:Cai:.r: (jolìij)ir:,3 û1;,.:,.;j. I.i.¡-u:,c,,1; i.¡



i-:ir; ¡:i;;¡¡,'¡,1¡;i .i.i,.i-:ir,it il¡j::..¡-¡:,:; :far:,, i;t;.rìi .,:i .llirì cori.rt(rìi n!i.i;s ítilii .f,o i,r,:l ,,,r¡r,iliii::
¡1,:¡'r: ¿il.iìri'l b¡; ':;:r'l;,."ì;.; r:,.i t{) ()h l.r.:ì_tì .l,p1o 

lr CÌ,i.f_j?ì.i;{ì aì. e ¡1:,-r,,,,_¡.r-i 
.: Í.:ì-¡;rri,ir i,<r:l

Ca:'t¿.¡i¿;. .-i_. o i;Ìrrr::. 1tcrt:.cÌri, tllJ iirio,: i,¡.rlì_trcs fci" C,.:¡:iad: ar; ¿ l;:io_l.c \.iere
noi; c.¡¡¡i:.l c)'i' ci. :i t-r ir,]lr:i..r':i :.r 3 at ilrt e ¡,:o;:1,:g;i.Lt ¿:r¡-rl¡1:-.,.1, cc¡¡-.r s t::n.L c]o-LJ.¿r,_: val.r:r.;

ilc¡'C.;:L:r-,.,;.ì-.r.1-.¡ t¿i:l,,j_ i:,i;-l- !,ü_.r-..i:t. c:,tj:i..1:ì:i. ¿rr.r.l.:i..i;t; (jot.i¡.o()j:tct-r.Ls: 
^

¡" C,'iLCt].,AirÏOiù 0.ì.i f),tp_iiil.rt_, 0¡IiìS,tT,iD li,lti-,
(+A:ì-J.,r.Ér i¡iiOì.: .¡-tìiüi_úiii,î,Uiì;i.r, .h".iS]il.,S

li'i:re. llit;rr¡_"es rcla.Li.r.rg.to ca.pì.i\:i?_ ga.i_rrs a':i ;:,ea.L 5¡a..us ;iìr,or:r

il¡1"i. cur1"'r'r'a -1. ¿isç:r: tù ::eïc cr-cr':i.ved f:¿ir:l .Lr¿c -qc'Í.r$ Õf ¿rn'rza.-1, cr-:rr:i;l¡.b ¿¡,itd.

cous'i;:ln ì; ci.t.o:l.|,_i.:i. .¡eJ.t¡-e:i ¡-¡,cn.ì;j.<:nr:ij. a.j.ro\¡e " llÌx) ¡re{;licd eil.,rllo;i,cri r.les

c¿ei:t:lioire.-i 1:,]' li, *. " iio¡¿;e e.rici j,s e:i,11.ì_s, jneci fu-1.1.y -1,-r¡ Tc c:j;:rr:j- <¡.1. l.;1.¡l.l-e .i,:ì.n 22h

ojl ):i:i clii ¡i'"¡¡' s?'i;e ili::ir¡er'sì. i,;r'r 5 .4" --'-,--''. i;g1'e JÌ.;,rp er';i ¡rc;ii.b s{¡,.i.;:!.oir, 1:r.rrbrì-i srrc,cr.

j.tt .Ì-9rr¡Il. {2) " ï'lri) pejrl,i,ìten L þo:r.i,ioiLç ,:f t.Le a)-¡¡c;;i.i.t}:r,t ¿{r,(., €,lrp]..ì:i1:o(i
'i:'oi(,1¡. À ful.i], c,:¡+.i-r¿:ie.l¿o¡i o;i tj:.tr ¡Lrc:t,.nc,rj O.l.og1," 5-s ¿;j_rren J_n Cliap.i:o:c;.; .ltI
alrcl V lf Jìoy:rc;r s .ilùi.i. c::.i,j.or..,, ,.r.he fol.Lolr:ì.ng pt::.Li.c.,n :i.s ¿\.ì.) s.¡l.t:a I.Le d.

f¡:.()Ìl tì'Ìet'G,,

lgr:-o'!r:1':r;i,L!ll--o-LYg-l.,ri¿-r:1.ïti::i9--;ir.ii,j-..ll-r..r,-qe-"-¿.r-r. 
-.ail.1í.iil.Lii'_çgí,p..ùi-eå.r,.i:

if' tire r¡¿-.l.uc c¡f ¿rrì ¿rs;si,.i; :i^ pi:r,:ì.orÌ_ .1, V.¡. _:ì-s ¡iefi¡¡erl tis i)¡ Q¡r
r¿ìieÏa P l'c),ûi'e5CTi i;s uir'.i,t pi.:ii:i: ¿:it¡ì Q .u¡c iru,il1t:e,' o-tl r¡nj. bs of r.,he; e.r;sr: L,

ùl¡e;n t'.1¡+ rj:ì-.f':i'¡r:¡:iice ir1 ürú \'j.rr.lìc of üjre assrc L r>etçr:e:¡r .iì:e tre¡¡:ï.rr:it:i.i-rg o-r1

'lh(i pol:i.rd (ü,,) :.,r: rì .Ll:r¡ clii{ rrf .b}rc 
i¡c.r:r-:i.oil (Vi) .,,.r, be cieljn,rl asr

(i") 1,':L - '.i; - L'.¡.Ql * poíl(.

fn;''¡, c:ìtì Ï.:c do.¡cl.¡J¡cil-. ¡-s::i-¡.r! .uie lla¡,J_o:: sor.res c;î_''ír j:r:r:i.ofr ofl V _ l.Qr .[¡,>

a -í'or¡;r :î¡..oii i:li1-cb :l i: :Ls poss:ì.h:Lr) .bó s(ìi:,¡,l,a.tg ,llìe ch¡ltjg(; j.¡'{ ,:,i:::l,tt,etì^i)

\ra:l-r,t€i lì.:ßi7¡ ¿ rlit¿r.t-i:,j-.1¿r. cc,:,ìroh(ì4'l; a,¡i¡l ¿¡ p¡.:i. trr:: ccn¡: r,!: e:n.i,.



?ii.-)
(.r¡¿,1 ¡ i-:.q .r' i'r):,f r(,,ì {¡rr'l;s

all-T cïi til.o 'k'' o se:ri-c,,¡i rJleì1t i. r)'r î(1. pz"etii r;iisJ-y., oi1.i,:r{,r-r .i, \¡ê.1-tiÊs o;t

J- ü:rÌ-r eJ{,¿'hr (t.iQ¡.) ana cc}rts ì:.r,rr'i; (c,r,c.icÍ,.i.aterl.i i¡.¿rl.rr,rì r-,f fa r_"jir ¿ì ajìsje.l,íJ

(1r.,(t.i,), t:ìr:¡,ç n st¿r:cs fc¡: ,.l Le .19.j:.j-12 p,:.j.cc jrasis o:fl i.,liç cons.La¡:t

'.'a1.te ;,tl: ie s, ti jo q1Ë,l]].1;i .,,t co:.ìpû:.j (:D.i;3 Oâ.ir. be cs.L:ì-itrijtcal_"

QrLan l;iÌy' Co:itoa:r,:._,t¡'¡, ¡ (Cji;.t):
| -, .. , J(z) Qî;r.i ,, v_, ill::i-!i:lr.l, ..., I

'- 
i P"Qi 

i

Qi Lan hi.'b;' üo:ïr1:cr] i:..r'b Il ( ACjf )

(3) Qrä1 ,= v(.i-.r.i-1 I , ,1,,';'.| . r. i- ..,_,,-, i_.- t,nQ (:i I .l )_l

Tjx-l es i;j-lla Led íjri¿n'i,:¡,'bJ¡ co:i¡lcrrc:r'l; (rQc) o:t r.ll¡; ie.i:iL'r- crì¡ì¡.ge j.1r +ìr.,ar()ï1..1

<ici.LiL¿.ri.' :'¡.lJ"ues 5.s eci:-r-aJ, to .:hc s:irr,¡J,c e\r(ìr-rñ 6:t, .[rìr,.1 cli:¿:n.Li,i.,¡ c:crrrporrc¡.ì;

a¡; ¡llea,.:!t:.',Xcì 1r¡* ,1^'"'ìOa' h ¿irr(1 l:1.jì;ij.o(j: jì:

(l+) lracr " 9!:1Èl:a-q1ì1,-.
2

j'r"ice C1: ,.1;¡r:LrrÌ.1: r,t' Ci'n:ì.1:lJ- (i..irì, ,.,, _, i ,-r--.::.-. -....-. .. .'.-

TiL.e c s'L:ì.lil.-r'be'i p:':l_cer cc,:it¡.tclL r-.rn fj (EpC) J-s e(lir¿J- to titc oilai.rF;â:iì1

curÌ'eìi'[ c!-r')^ì-f.¿ìÌ' v[ìJ-\2{,', r¿:irr¡.r¡rr tilr: e,s fti.ï,?¡r. Liì(Ì clire,r:.i;:i,.Ly. (ioì]ipon€i¡r.¡"\ Ì

(:i¡ ],rj.'{).r. = (ï:i.-r.t, * rI;.) - tqf:r.

The ,:s ii¡:r¿ irrr1 ]:¡:ì.r:e u.:t:i:or¡c-::¡. i o:.i ,r,h.e ciii,.ngc i.it cr:i..1,1.e.r-ì.ii va:l.',c uf ¿.ssr,1;__

¡jPO is l{j1å'i :i-c; f;.ijn oïâJ,:ì..,e. rir:i:e1"1,ecl .lìo :ts .i:,hrl råir:j.t-a:[ g:r:i.r: <,:., f.c¡;;; frO:,t

oi;iirr:i'siri.p c:î i:ìic ¿-:,sse -Ls.

lÞ'lii-ti.i:.,-.tt

' tlte:t¡,,e¡. :!t.r trruL,cì r¡,, s-'_l:¡r poi,l.e:.., (:r.e:r.t. gä11.¡is o:r.. llc,s¡¡+:s) lì..r¡,, i;i¡

r'(:J.Frti.vû i;rÌ.ce Dovcln::irts can 'lJ a cs.L:í.r.a i,irl ar:, .L:hr; .:Ìlíl:i,c:.,t¡:cc b¡:t.:ri.:ci., 10



2ti)r,.
íl -< ¡ji;l¿,lrcì1 11'.¡.cù (li,li:..r:¡r'r.c¡it ¡ìli(i i.i:LO clr-¡!i:.{.r :ì.ìì ta:!.lia: iiûcrl:,.i il lil¿r:i.:t 

"1::t:i 
rì i,}r..:

IJ'du(:iill fj:¡'rni ]:o:.7e1.. af i;1ie :Lir-i'i¡s LÍ,sn-i;" f i:e arìjls ir',ien1;, Í,n o:li.e,:;.1:,

crìtr-r,rirj-".S¿l. Li:r tj Í{iï c}ìi::tlt;âS j.¡i.Lli;.e Vallir,r O.f lrr:,tir.;.y ¿tr:,i .Lht: r..i:,s:j.dr.l l. c:;rl ì.;e

+i;i,r';ìbrti'.,;rì tn a Li'.'-',.," :i¡ l",l,O s,i;:C: ¡.i {;ì r.¡:¡ ¡¡;.': +,.J.,rj. j:ì."¡i.',.) :iìiCa-,to Si.t,1¡.ì.t

o¡' -Lr: a r:liirrr.¿;e Í.ri irll.e ùj sctr¿:L :..,¿r. -!.,i', cj,;r]:l o:i eúl ::-:l ce,Letil¡..i;j.ilg 1ll¿ ple seìì i,

lrol irl'r. o:i ali i¡tvc: ¡¡ 1::¡rc;¡.t,.

Ca,l-,¡ '¡;ro edj [Ls i:¡êi! L f o.r cha;rge lr :iì:t il;iì ve:l_üe (]f ìüonc]'. í.r (:Ç¡l.l;

co)rrnerls., iì:ì.ali (c(;) , f.irc¡: r''l(6) (rt¡ = v; l:ll" - *' - 1 ¡

L:l(i. L I i

"lhe¡¡ 
Ii Ís the va.,-l-rrc of an appr.op:ri-¿ì'l:Ér ocs ir oÍ .ì..-ì^Ej:t:i j,r.ir'li:rx. -ùn .l;.rj.s

s trLr-ry bi:'c:o :ì.ndcrc,s ircl c tist; ii:

(l) lhs cci;¡i¡n:r:i Le j.ncl-cr:: of cr:rigl.::cì:!.'!:,:ì.es air,,l sici'l:ï.ceg usr:d

Ty fe.i:rr:c:.';. irrc1.u_s:i.ve of .l-i. rd.ng eos'¿s (j.9¡5-jg ,. 100)

&.s b ¿tyd l.,res t,;

i2) Tito :i.iiclc:,t of flâ-"'jìÌ Í.'a: l-y .-L'i-vi-i: g cc,sts; (1.!.3ií-3t - .{.Oíl).

East aird ì,Jest;

(3) '[he coil¡ii¡¡iel' p]r:'i.crj i.rcle]: (Lgìú - L0Õ), {ia::;cì:a"

P'eaJ. ga:irrs ot" Lo;.rsos (:o Lìj.d 'L,lìer:ì be c¿r,l.cu.l"a i;cil ¿ìs .Ube 
cii-r",-íi)r1a.ri)(1e Lc.iT¡eet-r

E.r0i - el'i:ìniit L<.;,:I clr,¡_,::,'l:.r-1. ga:ì.n, airC ()Ci. .. cs-t.i:lr.r.Lcr?. cr:,¡:ir:¡s_r¡i LiorL

rc:c1u-i.rr:d f.ci, c1-raü;cr; jr-r pu.i c?ic,sjjng TioÌre,r.'. (l:ì:t_:L:i_ilg ;'c;:r,t" ¡1ainl; c:., l_ossr:s -

riCj\:[iii.ìti ..,'hiÌ:'c i :,:'Cp]'.'r9.r¡ iìS '',;::tt¡ ye'¿t.Z' ¿",:r(ì j ,. ':L, ?., ) ir.(irl ûpiÌcj.:ll.Ì,C c(iOt

of ll:i.v.ì.¡.:g i-n d,l:{ rì.súd.. 'i¡e l):.ri e

('l ) (il:r:lrj.j = Lp¡ i., .. ccj j
To,;e,L re¿,11. g¡ì:i.rÌs or:, :ì.r;is.js :ilror¡r c.Lll. f- cu.r. s.)uloiijl(.ji.bÍj ojl l'a¡:lil p"n^lìrts. ai;

pïrrs;ci: i:,ec'!, :i.n i;1,,.j.s; Íj-LÌid;'. i:,ì et:(ì c¿1j_ci1J.a'i;eit:-¡r .L!rc surli of .il-rÐ gi)ill r:r or

l,cs..: c.; s .íl¡c',rlhl,le :j.rxl.'i.r,':liil:.a.i- co:ll ln.r¿il i;s 
"
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(2iì, pìr, i5-l(,).

!,,. . ,i.,¿,:-.:,il

l'hl c-'l'r c-t:r i,r::,: -i::ir$ ('o;íirij.irr:i €:cl ci.ire.ìr.re O:i. sr iì,r J.r.j¡.:;.ii., ¡jí:¿:s()il¿r.-i -i rìÌ)ûr,r:r

¡.:st si-,¿r.L(ì.:i .iìii Ìleii. :l.lLO. iii.s nl::.:rei3e;,rc::ri ¿ì::il,:r_i,;, .iii:rj, i,r:iì lri:ii ic Jri.r,:i-i_r¡ .:::
(ìc]llúLi åìtcìinl;r ïl;r :;e i;.i:c]:, oj' oü i,s:t.cìc i:c;j:1.:¡,::,r;. _{cid.:i..;:j.cìi:r :t- a,""rj:.1_}. -L.irc,ìÚ. coiì_Ì.íi

be suplrl:lri b¡.r bì:c i.;i.íe ¿lrd cl; i.lc,-r.rn. ft ,,,,:.,:; ¿,:s:tri.,::r.,i:. .li:¿li, Lh¿: r:!íc¡; .1¿tl:;o..1:.

Ì*o'-l çl b¡r c'oir-í i ¡i:cì to bcar:irr¡; ch.i-r,J.. e-.c -teÌii.'¿1 (r¿r.rc ci .iÌrl: irr.-,li:a; sire
'!:ollL.l :Ìt.:r: ' i..., :rrllr-::.--1 iì:i ;,.ii..ì.. .,:, ,1,r. :i¡:il, t,..i: r,..i:.-. .1., ,.,.,.,, ..:.i:,:t h ..

i'o b. :r:liì': 'r¡.ì- Lr:r :'r'r'þ:.¡.l't i'o t.iz1ila.r"r r;:,:.":, : l:,r ar.ijcr o:i i.,1.a. ¿lij -rlìr,i.rn j.i, i;i''. :i,¡-::ir.! .1 v.,

-l_ I lr¡ll .-.'.i.,,:.,ì: r..-l .l {i:..-r ::ì:.i.r.. ;,.:1;...,t, .;.1,t_:).-.1.:irjlì 
t: _:¡:i.r j ::I,l-,.iì :,: i.._:

b:.L:;<:¡r-i,:i:.,.tçt¿,.i,ci.!s t.ge:s ci -i., i:-t-lò,.),:i: tl,ll+:¡;:.c:lai.:t:_.:ì iìr¡. tr ai (:ì L.(a-a l:iîl.ii.ii :,.

;:1¡' l',,':tiisL:1.:¡-,1 ¿;l'.:f ¿'.,1t s -,- L ..::.r,:, cì,:,1: ci,,:i ;jr::.i. ì.,rr:: i-.:.:.;rr:t.. i¡¡,ti.i¡Ì i.r.. .-;:.i,¡,¡;:ri:::il
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llc L::_1. ;,:.:'l:ì_.1:ri¡.i.r. ;..,,.",r,,.-,,t Ír,:1r t.l_,., -t ::Ìto¡,i _;.:,:r

:it f-ìirjtiìì.',.1'j-:raii :j:: L::b-, ,: l,)i,,-j,(. :,:.r.: fì:l:..:tì::¡ ,::;:::: _.t.t:i,i

in oir.::,,'eioi' ¡ r i.t-:::;i1; ¿,,.; írxpì¿jì-rer.!. iir .i,l.rr: ir,.;:1,
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:.lLlc)i.r.Ìl;, i;lc ¡:: rìr;¿.-,:i Cti
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It is-¡ ci i¡il;e.i::rL ,Lcr 
r¡:_, 1.." thir.,l ¡¡:t.>: iit::r_ui e co,o:tii:s 

"n.,',.'_,,," 
åUìr,

ci.-r tlltitr.'-l¡-Lr; i;ii;Ìr t c¡r,-:rri,er,.s oÍ' _ì_:-¡.it¡ì (1,:.:o s,,,cijot::,).

I'o:, -1.¡.<ti: oÍ ¡:1¡¡,¡ i¡1": r.::i sc :.t. i O.-,:;;:rt i,:i.o:r l,lic i:iij-tr:_r;.s d-t;:r,:i-.¡ g,l lt;, 1¡.¡;.¡.

of 1,,::.r.l,l:,::l.ts fo¡,¡tüfa i¡e¡e ..,.i>i]-l.i-::(ì ic Ll!:::. c:-,oìt ¡oi;ei;iorL j._Ì:i;.)ìt i, -.o.,r-t:_1u, i, co

':fÍic-.eni,s :i o:. c.r|;;i.i-;L:i.:t; c:if,ri i,,r:LJ 1c,;-r3.Lr::.r.ri c¿ti)i.íî1. ¿r.irtl ¡:la¡:o¡l¡1 
-.1_ ¿¿ì.,o r_.,r" ,

Scr:::a i:c t,:¡rc,': !:::¡ o.i' l-;.::i,,i: s:i.,,:i c:'tl ¡,1.s.., ir,: ¿..]s1.,:!.(ì L¡f t;::l sr, ic¡_,

variou:,r -l-j.i't,st.oc jl (,rf L;r::j,t)l,iÍjo,ì. .l-ir e:¡e ¡.¡orrj cÌ hc I,r;,ultl lir::.rrì1.), j.,- -i i.,:i,..,: i,j.ot:
of J.abor,ir. i-:r;]r.l.Ls e:rrì .ilr Ìtc:ii;,:.rr,; cas,r;:: ¡ l:l:, 2'n.:J.i1:,.-t . Sep:i:,..::.ic_: ¿c.Li.r.í..i:,:ì- s¡:

e:.1-J:t.,¡srj:ì.iÌ 3 s;itcl'; :::.:-i-.r,.¡ r,la::,a in;r.cailic;rì tr::,:l,it5l.r l:l_i]!:j_::,. iÌti:i, i.t -.1_:,.:r,_:r:.t,

':,h -i¡,t f ca¿r,r::: j,ii,: ir.i., ])-r"ù 
._j:r:._!t: . -iìl ;lrî c¿ì:,c c-i. c.r:.:.r: :i. i, i;.¿l;¡ :.¡,,,i¡.lr:, .¡r

1;t:i :;tr ía::i-l ': C,î ¡¡.---;.; ,,". Ç,¡.1¡;1t_trì:.i i..; .ì f i.:.1. ¿- .t,.. ,,ì. Ìlt17(::t: .:.. O:. :,,::.,;it r

:!-lÌ'¿rì gcâ.-l a. ¡r; -:t:i .,¡:,_.;). coù:ì.ri cìt lc,j!, i;lt:, s ri-Llt.Lj ij:.:r cl:,:1"r. a.i.;lr -Lal.:tl ìlrÌ.a,c:1;,.:: tlli
cc,¡¡o-li.c:¿;:icì hi,:l :.ci<:i:lcì at :ji-!.3n l.::.i,í.rl-, l.ir, . ¡i:t,-,,".1. ..tr.ji:,.ì_¡ rl::r)rj ::t):,:._::.:_::..,

co'iJ.cl o:;l¡., bs ,i.D L.-:,ocjiic r:cì if uc r,::i:r:-, .l iÌtrj. ;r¡r.s c,ar..;:,.:.tri..d. ittr.-: i.:.;o ¿tc_L:jr,ì. i,.,i .,::

r;i,:,'o 
':u.r,ta.1.Li 

c::,tci:.is:it.c. iilc,..,e -L:ì_1.r..; io:rl¡. ollr,c-,,:¡.i.se jjr .,i(r ¡: col:roaì:aÌli.iì ¿:

pi.'oÞ-Li:.1 crÍ bi:Li.,r,rì:ii-r¡, ui;j.,ì:i :¡¡.-:,:l.ol e,,.i.Lstc,-i., ith.ì (li_.jli,,:,1, ijìr.ì ír i, .i,. or..i.:, i.¿1.Ì.).j..1.:ì. i;:
lr.: -: :: ia ',:. t 1i..i.,. (ct,:1.:r..ì. j.,.,. îìj 1....:.. .. ,:.,.1...: :t: ,.. .,-,,..:i..: 1,:.:.,¡1..;.. L:) ;11;ì

ri:i¡:,i,1::,ì.oir¡, ) c']í:.r¡L-i.o7)¡. ¡:c._tii Í:'.+: :ì..'¡ l.j .i:r,:ì c:lL:itrt¡: L r:ìr.,-t 
.ri , .. . . ì::i:ì.:.il-t.tr:rl

¡ 
jc.: J-i..:: J, ì,rít::.tì.. ;lC ¿rr.o:lCi iiti;: CiiL:i..1..i,¡:¡.r_,.i.¡ ,..,1::.,r.r .;:lr;.,¡ i,., i_L::li r. i-,.::-:,; c,:;i¡.

1.,:lr.ì ..' .::.i ::r'ir.,1,,, '-.....,^. i 
-- ¡ 

.) 1 -j : , . . ; , 
. , : , :. -..,...: . :.:..t.:.,:::.i ,li. 1.,....,;,,.,...

c;! 1.1, ,,:.-iì;, rrl:t.:ji.:,:.t s;_.-,,:r:¿i.:.¡:.. ,j;ì_ :: oì.. rj::.:,:..,1_:,j; ,:;j.,--:,,. is.l rr_: ¿ i::,:ì..1i:. :.-.,:



airo-tll.r¡ ii.itji ¿r. c- oor:í:i-()i í;: I i, :f .r j.ei,j ì.t:l :i l. lc 2rL ¿,.., ii¡j...i;J..oÌ.oi¡iri.:j.r:ì; 
" 

,r.u,r'.iìlì,,, r,

r'ri!:i-oi1 ¿r.-l:l cr'.:. í.1 i o-- .,.cor',¡;,,r:Lt: oí s:iz:;. 1.,:ì.r¡lr¡.r Loul; er< L:ii¡i_1;:i<:r; r.¡:jo.,,,iilrj srì-cìì

oco;lo::Li.r:Ir a.l-so :i¡; tri¡i,-,lr ,¿:i,-jl íjlr i:j oí :!,:t !1;¡ ¡,3.¡ o¡: .i::i cs, i,ilt¡:t,r.¿ :,.t-rcl_ rj.r,:ì:.r,:.i:i::i.¡,.,.L..,-o:t

Lrc':-.¡i.cì l--;. i,hr; irr:c:scr:::ìrr¡ t)€:ì.r coiLs i,::.r::<: L_i.;'; L)iut, Ll:.r;_ ¿::í.e Ioï.¿i:aì .io cc¡¡Ëc-::¡

t¡j-th Lher ¡,'.c irj¡i ï,:i l:s; .,,:ìli c;h ri i,:,,,1.j_zr:cì e,x:ì_s.i;i.r:¡ s1,i:.u,c,,,,1i¡es b¡rL l¡Ì.r:Lcl: ct:rcÌ :.:oL

it¡¿v.,, Lo t-.:,;r Litcìr ::,r)(..:;r.;a.:j. .i,r; o l,ltc,:t. -r,o,:.cì,, L,::,:r;_.;.:i-i.i::i.,;.Ìr_.i;:_Irl, it.i,¡:i¡i cilr;.1_,,

iircD'r:r';ci co¡ji;s do nci; p1¡l'r' ¿,. -iril-rc i;i r¡n¿..i :L o-r-c: :Ln .Jr::oci-ric L.i,.:r cìc-cj:r.ì.c*r l:¿.s

ilL:i l.i-r: cd Lo ¿-,r, oi.rÌ .r.,1:.c 
cì:,-.t_i,.n¡n¡.1,
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P¡o:ìtlr i,:ic:.1 ¿:i;:i.,,,:it:1.¡_¡¡ a..: .!i:,...t:"t.: e,.t;e r.1:,:i:i.;_ liì ..rc.l.i:. llc,l.r-:c i,.ci -i.r",:,:t

.JeÍ.,.iriLi::,1¡ts s',,1;tì;¡. (2liJ). 0:l i,ir¡: :ri:..::;- ::l_;,:t:i::,. Li,.i¡3ír (1.-,..e i ôì.) -.jC, Ì;;; ,i:,ir.r:t r lr:r..
oi:!.l.ir rcjll:e r!(,ì.i,¿,¿i.r,e ole s l.:l:¡s clii_,:i.-,¡t -Í,o:¡ LÌ-ris Ér,r,irC,¡ ¡;i-¡3¡ tÌ:c oì:jr,;c i; oí
ti'r+ Ìr.cr';cirL i¡o¡ri '':a:r 

'ri;; 
Lt., cc'.i.i) :r.ì.ì opL:!rÍì.rrr üoÌil):r¡l¡..1:ro1r o:í, -ri--;r: ¡; r,c crr

r';l l; r::,'l¡ j.scr¡ LrL'J, j.¿:i,r¡aìt. -Lo cl,r,,,.iv. ¿t,tiì ccl;i¡:,:í- t;lt r:r ;t,oil;r- oÍ. ¿, nir,: rbt::t c:l
fi.r?rr: f::l:in¡.,; i_oit¡r i;:j_c:,.1. ïLro:ìric Lj ou ;:os;¡j_b:l_lj L:io¡ bii.i, r,e ac.l;:i_ni to ouL¡j-tie
jliji';i:ncrcs:¡:iLil 

ci:i-:]f ¡:'.'¡,ili; rì cc:'i r;:i, r.¡;-r ¡r:i.L i;c.r'n,.:. !,rius, í.o.r, cä.J'D1,.î, arr:,Ìroii¡,,.
J¿¡.t¡.ì,::.ìL ¿:. 1.lot.:..,1ì :.,. c.i-to:..tr: ¿1,ì(_¡ll; :- Dul,el c..i.i.¿li;:,ì-rtr¡ j.:r LÌr:r c;,LiLtj ...c,.,:i\,:i_ jj.(,íi
Ìri:i':: c;r-r-ì.¡ r¡;l:t ::¿il,:i.o;.r -r;:i:i ììt:ì(li; ¡,tvt-.i- i:;ì:l,:: -r,o i.,h¡: o,_rc:r.;.-,.i,0.r. :io:_ an.,¡ g:i.t.c:t: :

clì i,{-.r,):i':; it{1. I

ì

Ti-rr: r,ìt:r,L;!...ili c:t!1 lr:: ci:r--v i.cj.cr-ì i'.Lo e itr.::.rir:¡ ti:i s;¡-iitE:r i,s o:1, ..r.ccior.; i

t'ac:L'rllt,:;.ti,:i.ir; rii:'_jo.a ítj.ûu tfr oÍ a.c.i;:! vi i;i.lrs :

.l . S:,,l.i *:i:t-t-rr¡c:rl o::..11a o-..i:,:,:..i,:iO.r:, (lr ¿r..ri,:i i -:--i.:i r:s),
' 2, J,cea.-f j n."-r-rc r,:r.1. c¿,, t, L_t_e oì,-rc,_ì.,¿; L:iotls (; icu:.rr.:ii;:i-cs),

-l , i:o.; lt:."oiit: l;:io¡ a,ii),|j.",. i.i: i.í!¡.:

¿ì, iir r::t:is t,j,ir3 bn.,ì.Ì.cl:ì_n11,r.; (2 aci,ivi.t,_:Lcs);

b ' il rx:is Lli.r¡; ìru:i.,ì-cr-i-ni1s l.¡h:ì.cj-i rra,J l.:9n :ul.r....o-;eci t_,c a..!.-ì or:

i o-¡, iiror.c ¿fÍ:ì-cii:¡t i u.L:i-r_i.:;¿r i,:i otì cr.i. .j.ebotiÌ, aíl:1 örr.:,a:aj

(2 r.ci-, i_r,:i i,:i...rr) I

c. 5_:. t:. .. li-1: ,.1ì.:-.t-,:. ... :,'-:ìr ;:..i;i" ,.r:. :.c:i: i;,.i..,-:;.::. :i.:,.. .:-.r;.r

a:: Llv-l ij.e,-.: ¡.i,: Lo e.¡r.i,:.. .Lhr_ 
o;r i;j,ti:¡.j_ soi.ii t,i.on (Z

i:c i,:ìr.L ,..r i ) ,

Ii" U:,:,;,_, :,o-¿ti:.:.i;.-., ,i,L;tt ì_,:..i_-: i-..,:.:..L l_t:,r:.. i:íïa. ìlS(aì: ():|a: :),i,i,_

cìi',c:i:r'; i:-i:ì.i.' ;;tirr.r of ..i ¡_,r,¡..,j --., i.;:d r_,: _¿ ìl:l,c,d_itciJì5 ¡. l_,r:-,aii.i;,,1 clìì¿ìrl ¡ti.:,¡ o:1. _loi.:;c.



ìrr.o:î:i. bir,,lri l.:j-i,J oi o-e-.,¡,,)-;:L ì-r¡j cãrÞj-i::..1 ¿r.ì l.âLrol).:. i,o Lhc lli:.r,cl:¿Lsc ¿1cì ,,,rr,,.,1ä-l,

o:Í sci l- :r.ii ii'j-¡,::r":,s. -¡i d,ei¿:,:ì.1cii ir,r,rr:.:i-1; Li.o:r <,_í i:,i-r,: ::o-L¡..1iolsj c¿rìr rro :îc ¡_i-riì

i.; Ji; ¡n'¡ti|; I i;:.:ì;¡.

Tt-r r:. ,f: r:.rLj.l:i ,.;i:;d end. urÌÍi:t."t,i_.j_iz eC v ¿ i,;i¿_i; j-o:l s o¡l ih3 l¡r:i¡i;t¡:i¡ arriÌ

¡:ci:1,'l Ío: ;,';r, :fo'.,'. i.;.Lcìrì:. si:.icl ;rs a. C!o1..o ci .[.ot,f âì"-i,i]: lihj.cir Llrij rrri.Lr.,i:ir:t,Jrr.ir.r:.

c;i: l.ij Ohi¡rri;c:. riar" ooslrs ¿riìJì ii-,.,ri 'r-, - cì i i.ir--r L, c.::,i Í:i.¡,:'r,..ir ¿ri L,c.ii,r:)ùi-r Ljr (.j l:o ¡,:r rj.:!()llj,

¿r]d sc-:arro:r¡L-l f¿.iroi-r.:: anc :fl,ro..i e¿ipi.i;¿,.-L iirr,r.'.ì ¿1. ii(ir.cd s;u-ìr;iec L i-,o lti),i-l:er r $ ãee:l,¿i!.:c

c<¡sö cil¡t¡e o:iiill'ri s rì:ii]l.j cc onrlri:ì- r':,1 ¿ìr:ríl cll'- lì arc olr()n:L r,;5 o:íl -c:Lz. i: anci o:r j:n<t b¡.,..sj s

oÍ c'ri¿;.t'r.-,e:¡ sccL:Ì-o;i ¿:.c'icì:i. ¿:i.c':.rr; oi' .r¡r:ilr, ,,ìi.iroc lr::o.l¡-i.:¡iorrs i.ìcì_,e l¡¿:.ri.l fio'. ¿.,

lï!r::-)::ì.mril ¿:.ciri:ii:i.o:i o:', i.¡¡o sr¡c¡i,c¡rs (o:r, c,ì,lt.ht ,ul,,,";,,rr."; t.,í I e:i.iÌ, i,llc¡:.:, i::.:,.e,

::r ',rl'.rr.,s l:l ¡:i':,, .rl r¡Li-' i¡as:i.c c:ro¡ :¡'o i¡:.i,:i.o: rs c:r a .i;or,,.Lr. ..i Jí: i,o.L:r.riori :.1;,

Q.L', - !.1- I i: .

5 , r-!.r.',riiii br;;-i-;.ri: ¿:.i-.,r.J. ;¡e -ì-j,-r.rJ ¡,c.i,i.i,:i Li<:l; . llhc cro.: r.ot :..ij.on

Li:r:.¡¿i'i..::.lt.l.r.: ¿a)s-¿rì .Lì1vor, * -c,, ir, c_r..r¡ :-t pl oci-ilc.;:lon. i:tÌ-,:::r ¡r:¡:r..¡L¿-,i,i-on cn i:.,:¡.¡.c1.

o 
Lìr'r .iiitt:-l ir:rs:i:, Llir_ ot"o¡s Ð:i.o:jì.Ìc ?d (.i:ì]':.::r.1, o:r.L,s_, ali,._l ir.:.;,,.) tri:i.,ir t;-¡ii.:if Î_¡:¡,¡,, c1

to ¡; Lo¡¿:,2,., i'c:¡:.r i:r the uiai,;:,j.x Í¡:,oln i¡jrcirce tìta¡r ¿6i1,r.r be. ¡,i-.i,her: ¡r.rìt:,rlji:.)(i

b.r' Ji.vr:sLor-;ì: or.- soi.rì. lio n:.r,}:e -; f._i:r. li¡,y li¿.r.J ¿r.,sr-lrrcr,i.

'r'Lli.'3 t c,oiì:lcr or:.],y br: soJ-cl ¿;.¡ i,i-, r¡¡,;.r: i-Lo L i¡rcl.lrci.:,ir :i-n Lil<r -L:ll.r:-r Lo::ri:

r'¿.ri,icr;:t-. (l/ìi;fj cot,j(ì ì: r; ot-.lil rti: :tcj ,, so_l.rì¡ o:,:ill i:i_i,c,i i,o;;l;: (,j()ilarLìj.Ì:r:,l,j {-jì o:i
'Llr:is; ¡:.ri.,i-ì ,j-]..-c ar: r_ri:ai l'; i,r,lì-ri c-i,.i o¡r ¡ pltr,cì,::ll...tì, E::..: t t ;. -,it.: iic., ì.,:L.c:iut(.!ì i,) .itii.:ì

l'0 i.,ai:i o:r.:; ìtr;. i: c<¡li rci. bI pii::.i:iris.-rci :jlo:. -l 
j.i.c;:t¿l: c otìij..rj rlÞ t:ì. o j.Ì .

{_.. i¿,Ìr,;^ui, i::ì:.i_;,r.¡; ac -i..!..i.,:.l_i.c l; . s;:¡rsro1..,..1 l¿lrcul uor-r.Lc. br. }.::i.:i,crÌ

i;c lìic -l:ì.::::.i rrÍ i,hr, ri:.,:'or,.::,.- o.i l-,cLr::'s ilr:..-i i,ì:¡: ol):ij.i;i;.r-Ì., h¡rir.jc-lÍ i.ri.s .ii:i. ì -r :ì..¡l :;

';c l"r-'r'l' ',ljr r.; ,r;.'ir: r: ì:ìr'.r' iia)t:1' Lr:i Íììl:L':inG,. -qììììr:ìrírjì-, ¿.::iiì a-rt Lu.i,::.r i:j-:,.;.:r:i 1¿_.br,,.,,,

i,:; 'i.¿i.r:rt'i-,:it;-Ì. l:t,.: sr.l.:i...Ìil1-.!. iti.i,.ììi.ìl.l Lì::rlr i:,i.:e..t, o:í. iri-rr.i;c,;r -1..:...i-r c,il.:. .
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. 7. l,aüc'L rru'¡si-i¿1.r., rlrl. r'¡n';¿l-r. ¡-(j i,j,\r.i. Lj.ajs. ,r-h,,l i: :c L: r,i L:j.,.ìÍj r¡e,(.e

cì:lr:i:cl:-,r j i.i'r'.;o i-,:r.i:.i:e n.,.-ì-rì ;;i.i_-n,; :r .

a. I'ti.¡.cha,,r, o.i :ì,,:ìit:j Lir:.::i_it,3 íttì..1 t: ii_ii::r Ll:.¡rLì o:l rrr.:-rrj.:i.L :joLÌ,cab

.J åri-:l-a.rb-i-a. i'hir; :iro.1'.icÌerì 'L i.ir.,rril:Lil1 oii' r;r,o- LLI ì -,..r.. o.î LìlJ r).1r.:r.ch....¡c.r_.:.-ic,:,

ol n,::rl ll:a¡h:i-n.-:1. ./ tj(ie dc.ì :í'o.r. cìr.11.j..!¡â L-jr; i,ì.: c riÌlì:ì. b:ì-oir¿ _l_ l.¿,,¡i:t- (ij a.0 tj_r.i.Lj_ r::, ,
eaclt .,rl, Lo:---i]Í. i,i.L I.r 'Jì;tf .:i.:ì:äi; rr:i' orie ciri:,.i.Le:i, ;reci:ion). 

ì

Ì1. Coiírì).1_ c.Laì se1Í.--iljii¿.ì.cin:i of -.1-a.i riì ¿::xì Li:r.chi_nr:r,.._;:r-r:,..cli:.1;c..s

/c)(U e:Ìi-,:1.\.jr. -i r.-I.J ¡i,: ¿rLìl\.(:),

c, .i.,i.-i:¡:ì :¡,¡..1Lrl. ¿r.:.i._ì,\,j_L:i.. s, :iÌ-rls.---: ¿_.: i:i.¡¡.i.L.ic$ Ì.¡.-::i.: i;.1..:.l,.irìr;rì

Iryhr,:i i- i; l:r::c¡in., c'1 .--r, .h¡lL ¿r .l_¿¡ì;o,,rr. sÌìcjr ¡:ì.i.:ì ll:!_,;l: : ti:lllre i..i; lr,or.c o::.o:i_i. L¿,t.o-i,-:

b¿c¡-r ac¡Ìi-: i-r:':r-i r-r:l rì.,ì :!.oìì s l.i' irL r.jrr. ¡::,c,,cr,:i¡,.r o:í.cr:.¡,¿rnj:i::-. :ì:. i,ir,:;, ,¿h¡.n 
l...:¡,r-r,; e 1

't'he .l¡.nd Í¿l]-]-oi¡ ¿-irrì j-ni':ri i; lilc'ro;¡' â:rìd 1¡,ì-rlcuj: j,n .bh- .í,.arl-c.,-'';i,n,.; ope::r,;,t:i orr o- ..

i;ìt¡, :i;:iini,; iit.:; '1:irl..:t L.i,.r r:;:i:i,i,ttl:i-i,;;.. i.,O :..¡:t; oit; l::l- r.r .1.::.Lrii. iÌt,:: ::.i.¡,.-1r..,,

on si-r:ìr ¿l: c;¡ c::,::. l;i_oti 1.ì:ìs Ì ari.i; i:j_-!¡a, f;,, lol.i d-ri: Lo i;he a$ su:un i;:i.on i,Ì.i:rL :,ent-:..ì.

¿t3l'iciri.ìì] i,.ì ¡:..i_cì lt¡, a;.i 2. ci.- s..h ])?.Íi:1,Í ¿iu iì ol l_1r ¡.,.,;,, oii.ì _.,,i:a:i, e.L ¿ b:iìi::. .i,t

is l'jr':::r-c:for'e.cr':.us;iì:.1-e Lo ¿s i;Lrji)e Lr:L¿¿ ririti r::: silcJr L':orr j j--L ,r oll s L;!r. .ì.Ðr(r .rrjox:i.{i

¡toi, ::c,cej-r.e 1h,,.-i,''r:¡:,i¡lrlb a'rcj c¿r.= Lìr:.,t. ii; .i¡oi.Lkl Ìlar,c a:rjc¡"r.,c). Ìri.,c, j_L :,e_

¡raj-ne:l r.:j-l]r:i.u -Lire r.:,¡¡i.:,.i, ¡oi¿r.,¿:ì_clt ir:i_i;ìr .bhe l:.cfj ¡, oti. il_r.c cp:::,ai;o:.rs l.:jicÌ.

'l;o ll:; ¡.¡:i,:i,.:i'i;1,';'c,;:..¿::citil,¡l ,Lìt¡: cc,:i, :inll.ti,¡,rj- :irì lì::,.-.j.),-r i,¿_.i_n-iil;; Lìir: sci--1-

trro.Ììr,c i,iv.ii;;, o.i:,ril:r¡-:¡ì :in i;ì-ro ci"o.r:¡o.l-,::..i:i-o¡ r.i,.i,:!.vi i,:Lc, s . (.¡ltÉ,:r.i. r:.-r: tì--ira_

-l-¡,,icì 1,.:¿ri:,:::l_'cz :.,-;.i,:l.v:ì Li-r:s :,:.1ìri crl.ìc, _ì:ci,r.l,¡:.f :ì.J i,:i.ïi. L.¡.. cor.i.c,sl:orcì.lt__.:l_Lc, -lì_r,:

nin¡: -1.¿,t.:tC cotisi,iirj.;l| :l,it,,;s ¿i,.¡Ì o:tr:: .rarì::ìì.,:,1_::.¡,.i j.n i.lt¡ lì.::. : j:.:..:{. . ;li¡j_ s ¿r.i-t.cl.:.i.i.,

-Lhe' fr¡r,¡r 'Lc-, :'i,lli; crrt -i:,ri:i ¿ir'i:e..r" üle :[¿rÌlr] irsiì i.c,i,eii,..,-Ì:ì.r;)¡:rj_r.3 í:,.,r.rr;i OrL:,r_

h:i.ì-:l s,:¿ ¡,-Ì-ci.r .1,: i;;¡.r :.liì otr:._it::-i. f-. s¡,c.tio¡ir. )



2óB
B. ConsLi'lc¿ior; a:tcì L¿:.l.C j-n.; :ijnÐi,o-¡ r-r;t,:n.. ar:i:i.vj_ i,:i.e s, llitc

¡¡.". L¡':i;- ¿.1]-oi,crÌ i'o¡ Lhe c o¡,.: i,r r.Ll L:ì.or oi' ¿,. ir.r:: Í:.r1.::..rr, :ì rr,3 ì::r,ri, :.:¡ria_alilri, lioi.,

b.':.ï n ¿tr:Itì Lìt¡: j:;r¡,.r' o.,' t,t,t:..ir ,l c,:i r:..,:! s i:ì,i-_1.; ltl¡ bi;-id:in3; ;¡-r.t.i.ì:-l r, i,r¡ t. :,.¿::¡ i c,.i;

a[cl :iinj.s]r o:r::.¿i.L:i.ol]; ;nal f c j, íart,l.oi::.rir:; orl,:ì ì,¿,..i,:!. L1ij..j . r.,¡:j¡ o il the::;r.r cori,Ìri

bc Îi;r:rc.i í:ii,ìr':a :nt'r,.,r cì:rf ìt Ì4..ìi.l vi:í: o:, t.ìr: oi jìt ¡,r-,rll.r,r:-i¡,. 1.s cit,Ji.', i,. ;?i1(,.j..).. ,

oÍ ¿lCcìi- i:¡-oir¿.l hoLx;i n.r spacc. :ioi bc¡::l c¿r.L.ir-Ì.:r. -l_ir ic.::,::f,, cävú,¡i (: or.i s Nuìr,:j.Li.cl1.

¿ci,i.-,¡iL:res r;c:r.,:r ¿r_i¡¿il_¿;l';-ì r: i,c ,¿ho 
c:t ti:,: rrÞ:,..aììaì.r:Ì. ..

9, È¿:¡:c Ì1.:-.s t-' cí' sa-r l_lr;.;s 'r,r,:!:Liì¡. 1Ìir:i.:: Lc L.i.i,:l_.1,.;. ¡i.;1.1'q,j. ¿,,, :l J,c:úLÌ^

J.¿'--¿o:-'. -'n 1"r:ar's l:ir:,:il .-;.llc:1. :l'¿:: Lo:i,s l:ucìi as; l:,.ì:clur c:1. .r_¡ir,.ri r..:::,:,cr sro .l.i:.i. i.,:i,r-ri.l

tìr:', i; ¡loL ¿rl' -l tÌr:, r:¡Ìr :-r.,':,::rl.ib.r a, coìì'r,:. bi -i_r: r.;: :-, ; e::ì _r.():ì:ì: ir:ì_-..a,1_:l¡ i-;-r rrlr.; :i.i,r,rr.

'ùh:r Dcìtcì b-:i;;:.1r..:i iLci,irr:'r_1,;,.,rt:ior::'iclc,ll a jlc;..::i o-í j_ni,,:::; Lrt:,¡ri; ;._:r,i:-r;Ìr I,c Lil::,¡t,:tri

:îo::r' a:riì ol-¡ lr *Lla.L- i.rc:r'r'e:l L. thi.l s i; i,.1.r. -'-€:.1L ;i. Ji-r.rlr'i _Lcvc.ì. o.i .l i,c¡ricii..uy. îÍ.,
i:: iil:r ccl¡int l,'a::,t:, ¡irr.r.ii...n,:i:,. ..rortkl b:: i:rs..:.iL Ir:,iìi.r,: í' i,,t::i_.¡,:'ì,_t;, -.t.:t í:.;:r;r r.irl,:.i-.

Þr'j-s:ìfì .úhc bo:rrJ.s cou-ìii ltr ccilvcr.i,lri ìr¡,cli l,c c:.;:l_,. .l: t,lc:;i, r,e.s.l.,.,c.i;;, :iL

ser'i'ccl l;hc síÌ1'ìtì ì:jD:'Ðoe i-' ilo:' ihe cesiil r. r:-s.:ir-r\¡ cs ¿s lh:: -lenl ,'i:n t:,,!, ¿r.c i,i_v.l_.i,,¡;

d-i.ri. ;lo.r." l.g.r1-l re s.:r:'r¡r:s.



D, liI,:";iIû.[,]- Ì]l: C0,r.iTii.t Iil:l::j r¡ll) ilrì¡.]ililit. !ri l a_irliìli.i¿,\ T_r Oli
0-¡ li'ii :; i0Ì,lli'f1¡.l,Liir' ìl::ìil:lCr,1 (b;.i)

Jtt ccrr.iL:ì ,:i.l \5) c:' )j.:.-i l,r:¡. V ii'r ¡. r'i-¡ìiL-lr::r-,,.-ì sicìí: or colt:;-i,1,;..ì_¡i;

vcoLc::' '.;¡á-!s 9Ìtcrl.¡j_r 'ijo bs tiìt,jrr,,i.,cì-.:i.b on l;tre oir l;:i.tr,:: -i. $ o.i.u L:ior-r oÍ thc p-r.tr,";:Lou;

yc¿ï ¿Ìli c.¡'l :r. scr'i; oi co.,:ií j.c j.c,rts 
T j.., rr¡cìr ci r¡1::i.c:b cli.c i;ai:ercì j,ì.ie r,a i:e

¿., i, l.¡lt.i.:Ìr ..ì j,rt lj:j.licuJ ¿1r' c,-.rlÉr i.,l::i-i.;,.i, :ì- r¡¡.¡-l d cÌr:..'n,;r í,:,o;L ;ilt,t, i;o ;.i,::r-,, -l.t:

the ¡;:t'cs:ni; ¡iocìrl. i,Jr: ¡lcrtr.sj,r¡cr ltr':i.ricri.¡-.,.'ì-c irâs ¿riìó..)r:-., cd i¡i1¡h ;c;l:e ¡ic:clj.[:i c¿-

ti-on :i.n i;hc ln:.¡.t,hc¡;¿i,:ì.ce..Ì_ t,l:i.:hliclue i ot:. 1ì-r¡,: il:ìni:l:ár-ú i-c I oí .Ì;hr n:;-,¡ con:i::i:ii¡r,¿

,l e:i'e l. ¡ .

. Thc licii.l:':ì c¡: i,...o:r ¿:: l;.-,.:r:'.¡.,: d na:t i. í:is:-.ri¡ dil¡¡ i.O .i;lrl cl:],ílí1.¡,:nlt: ì¡r,-

t;ioci¡:.1- ,:lr,l-:.l.cl',.,ii -r-rÍ-.-':,, -[:, {;l:j:r o-i, Lr.tì;, ¡rl:-i¡:.i ..,-]- l.¡:tcu:tarc:; (.irr:: r¡.:,:rl.Li.,l,1 c;tl'

r;i-.,:i.cb l r:.'¡ be i,¡ii,.:Ì1'a'u.¿.i,c rì,-r c i; c-.' sriìr;;i c: t,:i.,.' r,, c:oi:s i,i.a-j.n i,:ì) !:ìrì,...ir p,,'oiìn c i-,i.oir

:i,tf t-t,fe i, C::.:;..;, ¿;;tr,l !Cìr::'¡l:ii:i11 l;S Ci::i:-1.,.:: ¿,S; ¿,,:;i.(.1;S ¡:tt: ¡ritc:L::l ¡:d, l¡ i,Ì,O:,¡:

i¡rs'¿a;:cc:-" i;hc¡r: p¡o:,li t, lìt:ri i-l .r:i zi¿ì.i:i,oi.ì i¡¡r.s rnìli.ir:ii,:C dric, i,o sui.,jec;L:i,r,c .¡,:_

i¡i i;¡c,-ìri: e ,l -i;l:rroiì.jlr 'iire ve:lic¡ u¡.(t) oi rrelro¡ieilo.risrr rìi,'.t,:.. (J_n i,irc ¡L:.,:. s i-,r-ri-,

co1l,cxi, rrc):cr¡., i,.lJ.,r. s rr r,r,fc.l.s t,o .bh.j leclìn:Lcel n:..i;:r,ì,:, ;¿"aihe ¡ ì;h¿.,n Lc, ilr:

f .n.'ril'i o--: t,: i,l. t $ ,-ì:::ìricl prÍo.ìLt:.{:. )

P¡.r, il:.¡,.s; i,¡; c l.o¿r:l.'r-:¡i ¡,r l.;i.ocì .¡Í t:,r¡,).r.i.l]ì-:;:1 .i,lì; 
.r..j -rL.:1. ,.j:1,\,; .i.3 jr:::r¡:ì_

i,:i.on c¡-Í tii:: consi:¿-'Ltii.' '.": r.: r,r':j J-s i,¡r'ou¡ir ;ì:c tt:c ol. ihr sl r-.;l:.. i,r.::. !r.j s -r^ûijir(i.

i: Lhl :¡r:'t:::tr:.l.i.c -¡r::'r: s. : i r'.. ¿r i'.t,:t r;-í i,ìlr.: :: il,¿r: i,ul.¿i, iil:ì i,:t:i.i: r):,.. 1:;:¡:.ir J.)li.¡, _ti;

li;L¡,' ì.:..'¡,n ll.,i:r:'c:iil:r. ':i Ìir:.r:: a5i:i.n .llo:.. c¿is: oI t'¡f ¡-r.¡,.¡11,¡.

.t,' I.i. i, rlc:. L,(J) ..{ (:,-i.:.(. ,j .il,¡ :,,i,:,. ..,i:.. .,.r ::. í.!roì:i. :: ì, :;ì.,,
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