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Risfk.':an.d,]tetu'r:u,$·.lu;·:.A:ustr;alian' 
':h;rO'aS\a:Cl1e·ft'grl,culture 

Jan~ .. lVri8bt'":~tephc!1!.··,lIe,~t~,, .. ·Yi~~7:r4o/~l1:flI74IP:hi~ip· .. 1(akic: 
Austtali~··l,a\1~~\~f~gricultutal:arr.d,Jse$ourc~EcQnomics 

,GP.Q.a()~ lS63.~artp¢tra,:2QQ 1 

38thArihua!Cpnfeteocepr:me 
~ustraJJan.AgdcultUtal~cQnonU~C$:Socie~ 

~~Vemngton,New,Zealaod. 8 .... 10 febPJar:Y 1994 

The ab)er:tive: m thk p4Pt!tLs :tQPt:es~ittamethqdol,estimat;ngJarmlev~1 
,prPbal;Jilityd~tributionS fQrinccm~ . aniioth~rV(lrilzbt(stha:rti.,Se$JP<%tkll 
S'irWo(hm$ :(JfarOss~~e:cfiQ!%+4swvey W:::tlL mt!TfdWl:$:appliet1fPAlJA1?$/$c 
A.liStrallaniqgrictdtutalt;Jl:14g~g(Ju:lusrril!s,~e:t(M,Gl$Jdat4fQrl~78~ 

79,tq !l$9',J~~;.,tt):i;Jbtainfarm,[tvt!l:1MtlSutes;()fmean: incQme,I'o.nd\th:(!:~t~ 
d£viatf.Qnd1Ui,s~~ssoIUtcome~·n~se.q~p,rQvi4t::J1WJ.$uresol~ 

pve,ri~ll'#sklaced by.broo:c!l;lcrt.]dTm· e.nt~rprises fhro,u.gito,lrlt AU$:tt(lli4 
,E;Srirnatea probabilirydistribl1tkms/or'edchfarm cPnbe'e;qJected .to 'v'ar;J 

g.iv~Tttlre physicC!l ,andS'trocruraldivetsityd!.AttStt(lltdrtbtr:radacte 

~8ricult~. 
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,In {n.i$pap~t .~.mc;tbodis developed for CiSsessingJamr J~veld$kU$ingA!BARE~.s 
;\us@l1Janagdcul wI].lAAd'gmin$' iindl),Strl¢$:Sbty¢Y'(M'GlS)d~t~Th.~tc<;bniqtJ~·~ 
:spadalsJ11Qothing of'~ross~$eccl.onalfarm.l~vet.data,>tO;Ptodu¢e:ten1,PQral;'r~~t~.ve1 
dls4'ipuUQq.S .. Frorniliese1tt lSl>,osSible:toesnmate.\ dIe, .:n1e;mt; :s~ilJl4~n:l:d~viCltiqq~d; 
skewness.orfiIl~cf~antipI;QQuC:donm<:aSur~ 'sucn, .3$' t~,.¢ashincome()(:ctclpp'ipg 

yield$,,1beresuftspres.entedhete:arc()btaill¢d.usipg't!leul0geUirigJeebIlic!lle$d~velQp¢d, 

in ttcent . ABARE research. 

2. Background 

PQlicychangesand risknlanagClllent 
The .role of riskmanage.menthast*el1onirtcreased impottan.ce <:>.vertbc;pas.td~c;.lde :a3: 
a~l1h ofc;hanges in AU$tra.U~ ~oDo.micpolit;ic;s;1t thenlltional" sectQt'@dindustry 
leveis.13roaOmacroeconomlcchanges likely tv have .aifecU:d.tbeOsk$ :facij)g. fa.n:t:l~ts 
incIucie tb~f1oatof tbe AustralianaoUaronwor1<f,cuqeney.tnarkets1n 1983 :andth~ 
rellloy~.of interes~.rateceilin,gs in April 1985 .. Attht: . .samc:tin1e, :a •. ~·v;tilC:tY.()i 
.~cial packag~ha:vebecqme.av41llablc for fClt'IflerS,enhancingtheir aQiUty\to·.C19J~t 
d~pt: levels t()achievesomedes~IDix: of debl.and .eg.uitY rmanctog(pete~onf 'Punne, 
Morrlsan~Knopke. 1991, p. 353). 

Theorie.rt~tion ofgpv¢rnmeI)tpbUcy ipagricultur(!A3$·coIltipue4 to move fJway 'fh:>m 
,compensation. ami assistance toward, policiC$ which'provicie.:incenuves foreffectivefartn. 
:tnrulagement~cl aqjUStmcnL :Forexarople, .revisions to the .incorrleequ~isationdqx>sit 

scheme Were .introduced .to. allowprimatJ Ptoduc::rslobettermanageincome vanabilir:y .. 
Problems associated with .cliIIlatic vaO ability leQlotheformal,atulouncem(';ntofa rt.wOtlal 

drought. policy (NDP) in August 1992" ThepoIicy puts forward the view thatdtou~Jn Is 

part of th~uncertaintyof Australian agriculture. and encourages .aseli .. reHant approach 
to managing the risks associated with cllmauc variability. Similarly,. thewpst 'Tecent 
changes to theR~raI· Adjustment Schell1eremoveitseIJlphasisonassistanceanddc:.bt 
retPnsuuctiQn to focus on improving farmprod.uctivity, profitabiJityand~usta.i.nabUity 

(Crean 1992)~ The newRAS measun;sgiveconsidel"3tion.toafarrner'stechnical.financ;ial 

and business competence, including risk management. 
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Atch e lOdu$CIi'y:$pepJiic' f¢Y¢l;i·j fupo rt~rit :¢h~n$.e~;jba.:Ye ':pf;c:n\intr()~uec:d;iJl' dle;; 

CommoJlw~~th~m3,(k~tirtgi :PQ~icJt;$ wb.ic:h::tffectrisk,Ber~gt.tl~tiQnot'.cl.C)m~$,~io;g@iq 

,,~:ltkedng' .~'~e,tI1en~:has.\~Y~Il' •• 'faans·,:,~ate1".i~()~" •• '.t9 .• adQP(:',.\rna(kc;.tiq~. 's,~'te~ic;~. 
ipvOIVing,vawiqg,·idc:gre~'.~f,.~Jc.",]~J~· ,qbQIitioo, .. of 'th'e,.Reserve'Pti~e$chelt1C;:(Qr·W09l 
:has.effet:tlVelYtQ!l$ferred tl'lc;onus (or ,m3JlagingpcicC:;'rls}¢:tQ JndiYld9al;$tQWi;l"S'.~d; 

ptpecS$i:)t:S. 

'£.h e'impormri<;eof inI9.rmatiO]1 
lilfotinationapout the prQoabtlitydistrlbutioflsassooiated Whhfina.n¢ial~nd.prQduqlidn 
varlablesJs ciidcal,lo theQ¢velopmento[anYll1ru:ket rorfncnitatin~themanagem¢otand 
transfer .of farmhu.s.iness risk. 

Ateac:h$tage 'oftheprodoc;Qaoproc¢,sS Jatm¢~ .• :OlM~¢tiA~ ':.tgen.tsanclprocw()r.sar~ 
,cxposedtoQoth 'pric;~atldpt04t1cYO~l:ti$~.~.eac::bo(tb*g~.o.uP$ will dCtn;l.I1dp$k 
man~g,e1l1eD.tserVice;s~otding~Qtheirunderstandingof ·~~eextc;~t:#Jl4.!~.Qt~thJ;;.rtsks 

Ql~'(~ • 

. A.'lack,C)rillformati'()o;eoncemin,~'faced,or'()ftht:.ri.sk~age.mellt:.seN~:.a~abl¢; 
m:ay:lc:ad,tQ'~a.Iesst.ll.a.Aopf.ima.l.,st.lpplyo(dskltl3ll",g¢r4cD.tSen1ces" A1S()trmarl~l~;mtl$t 

~j,bl~,tQ;~$,:th.~~ks,as.srxi~'withprpvidingrmanc~$CI'vi'ces.~C) •. fa.rm.'~nterpdseS.!' 
·I:nfC)~tlO[1·~u~.¢e ;rlskines.s. of ~ales~~fr9m ;f~gwilli;ll$Qbelpinthe 
·.~mC!n.t(jf'equiCY·'fioa.nc:ihg:~getnt!:r1tsI()rJ:um:eil~r:l$e$j> 

In.~cepting ,tha~. dskma.tl~~e~nt :rnustbC!in~gra~ct ·bltQ thepnysi¢:ll~d' tirl~dal 
qpe%'6'ltion?fthe Jrum. entet'p~, It.is;cJ~UlatW()~Qn~quh~mentS<(jfp(OYidt:fSaQd. 
~celv,:rs ofriskman~gemc;nt. ~r;vic~canPe ·.high.ty s~inc" The '~otinfQrm~tiQn 
t:r:qlliredeatildjncl\lqe:the:fin;trlciats~nu~.o[tbe;enterprise:.(fore~tijllple~·tbe;feYelor(ritrn 

t;!'lt1icy); the m~:).$erialeo.pac;ityoftheoper:1tot {(orexAlllple,understaildin,g,e>ftne: 
li@iUti<:,s.::lSsociateq with.hedging)::md. theg~gr;:tphic nnqclim4tic¢onditiQrlS .:rffer;tiil~· 
the (;urn Opc!r:lUons. 

While the ul tim;lt et; ffeet o[p.rice:l.Od.produc:tion tiSks()ntt:Qw.er~tUrns mayb~'U1c;s;ltne~ 
Ule tools avnUabJ.e .formanagjrtg5uchmks,~: qt1it~ different-At'theS:lITle .tiOle~theuse 
Q.!·drty indlvidual :risk~gernc:ncin,stn.tmet'1~ts dedto tbtoveQnQ~r:ltionof the '1b.rtn 
c:nteqJ~e. 
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A .. ¢pmrt1Qndc;t"1n1don.pt~k;isclllSi.vC:~!iJ.lUiooabBatI'j' • .a()e~l'l$!,il1lc.f13*er(1988)pcoVi"jde 
·the.(ollQWingde,scnp.uPQ·otfin3.Jj¢iaI:AA.d·bU$iA~fiSk:ip~grlct11rnte; 

apsine$~·.dsk.S·rqrf::tiJI1¢C'Stnclqde(l)produ~tionpJld¥leldnsk.$;:(~)m~k~l~.wl.pd¢e 

ris]rts;,(3). ·tos$.es ';ftvm .seve~ 'c;l$t1;t{tie$ .~d dis~tets:( 4)speiallDQ: l~g~'rl.$ks. ;fiQm 

¢hanges. 'in, :taxln.wS,i$ovemmellt,progriJJn.s, 1rad~~grcem¢nts, .. ~(lsQ9n;($:)·human 
:nskson.penonnanc(:"of la.boUrartdm(i.nag¢.mC:nt;and {6}tisk$pf techndlp$Jc:U'¢b&W$e 
and.obsole.scence.Fiil,anciafrisk$ arise from lhe financialdtHmsonthefirrn ~.,,~ ,ta,r1o] 

are. further increa.sedbyunart.ticipatc:d vadationsin interest rates, credilaYailahUily. 
and other .changes in loan terms. :as. well as in leasing terms .. 

On~ofthe mos~ widesp~aci l1le~4t1:S·o.rthe·rislclIles$'associatedwiU1,a:raIldQm~ariable 

iSit$y:a.rl3.1lce .. ParticUla.r1y .inthecome~tofrnean-varianc:eaQalysis:to~~yse:b¢haYiotlr 
In. 'riS~ sitUatiotlS.In .W1s' .cy:pe ofana1ysiSrl5~: .a.Vetse'~gentstr;1de,off,:n:d\,lctiljg.s 19tfJe 
varianceofinc:omeot .wealth ·with reductiolt$.':i.n.IPc:AAjp¢i;n~e;th#i$,p..ti1lQ~ff·WQp1Q 
emt'betWeen.nsk:md.rerum, <witll Jndividtl~wiUigg to.accept a:greatcr l.:velof 

• ~ility'inretutIlS·otUy .if.the~rateoC~#1mi$~~ 

SUc:h\troC!eotls~y; 'be C$ta}:,li$hedwithltlthe :financial ilnd.enterprise .stnle~of fa.qIl$ 
(fol"e~ple~ throtlghtbe level of debe fll1andngorenteql~ div~jfic:ltioQ)t :~tb(X1~.b. 
thetradeoffsrna.y .~·li.qti~dbygeo~phic:~ Clim.;U1C:COIlQJtion,s.ln s¢me~p~y$icru: 

co~tra.intSrnaYlimitth~,ilbillty 0(: fa.r;ms·to tndeoff";mea.nPltesQf rerum with vadabillo/ 
in.~otreturn .. ·11Us.may:pWye~plaintheqttitedistinC:tpattemsin~giona1tand,\·va1ues 
ge.Il In Au,straIin. (Topp andBea.re 1.993). 

III 'n=c:ent years unde{Standing pfthe qnport:lnce of.skewness ofreOJms.b"-$gwwn~ In 
particular. Mnchina( 1.9$2), in his developrnentQfgenernlisede~pected .utilicytheory~.1ms 
shown that ."gentsmightbe wUling to ttadeoffa';me:m-preserving spread for an. increase 
in right skewness. 

Th~n1~::lIl""v.c:uiil!lc;e ~:pprollch .~·lieencriti(!iset:1onll nurnbero(grounds. for e:t;1ffiple .. 

q: ,,~drJtict1tiIity furtctions (on whichme~Y:ui:tnc:e·:lImlysis.c;~ ··.~·b~ed).displ~y,$ 
:'" .~o..-iingrisk llversionln w~t,h.,.Othercritic.isrnshllve 'b1!eno~t1inecl:byB(jrch(1969)~ 
Themore.geneml·upprollchot:;m~Jy.sis.Qf~hllViourundet.dskusirlg.$tochtts~jc;:dQrn.tnlu'JC:¢ 

proee.dur~s cs~e~leye.r.~n(tOrmiston [98.3) <::10 dep¢fidonknoWled8eot'the~nd~' 
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. prOb*bilio/ .. ai$tdb4IiQnf\ln¢qQrt.rqte~~pj¢.!~1Itcfg~"WlieUl~tQne.ilislci\ltiU:6~~.~¢ 
obtain~d fromatl'Qtber'by ,;1:series . .Q.f .m~atl~pte$ePllpg,.spt¢~CJ.,s .. 

In.· .. thls··.paper.· •. a..(te~MtqtJe .•.. rQr·:m~tlSurln~·.·ir~.·J~~~1··.;PrPbaQlli.tY·.9lStfiQQUqrtsls .. ·qey~topeti: 
Wl1.i~h;.(Q¢tlS~· .. ·~n·.·.·tb.e,g.e.qgmphic ..• :1Il4>cl~tiq·f4cto.C$·.·Whicn·affect.rarm~l'¢n().Utl@t¢~.·l11~ 
.teetmlqtie·m.akese;(te.nsive:·.U$.~ •. ·pf;t~mpqtaland,sp~.tla1.aVe;l¥ing·to·d~yelp.p·:raqn.:~.~¢ific; 
c1i$tOb9tions" 111~$p~tials mCIQ.U1in ~;;1.$ ~ctq flhett;ch.QiqtJetl.ul~ fi:tmll()¢41tl¢n.S, tQ 

e~tittl;1t~.localilverO~e$ •. AS~Plel}JdseQPPQrtun.iti~·are~:re~'i()gaUy~orr~l:lt~g,.~nt~fBdse 
composi tion·is expticidyJntluded .1n.tl1e·,e$umat'onprQq¢$,51 ££owev.er,. the:techoiqUe#oes' 
Jlo~incorpotate managerial and ;finaOQIaj. cQnsid~taUotls (such ,·a.s()petator$rJll •. ~qultY 
levels~non .. fannlnveslmentset¢!),a.sthese.a.r~unnkel.YtQbetegl()qaHyc:oQ"ela.ted. 

Spati.alsmoolhin$.:aJgorithms.areemployet;ltojmptlte~panelstruGtUtetorABAaEt.stcttnl 

$urveydata,and Ibls JssuosequetHly i,tsecltQ 'g¢net~t¢; {a.rm I~veI dt$tribution tuncUo(l$, 
11lefunct1oQS'lAanu,tytemt><;>ta..lvadatioa .in ,pbys ica1and.ftll.anciaJvatiP-bles, 'sti~h.as, 
,~eipts,iIlC9 m¢~tatesofretunt."-11d<:rpp yields .. 

ErrQm :the ;indiyidij~faI"DlcIist:iibUqo[1'fun~Q~ Ioc:ati()naUy:~c~te$ ·Qr~~ 

·~d ~C1b¢e ·ngcj'5k~wnt$S 'ofthe;distnol1tior:lSe:J,11,be,~~la~dand.e~ 

Mex~pl~ofa fartrl,'s. itlcomedistnotitionis :snoWtl·io, Ji~ 1.. It$bows:tb~reJ.atiye 
lreqqency()f:afarmobtairun$a"rang~9fln<:ome$~ .A1.s9' ~e4'Qn·tbe;raphisthe'~ 
st:ln~deYiadotl, artd·the·m~di~ 

Themediarz ofthedistribl1tionis,th~rrH:3.$tm!;t.hatbas;50pet'c~nt ofthedtstrlbuUQnb¢low 
ltancl,50~rc~ritabqve.lft11e·~;lQJs'e·qJ,taJt()',the;med.i~~n·the:dl$trlputiCJtl,iswCl;J¢ 

be.symrnetric.HoWf;Y~r~in the dia~th¢ .me:m·.liestothc·O'ght. .of,them¢dlhQ (Pti.$, 
gTe::1tet th:lll the ,median). ThisSlJgge$tsthat.th~(e :area :few vt:~ l;u-g~ valu~ irith'¢ 
if,istribution :l.Odt1iisisirldic:ltedby<thelong.rigpt)~d'b1l1li 'Such a distribution ;i$tigbt 
$kew~cf.,Aleftskew~ddistribution.b~n.tIleanl~ than themedi;iO::i.ndUc:ing along lett 
~AAd,t:lJl. Theske1V11tj.r(:oijficientlsaI,Ileasur-e,ofthe,'degree.of\t.hi$.$~Wness.,1\·~k¢.wn¢$$ 

cPeffic,ient(jfzerbiJ'ldic:ltes·~:symmetric.qi~t.n1:)t.td()n~ ~negauve:$k~wn¢,$,S<;Of!ffi¢il!nt: 

me:l$ure~ ·:l .. I~ft$keweddistribllUon,Wid.!). .posidve$kewnes,s·(~fficiertt'me~ures.:a.dght 
skeweddisUibudon. 
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4. Co tJ.S ttucting temporal fannleveidistriOl.ltl.otlSftoIIl 
·$urv~y(ia.ta ", 

"Il1~an.alytjc;L1· ~phniquetlS(!d,t()esti.matetheseineo~·,dlstributioll$:is~~in,t1liS 

:Stt:goo.ana~Jnore·,teehrii~,explanation:~:proViiio:LiIl,tbe~~tiix.A ,~pd()Qi.o(~~ 
~tsob~ed,Oy~pp~yU:tg:,th~·t~luJjqtJr:$t()'pily~icat ,~ .. anant:w'~:~Qu~i:t 
MtilSisgiYeD.inseetioJl51' 

Datacollectec! in'~ Atl$trallan· agricu1turaland,gruiogindllsulessurvey' (MotS) 
~tween 1978~79to.1991 .. 92 w~USt:(f,to.~~tetbeprQbabilitYd4triQutiptlS'Qbtaineci. 
he~. 't'l:1e,aim is tOe$tinlatetheti;ropQr:1.l~eo,medlstributionQ( fa.rms llSipg··~.~. 
$urveY,~·Th~reiS·.:¥lemdePCYIbia$tracfet)frproblem.duetodle illcornple~ $@~ 

pf lhe dat:a·se~ JnformationtQrasampie,d fannis :cQlleetedror,orUyafewye:lJ'S·6it .. mC)s~ 
and ino.nygiven ye:trdata for only a ~\1b~t of ~.t3.rm$ .~. ob~1'Yed.. Theprop¢sed 
imputatio nprocCS$Q ffe~ .effieienr;ygainS oftbc:costofapptenUalbias. 

AustraUAJlagti<;ulmr:J .. la.rtag~Jlg'\iJJdu.stries~"~l'\data 
ThIeMQIS~!:t.populatiO"l$thi:: bt9:1da¢Ii; f:um.ingse¢(O(. whicbcQrnprisesr~ 
cr1$llgedmainly Irr.the.proquctign xgr ,~~~.()j~ed.s" '~n le~tn.e$'( .$Qel:p. wooL~d 

Qer:l¢:lttte (e~du(:Hng,.$mallai1~:tlObby(~,. f~;;whic:h~'prlmMily lpYQlvcQ:in'me 

6 



:_; 

'I: 
;,'~) 

',:,,,,, ·.'.,'c .•.. , "-"'.:,"\~ """"'\:'''.I~'';~'.~~' ,;.,' "I':""~ ,'.,-., 

.. ..... ~BARE CONFERENCE PA"~ 94.5·f< ' .. 

. ~.a!t'J .• ;~~~#.:~\)¥I!;1il!\lflll •. ~~U~~;·~¢g~!~.bl~i~riaQ~~~~~rl~9i~~·i~~4;~~$;~jlc)~ 
coY~r~ct .bythl$·$~~~r~, 

N3.A~:s .• l~$e'.·.$~~.~.·.·.,:tqn.~.~,·.'$~~Y.dt:~.·brQ~d~~i.:r.~i .. tiP~9i~·.;:~~6.rin~c~:',p~.Yid.~~ 
.c:onsistent;da~a·.frQm·.tlie:I.~t~.·· .. l97~;itlg~I .• ·~e,'P~%l~ .•.. ~.·.t~~:jQlere .•. ·~e~.,,~pPrQ~nI~tely:~P· 
OOO··f~:irl·l9.9149'2i;AAGts;,.~et·:pqPCJl~tiqg •. $he;~~t~pl1l~~Qn;:va,rj~i,n:·$~;Q.yet 
pm<:tu1cli.th~,$iz~ 'Qf:iU1t;,v~Q4$~ipdQsr.rl~.iJsQeh~g¢~~ 

The.da~;r used Jnthis 'p~perc()vC:!7·thetol1rtec:n:fin~cial. YC:at$fr~nll~$49.·.·(91g<]1~92. 
Inmost.y~;!rs.betwC:C:11800 :at'lcj lbOOJ~ were:i$l)rv~yed. InoJy,iQl1al.. 'f~usllaUy 
remainilnth¢$urYe,rfOcrrtol:'ethan.Qn~·'Year~lnt¢taJ,42tg::fMbsWer(:'$.urvey~cl\iltsom(::: 

'imedutjhgthi~,penod. 

:rnailypar.ti~UIgr,Y~arthe ;PQpulatlon 1s .st(~tin(:dn,nd.thesamplc:;. Js,sele¢t~d:in Y~hu~ 

'~'rQP(}rtio n~ Jrolllthe. :$q;atasQ .•• ;lSt9()~dmisetl1~i:1C~tlra¢y. oC:s~rv~y~stllIlat~~!o 
'CQm~nsa[~ 'fortb(!·tl()n~~fQrm·$tnlP~,o(the;$3Jn~Ie!;~·surveY'~i~htJscructi.tged!,agd 

~d: wllcIl :fQ,cmill~. !~~~~nuswei~btm4i~~rQtjgPl;y'h()W i~y r~in.th~ 
;PQPu1~tiQnthesati1plct~;~pres¢ti~ 

TheincilJ.Stryct~i1icatiotl.olrarms!~ycb#.nse'.froinO[1e. re3ftQ~ti~t(or;YatloO$ 
r;e~on.sincludmg changes in etltetprisecqrIlpQ$it19P'!aQ4,~eipt$ •. Ill: :ordq{P~ppty>.th~ 

•. ' ' ..• "" .. .•... . ...... ! .. '.. .' ...... '., ' ..•.. '.' . •...... ..' ..•••....... ' .......•. ' 

t¢cbniqQt!S develo~d ;in'th.lsp~~r~tlQdlJStrylevel it i~'n~~toc~Uy !!~i.to 
their·m()$t freqq¢titinc!tJStt(' ~tbat is.to!thebto~indU$try:the·f~l$.tPQ$~often 
cl~ific:das~l11g·tt!partoC.during·thetimethe.fa.nnw:aslrtth~·~Ie.. 

SmoQfiljrtg 
'Theproc:edure for estimating f:umlevdprQbabiHty disttibuti()[1· fugctioos te1i~'on 

com.bining tirl1~ series daraoC the vari~bleQrinterest(orea.ch 'f:l1'1IL' How~ve.r.~~use 
fa.,rrns ··ilJe·cocateci.out ot.thesaropIe,. there are:data.liqlltzltio~ for cietermining·thetime 
.~ciesd:lc.n. for·;mypartic:ula,rf:J.l'll'L Sp~tial srnoothitl:g'iallQWS tnc;e$Qmauc)n ()(a.tim~seti¢s 
(or itheerttireperlod. 1978 .. 79 'to 19~b92.frprPtheUrne~ri~ofnelgnbolldng (iittn.S in 
the sn.mple. A het.tristice~pla4ation.6.ft.hep~edtlreUgd.tPes~~.the·prob;1b·ilio/ 
Clisr.riblJdon·runctiQnslsPrQ~dec:lhen::utda:lIlore.eQmpleti;·techoic~.dtst;U$$iQnlsoff~red 

intht;appendix. 
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:Ui~.~,.··.in.···(etq1S .. oe:.tbeir:·4a.~4\.·va.1U~i.,llirul"'·.~·Q~~,··;~at· .• ~.,.·,rar .. 'ap~~. , .• , ••.••.....• ·'.~~t,'~~."tft¢··,Valti~·,: .. Q·r 
~cJ~$~~ ·.(ar:tnS'.·~.(:'·/po$iqy~I¥·4~9get~t~g~'G~ss .. s~~Qnal,Qa~·Qh~neqfrpm::.(atrhS'.WQOSl!:; 
l«~ijQO$·:~~q~i~:.19~ty'·.$Ult~~i'JQ·$tiaij,al'sttt90tfili:t~~ 

Re$iona1';~nds.;m· •• estUmte4U$~.~·,'~~:tn!IJlIYr~mr~;:~:~,$eQ~p~~y,.~lQ~e, 
c<)·ttt~t facm, dIQ:s·.refle~r.itlz-·$iPiUwp~,ijtth~,g~~;rc;~~·W fqqati9P~:E:~:~(~:.elQSe 
,eg ~·.pa.ct~culat t:J.tmh~v~'mQre: :lnf:1tleo¢c: 'Qn·th~/rQ¢U~vera.ge,fQt tha~f;lijlli$ip¢~,t.h~y '@ 
gi·{en·'rnprc:wefgbtinthe9a..tcUlarlQnc)e~,ayera8~., 

FiglIre2shpw$asm~t· ~nerghbourh()Qdf 'Qfs~rnpI(: farms, The>ooj¢¢ti.Y¢ is fO e$tlmate'the 
iqcc~e distributionac thefdl7Tt CI!fntett:stusfng,a wel~hted; combinatIon otthe thcome 
ofitsn~arest neighbOQrs', 

The$mQOthin~Oletf:t<)d~tlIIlc:sthete .• 1$' .. ~. ,sIllQ¢th:n(jIl@~~tati~m$h1p,~tWe;~ f~ 
'i.gc:ollle$~dt.begeQ~pbiclO¢ati()tiQf :[~. ith,a.t1s.cl:l.arapte~ '.l:)ytb¢':(6UQW4Ig 
,~tJatiop: 

-,t. 
~. f:u-ms.~Jl\'(1t 
;}. ,.,~ShtO(i~ 
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whcn:',¥is Ui~.··y;ttit\bI~()fiijt~r~~,;;'i.sWc;:twcHliql~J.l$ional YC:¢t¢ts~.C;1£yin8·.th¢'1P¢agoQ 
qftb.e:t~t1s~'smCl¢tf4.bp~ •. PQllllil~*ftiIlctjQn·of,t·With,~:~·ttQr,ten¢,t 

.. ... 

• ..It 

('t. ~'J' ~ ... y .... ;.'.~ .. . i. ",'v 1\;"""- 4 I.Uj\")} I 1 

J';;'.' 

W~(iJf.~) J$ th~<smO()t.hing weigllto(·~pte o~rvatI()tlI~r;;l~oa;;;..KisUte'kernel 
or~igllting.fjJnctiQnandhis.the.b~civlidthQnll¢smootheraod, fljis Ihe~plc;w~iSht 
ofthesurvey~ (arm. 

Tbc:~emelfuXlctiOQ K(t)us.edhe~istheEpanec~v~Olel (~;liIrdIe ·199(r. N~J.sQn 
~d;Pope 199L)A.sl11ustpltedlnth~fi~, .jtSp~bQ1ic·sbape give$gr~rempbasi$to 

fa.rtns c:lpser tottlefann.oriO~; :ltid'l~tom~ furUter~way~ This (unction is only 
awUedto Ja.rms ~. the sqtlat'e. AIlyfann.soutsidethi5bo~receive a wei~ht o(;~cro. The 
b9~. isr:noved ftQI1lQne famt to 'thenextWitlrtheproced~repeatt:d, ate:lCh loq~tion. 

11le .squ~.cetltrl:da.t dle farmQr .interesch3$ .asideleogth oftw,icethebandwicith.The 

b~rtdwjdthis ':1 gis~ce a.nd lssubjecti.vely.selected~cordiPS to the desiret.!amountQf 

sp~Util $rn99th.iQg.A~~: PMdwidth wHlterid~:smQothoU~:lnY 10c;~v;1ri&ltiotlin f6llin 
ineornewbile:1 'bandwidth.tha,t ;1$ tQQ· s~wi~lonlY:l1low ';1 (e.w f~t6 ~otltribut¢to 

.the· :1Vc;~~1ng. aIlQ.pQtt:nuallyrcsUltin:U1 .esti!nate with too much ·white noise~ .Lhe 
Qpti~··pa.ndwidth.1ie$S9~when;·t>t:tweenth~cwQe~~tnes. 



i . 
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t~ .. was·'Cl~'¢ess~·'.to?'in¢'14c:i~",'lhe$a~PJe",wt:lgh~' •• iti:Qrd,er·.'to"adjll,$t".fQt·",~,~"pno.~;ai1ted.l1,aUire 
or the.$arnp"c;:l~;ifns~~Qwnp<>p!llatJot1.~o~ct~nstics. 

JJtyc:'#S,ti~tiQgWhi¢ll:~rarmisOt,1tQf:$~pJ¢~'Ute$m{)Qthlit;tecbn1qqeaU(),WSt.heV~:i~I.e$ 
ofi6terC:$,t.'.for,'tb~t,,'fatm'·,to.~·.lmputeci~:In',.~~te,3!'~Qr::e;tainPle,.':~e.f~;w~,iin'the.':s\1~ey 
~tWe~n 1982-83 ,tlnd [98~87.'s rnOQtb1pg.~oWStPt:; in~om~tQrindeed~YQthc;r, 
,CQc)~ o!JQu5¥aP41ble,lq "~'es~jmateq Jor,tfle ye~<itlfing\whiclld~ta WereQQtCQUt:<;ted 

(or ,dIe f;ttrn,in,qtles.~oQ. 

The techniqueusec! In this.pa,pe.r in volvesSffioothIngnotJusttoohtairtanestimateofthe 
meanvalueo(theviiOableYlnanyglvertyearbuttoalso$iveanon-parametr.ic~dmate 

Qt~h~prqbabinty distribution ,function from whichflsobtalned. SuchdlstribUtlon 
fonqtlotls are'()bta1nedfote~~hof the 4213 Janns fore.achyear 197.8-79 to 1991-92. In 
shOrtf·adme scri~$ ofprooa.bilitYdistnoutionfunctlons for each farm isobtai"~d. 

Each (ann:$ founeen,propabllity (iistributiQn5 ·~.ayenlgedtc).QbWAan. ~ti.rrlat¢.p( the 
~mP9ralptoba.bilitydisIDOud9D..fqtlcti9n.Bef()res~gtmsdistpPlJclonf'tln,cr.ionso;iliat 

itis~t;~~d~~.Uie.~jt.sv;uianC(:3.rtd.$k.e~essmu.st~a4jl1Stf!(i. foe b,ias.A'significallt 
'b.i~ Illaytestll~igtl1t:es~:o( th~qUabtides. ~of tile shottdmctAAt .$(J[ijA: 

(arms ,remain in $ ani pIe. Againterer,to,t,he~ppendix '(or p.m()n::cotnpl~te technical 
exp~3.1l4rion. 

O-'~~--~--~~--~----~ __ ~--~~~ 
197s.;79 198641 

tQ 

~iS.OI2Jy 
~~ror'~ 
~Cl{~!1Ur!'nl 
wttidi dW' bi:'I'ft'W:u 
,,,itW~. 

I' • 
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TIte roc4~ ipthtssecdQn.lsortmebtl$inC$$risks:(a~~t1${ti.Un$JrtJh¢wbeat:And()dl~t,¢tbp$ 
indu~ttY.'rhesef3J'n1S:~l'nain1Yirtv.oIY¢~'inili~p~Q¢ttQnofcet~atg~~¢otti':Se:grillps. 
QU$eedsQr'~taifi lC:S\lm.~·(AAARE, 1993). 

TQ tm.i$q-a~etb¢.e~t~ntandn~mr~ Qf bUsiIl¢Ssrisk facing .trQPpit1~$p¢.¢i~ist farms. 
~stltl1ates·fQr 0.. r~g¢9f t1naIl¢ialdUclpb}'sica1v\).rla.bl~$OJ~teported" Tbefl.panqial 
vat1ablesarebasedon$ros.$ cashin¢ome;thb,t is, th~incorne';1va,ilableto meetJivlll$dOS.tS 
nnd deb~ repayrnenthe¢dsafterm<:etine aJJQtl1et (tttmcost$(farm cashiIH:orm.~t defitleQ 
,in A.l3.A RE 1993 page, 71,plusintere$tpaJQ)., AItdoUaratnounts have beeOCO~lyerted to 
199'1';£)~ doUarsbasedOI1 changes in thecons~mer'pd¢e index. ltshould be,nOtedthatthe 
tc¢ht)lquc, oUIUI1,edabQYc is rtot. specific to illcomeand may be.appJiedto any \other 
.con.th~ti()usvariable.cQllected .tnthe survey~Wheat yield. for example, is an MGIS 
ywable¢:acis well sUited.to·this ~hniqW! iand 1s~o pteseIltcd in 't.h~~~ltst 

Onlyg~t:leralconeltisiQnsare drawn ~utsotllCof tbePQssibl~ causesofthettencfs 
Obs.erie4. 

111e results .presepcer;.l1;)elQw incl\1de~ theinte:qJtetatiOQ of n$kdistribuuoll$;tn:lP$o( 
~giQ(l~ yatiation:~plOratQtYdataan.alt$is;, And.preliminaryc~oSS:">valldatio~.¢s~. 
All resylt$refertopl'Oducers lntb.~ wbeatandoc.betCl'Qp$inQustty,#xcept:the~~y$tsof 
wheat yields, which is b~c!ontlleSt1bset of produc;crsm tllis industry with more than 
1 CO h«~of wheat sown. the 'Y1U"iable.s which 'cue ,anatY$e.dare as follows: 

- t'4te.of return adjusted for deprecmtiot1 forprtxi~cersint.h~ wheat and other crQps 
indUStry;th;ltts.the ~tiQof.irp$S-e:l$hlncQmel~ dep~atiotl or farm improvements. 
plant andequiprnep~ to lhetOml gross value of capital (AIlARE 1993. p. 70): 

- the rutio or $~osscp.sb income to c!qswg land ate~. (orpro<ifJcers iz;nhe wheat lind Qther 
crops iodustIj'; and 

- wheat yields tor producers in the wheatand.,other~TOps industry with gI'i!::ttcrman 100 
hectD.resot" Whe:lt50wn. 

n 
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'a,<pl~rat~.t;·qa(~".@~ysls.ls ·.p¢t(ornl¢d·.t()r··.~tO$~·· •. <;.t1Sn.itlc~m~i:itt.th6.·Wh~dt·~dotfier .. prop$ 
il1dustt'Y;wh11~ctQ$.s.,;va.ll.da. rlcm~~timateSttr~:provUlcq fotthc:. mappeqv:i.ti~QJe,sn$: Wr;Il 
;tSgro$s.c:l.ShrQc(jme~ 

~IappiIlg,regi9P~lva.~iaU()ninflt:tan¢i;U.ap,a·pbysieal·va.nabl¢s 
The t'C:$Jb[jcijy~a~onlnln¢bmel$ot~t!n9bseuti:ain.~blJJ;\tedcia.ta. .. ~·.~~Urt;AI;lARS 
de.veto~d· .. a,,·me.th<Xio(.rna.pping'.th¢s·e .• regio"alave(3g~~··.W~C:h .. ~·Ues.·on.·U1.~'f~.IO\1~tlQrtS 
to. identifY r~;$iQnaIchaqg~s, Mas an':lund. e;1CbJ~.rnl~deaneclU$itlg 1'bi~nPQJY$ons 
(C()wnIl~;a.ndSbaf'ton.·199~).thepolygQos:m5had¢d(l¢cOrding tothe:jllterYalmth~:key 

in whi¢h th~y la-Hioto, whUeeach lntetval contalnsapproxlmately 20pefcent,,:,')f fattrts. 

1?he fourte¢n .. y~ar national average Of individual (arm m¢anwheat yields Iorproducers 
Withgreatet than lOOhecta.resofWhent soWtlwasesdmated 10 p¢ 1 ~611Qnpesp¢r..h~cta1e. 
ne.av~nlge v;ll;iartceabo~tthemean was estimated tobe,O~62tincUcatinglliaJthere Is a 
9Sper ,ccIlt'probabUitytbCit the trUe rneanliesbetween OJ7and 2~8S totloC4.~tb¢CUU'e. 

G;nerally,V;lii3Jlo[l$ t!lwb~.yietd~ybegoe to· the varlabilityO{ ralnfall 3trO$.S the 
:cQndnent andwanantsfurther e~plorati.ott. 

~p·l;p,t~."~.~~~eJdrorptqdq~a<inthe~h~t~tfQther:~Jls, .• tnc:t~~ .. ,,-·th··. 
~tf!rtb~ .lO()h~m or·"beat.,so~ l;Oa.!~I1;SJC)t:l97fi~tx). 199 ) .. 92 

'" . 

12 

K.et 
Dood:Ua 
o ksltban 1.34 

~ 1.34 - .1..59 

a 1.;59 - 1.69 

;. 1.69- 1.93 

.~·~·I.93 

J. ~J,; 
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In.QP~.~rr···,"th>~~~.tl!r·,ffi.~.il.109b~~!.p(~ .. wb~~t:s()wn··1~;\l~.~;,forlmF19:~199I~n •. ' 

.. tq; 

··0 .. · ..• · .. · •.• OOi&.tt. 
"':",1' "', 

a 'tess >t.h:m·043 
F.;3·n·~ ............ . . ~.y...,~ ~ ·045: 

;~·a3$ .. ~ .Q$S. 

:.Fi· . OilS "~ io'.45 

i ••. i~"~,b~~.$ 

~p:~;!:~~~·~d~~/~':~~t;1'l'~ator"p~o<hJ~trs:Jil:th~,;~~i::~~,·:t)ih~~:#.~ 
b~a~ ;~t.h.:mat~~ilQQ··b.~!.QCw,h~t:.S:OYn1:t:.cdl::~~tOrl~7?;tOl99J~9:2 

~~j; 

0: .tlC)"!~ 
O. ':fc:ss: ·.ttbn: ·4.).44 

:~J '*).44 -' 4.).11 

•• ~H-o.;01 
!lo.U1 - .0,S4. 

[. .gU::l!l:r:d'=lnOJ4 
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~~w.m¢~,whe*~~~lWf\$~m*~~4Q¢VI~J~~!l$~I~Q~~~'\~~:t$q,;dOt!~~rh~~~~ 
~4.b~tQw~.~~.·~~rh:lp$.!~oci~~~q:;wlUlU1c;;:¢tqppi,Q~rPt~ti()ri!.~Y$~~m:<@dth~.:¢.l~;6n\g; J;)f 

,n<:w:9rPppth$;:lond.;wbi¢h·t$"g.~n¢~1Y'1.¢$S:;(ertil¢~.ai$ber:qrQ~pip$;p¢tc~ql.~~'pf;ai:ounq 
~twQ·:.t9· :.t9ur:Fa$m~y~~;:it\\:~v~91/··ti:n;Y~~has.Q;ee.q;"~~"u~.c:4~Q:IQW:ii.eld;.@nQ,s':w.ithin 
:thr$t\$.trl.te:~.?thef.\t;;p~ .. W.tli~b .. ~c;~t':ri~ld$ •.... ·~cluqe ..• ~ .. :~. ~.:¢Q~.~t$:·fivat::~.teU.Oggjpg ..•• : •. " 
lQ~,~ftl'qg~n~:\1s~~Jfiqi~ne1' .• ~.:, .. ~ .. , ..•. qi.~lt. Jc;y~l$ ·:~t;po.t.e~e3.se .•..... ~.' ..•.. ~d;~tricted. :s~pspil 
;fQQPn~' 1ft 'Oi.·(wh.i~hlb~Ye,gJl :9{;en:aqpputt:;d "tQ.tl:t<:;tQW :p¢:fon,nanc¢ ;Qf.~e~al~rO,l?stn 
:W~tt;r.n.~Q$tt;1n~~·('BU(;:1U.Qr:Re$QlJtce·;$¢t~tl¢c.s't: 19.9.3:.p~'11:)~ 

Sandy.·. ··.·soUs.ln·gher¢ppln.gp¢tt:entag;s. (Qr ;p,qpoa!QUQrqfQPplng rt5~;1don:,plan d~Yotcd 
, ". ." '\ .,.' ." ., '" " 

to:ct~psa.sco?~p$¢dlO ~pa.su.u·e). ~ndc.onst$tertdy low ralnraJl:(fr3S'Ommand:b~Jowm~y 
influencethcl.owrneatlFWhe9t:yleld~fid·assoC:iatedlQwv·adatlQnloyieldindicatcdinrnaps 

I.and '21'n .th¢llyt¢Pcninsula. 

S'QU¢ondiQQP$.of ·tb~· '\V'inun¢IA .~gi.(m arV1qtcuia~giop •.. a.re :cQodueive:tq.rc3,$Qqabtc. 

<:tC!pfidci$."Map$:4;~ci: Sf .;~n~tJhe;ib.ighlI1~wb~peldailg,cQttes,pQna.mg.rricxt(;Plte 

v:at:iatimo/forp~l1.qer$Jnl(thtst;gioQ:. 

:~p'.4.~· •. :!r(:~·.#t(~t;~·C:a~ •.. tnr:;o.rtl.~.,~l"lh~'.~'·,fQ~··;~~.~~~hi;t¥:···Wh~i~tJioth~·.~.~· 
.Y1Ci~l;;o(::a:t~~.~,ri:l(·J~~:rr;.]~t·91 

'~ . .. 

:~ 

.D·rJ'):~ 

o ;'fc:s:s'. ··than. 75 

li17s.- .8$ 

~, "SS"~9S 
ill' .9$.- 1n 
;_:~··~.tn 
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'l;ii,efi¢~ •• ·IIJ.~ ••. ~~~~!?#'~~hl~.~;t~~#ptA.,~~~$9f;'~~';~~~i#1I~~,~t#~~ 
SPdtht'Wale$.·m~Y·'f!.~.plp.itl··.:th:::m¢<l.~ .• ~.t~)t9 •• toW:':me:ttl.AA~H:~igb;:·Y:lI'i:ib,UJ~l·;ill;Wb~:'Yi¢}a! 
'Ob$~Pled. ··in,·. ithtl~ .. ::;1l!:l ••..• Q.~.~r' .• ;$~I.l, .• s.:tpJ.c;;t1r~.·;,PrQbl.~.ms·~ .• ·rQr·.':~;~.m.p l~: •. l;ij~e~a; •.• !~{·~pi.l.rt,r~ 
bI9!9~i~,:!.c:;!~Vio/.p.i)4.I!?w .(t;~li~ •• lJ;aY,~~~Il1!i.i~e';lo,pttidllt:!":gi~$ .• inqefi~i~n\'I~Mq 
loW'wh~tn:yield$'03.~~~.~ :p( ;ResQtl~C;, .Sc:.i~n~l;s ;1 9~3 )~. 

:af~ll·:me:tO.wh¢~~:YiC:lds\:in,.\~e.:(~:ntral·!l-li$~M4:::g£ .. que~.~.l@d:.cmaY'.··.~.~i~··;ftrlbu(e#J··.tP 
IDefi¢w~roQ.P ·IAAQs Wh1c:h;b~¥ei~en;geydqpe~:rtom;th<; JC$prmilQt1$::ptigalPYl.' ro~t·~ 
(t1ur~~u.Qft~¢$pt1rci:S<;i~Qc¢$; l~~~}'1 

'~~<an'$tQss~ttSb ;to~Qme,p.c:r :b~~;afe¢ver rtb~: fPflq¢~fl~~~~pC;riQQ iW,a$ie$QtnaJ~(t;tc:)i;~: 

,S~5.whh .~.vaclan~e:· .I;l90Utlh~ ,meM' qf;i.s$:5~Tld$ JnQt¢Al~sWat.th¢(e; 'is;l.:9:5 ipet'c'¢nt 
prQb.abtlicytbatlhe trtl¢·lUeM lt~b<itwf!;¢n .... $·lSa.nd $'2.05pertl¢c.~are~ 

The r.~gtona:l'vadabilitY' 'in lncPrn~pe(hectar~ inus~rateti irttnap$4 toS iean be pardy 
.c;xpl~·in¢q wi~b;rt;ferep~e.tQJ1~.tQnom.i¢anQ:.clli:naU¢JactOts,as;wetl.as~ommodilY !paces 
atiQ; JartrlcSi~e.: tQt~:(a,mple. :mWe~temAP$~ta,¢1~an inc;pm¢;:per,b~ctAJ:e :~'Jowiwhile: 

:th~va...d:lbnityl$a.lso~tative~Y;low.lu. (an:os'i.q .. ,u.us.$tat¢. ·~·'Yeo/'J~e,.loYtire~;p¢t 

bC:-C~·~:9ff"~rbY:1ll1l¢hihJghc;t;~$OWn.t9~I)'s~'Thei:distribl,1ti¢Q,s.·m;~:parc·qf~ 
staJe:mmoreright,~k.eweci. .howeY~t,~(hap$~·ne¢t.4,1g:Uie9C¢~'10tla,l'wel1~bQye 

averag~::~Q.S.,· 

lh SQuthi\llstPilia 's~yr.ePc:tU.ns-ula,me<lAcasbin(:Qmepet 'b¢C:tare lstelad.velrlQw,. 
~U10,~ghit~inete~'~sll~Uytrpm.:n,Qt1h.10:S()uili., Variabi1i'r:yis~tUgll¢f;h":th¢JIOrtht;ttlP~ 
ofthe;~nlnsula~boweve~; asra1nfa11he~Js I¢.s.Ste1i~pfe~ 

InVictorla.m~aI1~bincome ;perhec;areis ;:$ove :a\'eJilg~ inmO$tp~9f .~estate, 
;tithc.Hjgb f~in.·mr:Wi[n,tne@~zionl·et:otds1i'ght1Yhfgh~rrettlm.s~ Th.e y;ujibUityin 
per- h.e~~:1re lm:Qtlles ls:ltounda.vePlge. lc:vds.e~c:eptlothe.~tq:Ue¢. di~trict 'Wher:¢ 
v~abmtyisweH:1b9veQ.ver:l,ge~ . 

.:yte:lnincom~ ,per bCOt:lrcih sCluhc:rnNc:w .SQuthW~lesisaverage~while vaO~pniwis 
·very high~ ,tnc:omeper heclllre ·1s··~Qel()wav¢ragein~entralNew SQl.lthWales.AAc!···mqrt: 
v:lriaple. In:~he 'oonnern:n:$ion ineotn~s:~rhec:urebi;girl Joll1c.~;tSe~ndb«Qm~l~ 
voo;:ble';.sthc:/country' herels genC:r:lUymore fa vo.u~ble:l0 crop:produ~don". unci t:umers 
tllso h:we. lh¢opdo(l;Qt~r()wiog.sl.,lmmero.s W.ell ,~·wil1ter¢rOp.s. 

16 
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rrtQy,~p$I:tn~;roe~,ip¢q~~>~r)he;.¢~liS~\y~U'~~y~::a.~~~J~,ful'rg¢st;i,P~':¢f'tb~;S~~f 
i~q"tiist?lCly~··~t~'lad.v:elyirQW J~y.~IQ.rvtLrli$llity~, . . 

(Tbe·:fQqne¢.tl .. y~;t::natipn~,a~"~~~~IQf:"th~:;indl"lidq~!,f~':·q1~~ .. r:U~Qr~~t1.lm'tQ~ 

p.rQdtl¢~;S'. ·inlH~;: ·'W.beat •• :~d .•. ~thet .•. c~p~·.·,~nd~~.'~~~i~~~ ...• t()i:~,.,,:1~4 .. :~~ •. :.c~~~.n~ 
~,y¢rn~~!'v;tQ·anc;e~b~.~ .. ~.1~e.i~~an·~asl~d~Jt!g ... :t,o:b¢:S~7'l~r,cle~.f, .• .:iijd1¢;l~·~rjUlat:i,tb~.~.;:~ 
p9$ ;p¢re~n~.prob~p.uio/dl;1l'thetrue.IPc:artlU'e,s\PetWt!eg···~~nd 16(pt;r:c~n~ 

:M;ip. '7 :,sh¢W$.Jl+¢,ap·ratd;qI t.¢rnrn.:i91u$t~p '.fQt(cf¢p~¢jati'QP,ta4,gmg :(t()ijl.$.,lper~.eIlt :to 
;~~4:'p¢rr;~J1t ':1q~Q$S l,the~QuJ1to/~A$.;Cl're.stllh 1t.1$ ,diffi'ctl1t,toc~pJail1th¢sm~Uohanz~ In 
:~hts :me.asut.e::hQ·w.eV~t, It;.flla'y<b¢;npte(llhat,\Y~tem A1.istrallajh~;aim~all.ra(¢ o!ectum 
ijdJV$.teo: fbe dClll;'.~qiation.wbJ~h IS4¢mp~aliYo'lYhither compa.r.CJ.Lto,lhQ. tcrnaJndero.f 
Ap$t(a.lia.wlth;3 .. ,irctat1Veily·~hlgh'larladon ;and$kewn¢Ss~ 

,~p·1;"£(ti#~,~a.ie;q{'f,e~#l·~~j~;ro'~4ip~t.:f~d;'(9ti~~~~~jQ'ihe\~b~f~it.d . 
(~Jf;I'~r::···g:t:J,,~,·.lIlg~··.~~~:fOC,'l9W79rol?91~.~ 

'" 

:~ 

D·ooOata o ·,Ir$:,rilan.OJ1ZG9 

~ •. CXQS(1] ~ O~0S31 
:.:O,QSJ 1 ~.~0S3J. 

:.:o.OS~j~,o.0S42 

'.: :~··.~.·,o.0$42 
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M~~;';"~~~~*t~:~~#~~~~:,~~:#~:~i~i~~:~~J~;~i,or/d~p@~t!~~r~~,~ffit~~;;'l1e' 
\wJJ~t:~n,c:tt)Ui~~'~J?~:J~a~tty··~!y,e.tJ,j~,t9t':J'91'~~(lr)il9jJ~~ 

...... ,p_--'"' ~~~~~~;.;;.:;..;;.:o .......... ~~~~~~~~~~~~~~~~~~--., 

:~. 

Cl,~~: 
tJ'~~6.Q5JJ: 
II 'Q~P.1J3-()tP551 
i&,Q.O$$l ,· ... ·().05Jj 

.aO;057P -().OS9;3 

lil'. ,~er~,O.OS~ 

)~.,~ "': '.' ~',"""_""" ::'':' ,. "","",',- ':',""'~' ""~ ",' :',,:' , "~,'.'; " ;',:,"',' •• :",' ," "\": "', "',.":_,.' ",:::' d, H :'::, ':,' ,:: . .'.~: ',:' , , ~.,)'_'''''':_'.','' "." ,:"," ", .": '.' '. ,,,. ",'RI,~ •• ~~ .. ~ ... ~,~. r ", ." do' ," ", __ ,', ',,';, '. .,) •. : 

~p~;.~~~~:~g~rg~r'~~"gf·~~,~:'QJ~~/r9r~¢p~1~tfouot9t":PtOd.gcm,lli, 
'U1~j.rn~t;a*I(l.:i~Ui~r'~p5:::tn.4i:J.s1:q' '~I,Yet'lres~l.m79tp',19?t!'9'l; 

.. 
f 

"Kq:' 

U '(K) ',d1t:1 

o ~th2.1 0.07 

~lflO1 - OZl '.1 a.:P- .f)j4. 
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~~~)~~{lt~~~a~t;l"~~~Y¥~~ 
;E:~~.lQr~~.~.~··· ... \data!: ..• ,· .• ~n.a1,y~,~: ... \lS.tll~ •.• $7~·(t.~~··.:plQ~:··J~,:~: •. ·.\$imp.lc;'·~p,pwach: •• ,t()" .. ·.~.~.fttni·riing ..• · •• ~7 
¢h~.C:teri$tics ... oP·i.tbe:t?4iYJ(jtl.al.··Jann.:Ie,.!:C;I.·;gistp1l~.~().~~ ... \tt;.p(Qvid~;,.,~: ·.i~~ght.:iAtQ·'d~ta· 
(~httiQ~hl p~.:p.rti:l'anY:fj.I@er:~~ysi$. tha,t.m~y·~.peffQrmf;.d~ . 

)a~4r~'(4:";,n~yoe.\tl:$¢4·~, .• ,~ ..• re~~.F.~·c¢,.map,.~~¢~· ... ~.·~·ipn!, .. otg~tJ~i.·ts.'d.c;sl¥hate~···~,·.m~k~t: 
~ymbQhTh~~~; :$r:'QHP$ :~~ ~pqje~t1Y~rts¢l~t;[.~~ . !f9r :~y~~iQ"a1·ip~Qt1 Og~tlqp~ in.,t.n¢ 
(6Udw.i.ng;(rgurt$,.q.pq·:~~ .t1o'nl;ce$S~!ysPi~tstlc;#U¥~l$hHic;an.(;. 

rh'~·· .r.~lndon$htp$bet\veen .J11¢an ,gt.Q$$¢a,sh "i n¢QffiQ· :an.d ·h.s'c.otre$po.ndiog :standard 
d<;vlationanc;lske.wn¢,s·sio ·191S,";79l019~1.;:92'C1.tt:'demQflsttaled In:flgt)rcsS "t1d6~ 'With, 

~h¢ . ~g¢cpdQI1()f' '\V¢,sternAY$t~pUatthem¢an· Y.etSu.s :stand;l!ddQYf~tto,nof~rQss¢ash 

In¢oroeiOrwhe.4tt "a.odoth~rt(op1?rcXl\lcer$ ,SOO,W5. th~t i~lh~mean;in¢te~se$.sta{ldtlrci 

dt:viaUonittc.tea.ses .. We :p~ttetn 'QC~ a.tth¢ ,~USt,raHa~dr'¢giQnalle'Vel a.nd.supportS 
;Ul~;·me;it.t varictn¢c;@deoff. 

"I~"·~~-""'~~~"""""~""""''''''''''''''''''''''''''''''''''''''~~---~~~'''''''''---~· 

~ ... ' w~ts.;;· .. t .f' '. . 

, 

At 

~~. 

'.~.J.".'.O···.··.·····l······.· -32 

.~ . 

.:3.6 

.", 
42 ,.,;.~~-..,~. '"!-r. .......... -...,..---~~~---~~'!"!". '~., ~*--:,:-'"~~o.o....:-""""" 

l:O 130 ~:a.o 
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:ffl$\l~: .. ;$l;£l'~a·~i.Y~Pl1~:$li~~ar~o,,~eV!~tf~~;.&(;,.t9~,gf~fI;tll.ij,·mei~ijdhftl~~19.~to.·i?9i~§~ 
for~tP.~ti,ced,1?:(i~~'~~~~~~·.~~J1~::3J~f!r!·~~~~~;t~~tlS!,?,· .... '.' . .. .... . ..... ' .... ' ., ... ';" .,.. ...... .. . .. . 
,.~ ., u ,. 

• J 1'1 ~: 
.~ 

Tb~·.~· yersuss~wn~coefficienlQfgro~c~l:rincQm~;for·these.p~~i$.showtl 

i11,. Jl~6 •. Most: 'tegjQn.sQeoion:stnt~ ···~·dt:creasitlgi~apdc()~gQirlgm~~ing 
skeWlless. 

VaUdaQllgthe :Sll1ootlUllgt¢t:bnlglle 
TQ ·~;c3.IniI't~the:lccunlcyorthe techhiqtie,mean v.a1u~ ¢$tirnated fI'QmthestllQQUied 
dist,ripuOo£l$were compared wim '@w·JannleveLestimaleS .. Forexatt)ple,the.mean:gIPss 
c:~hincome from thei$mQ¢th~(:J.qllleYeldisttibtitions w~comparedwiili themeatl of 
[he ·t.lwt vtilUesforc::tchsartlple fanl1~ where thcrncart ()'f.the·r.lw' vaIuesttl#ybe 
¢:HC:Ulgted~ftoiTl'~i.·rewas.OrleortwoiobseMtiO[l5~ 

srn(JQth'~3.i1.s:md·.Pl W·meAAs.f()rgto$ScjJ.ShjI}~Qme,. nueotretu~arldWh~t yield are 
'd~pla.yeQ in.f.6lbl!!s If!~4 3ire::s~Yely. 
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'fi~.~"6::N(e~n: •• ye~ •• ,sR~.~·~;i¢~~m~~nC';~t~.~ •. ·C:3Sfi.,fn¢~rtt~·.~~H~g::t~~.~19··t~f:,j'?'!'~?2 
r9r(pr,odu~~~: j t1,.t.bewh~~:~"ai(1~JJ(rq?p~Jn«;f'ts;$!tt . 

. 
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-1.30000 

~1~Qaq1 
.i200()Q'~ 
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lQ~OOP 
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90000 

8,5000 

30000 

"r5000 
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.J , 
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6'0()() ~~ ......... .......,.--........,~,..,....~-............................................ ....-.-.............. ...;,j.~ , 
skew ..... ' • ,)'!:l 

o 

Ta.bt~.l·: ,Cr~·~#tfo·Il··.·o(·.rn.~.··~ ..• ~~·'~eqiJJ.~·.·;t()r 
prQdu~e"Jn;.tb~.,wti~~and:oYt~·.~~lrttJ~·· A~!pet·(att:n 

Aus~li:1 

~ewSou~W:tl=s 

Victon:1 

qij~rul:lfJd 

S(jl.Jth Austr.Uia 

We3tern Atistr.llicl 

T:Urnllnia 

~Ra""'tri~~ 
.~.fuom)f. 

S 

8SCOO (4j Q) 

8S t 70 (l1.t) 
7Z420 (8A) 

19'7tO (7~9.) 

S03t;Q (8;6) 

124. S10 (~.Ql 

1!;~.('()(83 .• 01 

~~ed'.~~ 
VOS'S'c:.sbJn¢oD1it 

s 

86690 
86210 

74840 
82$10 

799:10 

116 04~O 
,6$55Q 

(O.J) 

(O.S} 

(O;2) 

(0.8) 

(0.5) 

(0.7) 

(0.0) 
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·T~91~;·2;9r9~~~ali,dati9P·.~rm~3~.·.~te'.~lr~ht·o1::;dl~t~~cI·.(Q~ . 
.• ~~pr~~qQDror'p~Qduc~rs;Jtl~lje':Wh~3~.ail#QUj~r.~ptfipQ~*ry 
AY¢~J~ .. ~r':Wn 

AustQti~ 

N~WSoothWal~ 

Viotoria 
QI.J~el'lstMd 

·SQ\llhA\1.sttaHa 
We$tern AU$tr;:lti<t 

t~S(Tnlnh' 

·R.a~'tn~~ 
~'t~>ot~J~m 

s 
o~p~a (~,O) 

0 .• 047 (1l.8) 
O~OS~ (11.6) 
.Q.,(>61 CIO~'1) 

0.Q62 (l0 •. 8' 
Q.Cl64 (9.0) 
0.032(137.2) 

·Sm~m~Nrle:aD 
r;lt~.~(tjfu t"ri 

s 
O~o~ (04) 

Q~()st (O~7) 
.0.053 (Q',Z) 

O~O~(Q.2) 

0,0.,52 (Q.:l) 
0.0<)$ (O~7) 

QlJ:tQ (D.O) 

Ho'~:Fil!lte~inp*t)th«s~rcl:li'1estAAd:ttd~rwq. e~prcAed';s~~qPtdO(~ 
estim;t¢ ,S« ,;,;aAR~. Hnlp. P-)Jor~,uid~JO int~rp~unl me rc~yCSQt)d:ud'~ 

Gell~raUy.th~ SIl1~thed 'aYe~ge$.~ co~p~ble,() 'raw'aveia,ges va1tl~,~d $how,o.o 
·$}'~u;tIlatic;bias. At ilie.nati'oQa:t l¢vc:l.aveI4gt; f()rt,h~raw·mean gross; cash ·income :ls 
S8S000while.its·cd~[ld1nS.Sn:l()Othed.aYe~geJsS8660Qfthe ~lative$tap,~··.Ciro~ 

*are 4~Oper <:ent~d,O;..3perc~nl~ctively,whicb indicntestbe lmpac:t' tht;$moqtlllng 
proc~ in~ducin.gcross .. s~¢tibnal variation. 

FttJm<~le3.the raw mean whea~yield~ye~g~1..s9 tpnn~perh~~~ttheoational 
level whil~the .smO()th~d IIl~an whe~tylel(iaverage isaLsq 1.6.1toIlIJespethectate. 
Co~nding .standatci errors are2.2an40A top.nesper.hectnre~~Yeli'~ 

Tjf,le~:Crt;ss-yand~ti()not me2nwh~tyieJd t()~~h~t andotlu:r 
qfQP p.rodtlcer$ wiUl 10.0 hectart:So(wheaqownA'i~.~pettbtm 

AUStr.llia 

N.e,w SouthW:lles 
ViCtooOl 
QlJee"$I~rtd 

South t\1.l.Str:dia 

WestemAli.$tf;:ilii 

'Raw'm(2,n 
wb~tyi~ld 

S 

1..59 
1 .. 7S 
h97 

1.7~ 

tAl. 

1~04 

'SmQ<)thtd' m~n 
wheat.pdd 

.5 

('U,) h~1 

(5.1) t.73 
HAl 1~99 

(~.J) 1..70 
(~t8) 1.50 
(3 • .1) h09 

,vf"~Fi~'.I~.~· •. ~~st;tA.d.~·.~ .• lt~~ .• ·~~.~t~ 
~1~ • .se.A.f!AR.E,lf991p, n)for.;a~.l() !ft~'~~~"! ~~, 

22 

(OA) 

(1.2; 
(Q.9) 

CO;!') 
CO.]) 
(O.J~ 
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Tfi¢'(~¢hnlqU.t;.···Q~velpl?¢d,jIl.flUsp~~rl$itlS¢q.tQ~tintil(e.t~mpQrnl,r~,le·~r.distiiQQtiQJl$ 

¢f:phYSi~ •.• an4.rln@~1a.lvati.~·~I~:.fl1>mn;~~d·:urvc;j':cjat.~'iE$dma~ .o(~e .. tneM. .. y~¢~ 
ruld. Skt::WTl~$Q fth~ ·~tn1>p~ol'lSwe~~c:tIl~ct;jncl:p~i1~cimQib~:t.ndrtulp.(o~ 

Th~m¢tbQ~.plsq~~$eqhl'~p;;t~r ~~~ J9 ptQ.vid~s~n$ilil~r~$~}tSwith.theprt'!nrtUn~ 

C:fo$s~v:l1hlCltidrt't~c:h,ttiq.tlewh~rl~ppUed·to·AAGrSdat~·lIowev~t,(t,lrtht;rw9tk.l$:neeq¢Q 
.to.prpvloe ,!lfiiobjectlve rnethodqf:selC:ct.ifig;tJ16pdrnllmbandwidthifithis P;t$~~ :SQrneof 
~h¢methO<i$ 4evclop<.d (orQQc(:fi.meo$jQnaJ smCXJtblng,s1Jch .~. oross Y;lHd;tdoot may be 
~pptopriat¢ lnthlssttuctUQo. 

In furtheranalysi$, it will h~ important to link variation in (atrn.pdcestbtheesttmatesof 
fatI'IlintPme dts~ribl.itions. Th!swillertnble the art alys is of change$' toexehangerCltes qnd 
lmc;mauon~ markc~ct)l:loitions"on farm ,jg¢()me~ 

Th~~~ti.rnateSQf .~. ,s~~·cie.Vi~tion 3.QQ incQme varltipilicy will~o b¢tlSCfulin 
oQ~ii1g,tne~ures of@ldandfa.rm;'bCJSinessvatuesand the. rl$l<sassociate4 ·With fatIll 
debt. 

.... 
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Thi$$~¢dQn.d~sqdbe$ht:j\l/' the ·k~m.d sffiooUllng t~chrllqqes .'a.r~. ·~ppH~d to~n indi¢p.~()r 
fl1nCUcHl Q'fdlevarl~ble Y 1rt()rdc;tto.t.$tinlate:l.IQ(:31Ya1Q~onhl!~1$~b\1tionruncdoJ1. 
·tIrp:J.nlcular• If tAthe f9tnlulatioQ.given tnse~tion 4.~XiW;$SiQn lis .~pl~¢ed by; 

l(Y$y) = f(jfx) +t, 
wheref"CIx)isthc; ciistrib U UO nJulleq ooor r :Irth~ JQ<;;ludn ;tn11d.listlle indi~:ltQ(run¢dbo. 
then the:ketrtelesdtnate ofthedistrlbmionronctioni$: 

.... . n 
Fey Ix};: .i:(i)j(x)/(lj $y).. 

Ifill 

Theo.redcnl properties otilie Kemel ~tin1ato(olth~uncondltiotlal distribution fUnctic)O 
wa$~~~nc::<i by Vl(lOg (1991)! ThcallUto('S are unawa,reQfatlY researc;.b.on~on~ 

paramemcesdma.uon ·of the cQfld1ti()na1.distribl1tionfUnctio~However, JQnesandijall 
(19,90) ba.ve inves'tigated,t.be related problem()f~emel'¢sclmatio[1 o(re~ionqt,Hll1dl~. 

The.endrcsJjltor the $moothing 'proces~ is asmooched.\'alue9t F(yfx) for e;lch fann. In 

additiOl1,.:the(pnctlc:m· F(.b;} "(::lrlbe interpol(1.tedtQ provide. smoowed values forlo<:aUons 
.;whe~ r;lWd.a~ are· \lnavailafJle .. This featUre,is important in the subseqUentat:laly~i:s, 
b«:luse it ;tllowsil'lterpQladonofdistribudoD,$ for ollf;1llIl$ foreveryyea,roftheanalysJs • 
. not j~~ the yeatsjn Which the farm wasinsampl(:* 

tttim.atiOTJ ofth,risk prqfilts 

Therrta.jorstcps involved in estimating fannlevelirtc.omedistriblltio~~re outlined below. 
Itso.duld be noted that the process is no.tspecific to im;orne and may be applied to any 
other continuous variable collected in the survey. 

Step 1 

Let.G~( denote the incomeofs;unple fann kin ye3t t.le {1.2 ••.. ,T}. Calculacean adjusted 
income \·nltJe:tS:~.,;:; Gk' -G~ . whereGt is theo.vero.ge of the in¢amevnJuesG~, 
cc.lculatt:4 over .(he time the (::um was in th~Sllrley. Therelor:e Yb' denotes the me\lIl 

t1dJu~~ed income of s~mpte (arm kin yeo.tt. Tl!mpQrol distributions. ate I!stlmtlted tor Y'b 
:.lnd (h~ntht; mean,sareaddedbZlCkoo. 

" 
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'st¢p,'2, .'. .' ..... ' ....... ' ". . .... . ............. ' ."> '. '.' .. ' ... . ................ , ..........• " ,., ................. , ..... . 
lli~:;ihp: ~tstQ <~.~l~:~thei ·M,3.lQespfJhe 'in<:9mc;4~trlQll,d9Q:fllg<:qQ~!t¢r(~iJch ,tritri:l4t:a 
giyell',set.6f'JJ~trn~~·'Y11Y:l,.~~.~Yr .. '%:et).~tirna~ng.d1~'·9is~o.ti~9~~'(urlctiQn;,o'(a.(S.i!~,.·.{:~t·}··· •• OJ' 
indt;.p~.ntJe.nt.~.ciorIl¥~,~Ql~ ••.. ,i~.;l$ .. U$ll'~·"Jq.!S?tYt .. ~:XI.,,~~;=,~~,,:~a~$Q'Q.n~'.iHqwc:ye(~'diis' 
::tpprQa¢b.'wlUbe im?r;1c:d¢~in.'UliS':$'it\la~()n!(b~c~U$~::Qf!th;J~e;$~,p'le:;~iz~,lnv,()J~e(f~. 

'~Q":n:Q'\lce:';~he: }~·m~'QAt::qf:~Qmpu~.~'O~;.;p;qlli(edl!,t6·.'~(~asihl¢· .• ~Yel. i~l::·Wa$~.t:~q·tl~,.·tQ· ·.th~· 
il(r+.l). ·qpgndl~;Qftb<!.:$et,fl(hJf· whert; II; 1$ :~j~mficM~Y ;1~':U'l~ :lhc::tQ,~:nl)mb¢r 'pf 

~iQs¢rYat!ons: :tn{·r.ttl.~thQdj$ttibutlQo,·wntapnp.f,e~ph,'t4rnl.,w.~,~sdma.t~d ;~~the: :$am~ 
!poi.nts~ >'t Pl~,·~~lf:r·"'th·~ liU:gerr the,r'that.iS¢'hosen, th¢:tflQ.te.nceurate Ule,.fioal t¢$ultS '\ViU 

.:be' •. HQw~¥cr1' :th~tQ is:aUmlt d¢p~ndin$on,thi~ :~motmto'feQmputing.n+$ou.rce$ava:ilable~ 
:t:horea,$c)O .that ;this llrrdte~:ist$ is dHtt sm.odlru,:t.g:needs ,to be :p.eriormeO ,On lndicalor 
{ufict}oosof Ih~sQ y~¥alu¢s ;fQr~~ch ~Qf:the fourteen ye.afsto lhe,iotatiPfl$Or ~b~42.lp 
:s~pl¢(:t:f3.qps"wh!chJs.~,Jna.ssiveicornpUJj41~ t;l$~:eYeJ1 fOj;' smaUvaIU~ of r"lr.h¢ 'value; 

it·;:; ·$9'.seeIIleQtp;pro.vide ,t~QPClQIY :~<:~*~~~ ;e$~hnate.s:oftheincom~ di~triQ.lUidn 
.lUn¢doos~ 

:J,...et:~··d~·qQ~a.nY·~Qg~(ir;the,>,~va1urrs"l?)"l,,~~y~'and:Ic:tlfJy):Pe'lhc:;.indi~~tQr,itu~qtf.on: 

t1 trr:it<v. 
I#CY)~tO .. Ptht:rwi.r4 

St~ps 
:F()l~·e~chy.eat;t.,spatla11y smooth: dleh/lY)v~q~~. :U' ;lttCl) dc:no(c,stPe .~mO¢thc#: valu~ 
the.n: 

(2) 

where,~td~n(>tl:$ the $:unple ;fatms. in yeM' :rPll4'WI11:istb~'weizb~.or s:unp'le{;umj lnirJte 
ye:ltt..sp,;ni;tl. smoot,.ft to '·theloc:luonpf·f~·k.. lilLv) <is ,:meslimale oftheptp.baQili.~Y 
thtl.( the :mcttna~Just:edincomt; .·1$·1¢S$ :th.3J)Pf '~q9:l1,lQ :t 1n ye;tr t,ASmQQlb~1i vatpc: ts 
ett;lined,for~l fttons surveyednt1l,p.ydroe'lntell.;!'m~T}1t 

:nleh';:tI1Q.wiQdlS. (QrsmQO,thL,g'were:chosen\QP f.hc:(oIIowing'\b t\$l$,,·.fot,ttllv.q:lud:QfyU1¢ 
,s:p:nc:: b;tndwidUi W3$ .usetl..,gt,hetWi$C·.tbc:WeigntS·lil (2) .wo~tc.l·<.ic;pen~·Qo Y';iwhiqh .~o.n 
PQ(ebd;l,lylc:~d;i~di(h~·ln¢Qn.$i$~~n!;y:tb;l.t;fQr$Qm¢~~i·<;;Xt.i,lt/(x~);;>·>i1(y~;~$Jnc.et.he',$:ut1ple 

isij~; "~:lti(:d .. ·rlQ.mQPt;y~~~tqth~ .tlC!ht. .dlfteP!Pt:b~ci·~dd~.IIt' iw~n;~d;.(or~~hY~'dt~ 
AlthQtl,gh,na:·mc;Clryi~~i$~:ror:'the.i~.bolcei;of.Qp~im~l;bill1d~!lthi,ln:,mi$~1i 'Silv¢rmw\ 
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. (l·~:$Q~·(9P~,{$~)'$b9W'.ci"'iliat'"t9C,q~~t!~ipOg lcr.:~el,.·,q,~rt$jt1·,,~th-na4oA •. ?{ht; •. :QP.t1~at 
Q~n'Qwidth; l~igtO,p¢,ttrQQ.a.I;~Q.the;,$a.rnple.;si~t;,;tQ:~ej,l'Qwc;t''''!ll(tli4).,"11lU$<tQ¢:iQ;tpdw:lQth$·, 

W~~;$¢t;!~tl; 

wht:;t¢n~;is.;fh~ $a.mpt~'$b:~:;l.q;y~gJ.ri;·'i$e Y11lU¢·().fhW~i¢hos<:niin;:a.~ubl~Jyc;:mantl~r~~ 

nID,~t¢'of <.iiffeo:ntv~Q~· w~n;:trieq.:a.Qdim~;:$tnaJl~tv~\lepfb,whtqh$~v~: '~as,6nably 

$m()oth;~ppemn~:m:lp$iot,thel¢mpo~,¢oeffi¢leht 'o{ya;datioQ; 'tlnd.$k~wness~Qeroti¢nt 
we(ech()sen.A~~cd,ption::C)fh()wthe$e(.'6c:fficiGnt$ Were caicuJated:is :gtvcn in the 

tono\\~ingst~p$ .. 

St¢p4 
1"he ·tempQr:al:dtstdbudQu, functIon, ~(Y) 'Qtthe;:,mea,n .adjUStcd:itlcomeof sampl¢:f~JItk 

e;valuat'<!di'a:t1ts·the.nobPlnedbyiaV¢tl~il1githe7li~) 9v~t,ttme~,ifi~is~ 

(3) 

'1' 
:fi'p')·='r-4AT1t(,y)~ 

~, 

fi;(Yl:==,r·~~·~'lit'~C1). 
'~ lei., 

:S~pS 

;a.~fo~:sbi,(t.tn,~th.istlisttiQtltionf'JnctlOtt$Qtha.~:it~~en4"etittrthe',(ann',stn~ltSv¥ian¢~ 

apq: ~keWn~;must ·.b<,';tqjU$teq,.A ,signJnCAAtbiasmaY,~~llltrn,tbe: l.e~;lma.Je$or ·lP¢,s¢ 

quan+id,.csb~~~Qe ;th~:$h9tttitne (hat i$Qm~ Japns f~roai.fi ifi$amp.lc* Tbt:'·~suma.te ·or 
the: ,Jf1t'mo.men t ·,based .on,me idiStribQttofl,(uncdpn .at,(3) ,is: 

,whe~'&(>'ol=;P:: ·ft{~YT~I.l=l~, y; istb~midpoJrl(of:the 'interval (Y/~.tYll; y; =Y:t~d. 
~V;~'=Yf'O' In ,c~utt:tlt:A.aARE: '~~;rch it l$;;$howntbattQrsome;;con.st.a.nLS'!C~andct), ;~d 

~(:y~~) ;a.~t!~t~,'aq4, EJ{l~~)':;;P~l~tl· .. Th~:;i;Q1l,SUl.Jl~;~;¢~ny;c:ijc:til:1~Q:in,lbepr'QCess 

P(r$rtlfJQthin.gt!~sC:ri~ci':a.bqve.·:ffioaUy:~ig$i flgtl'lt;~¢~niqt.t~~bQq<:$ctjbe lnKQ~c ,~~;~it. 

'~6 
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(l'9'~a)~'tfi~~;ui3.tl¢:¢,Jdti~,;s'k~:wness·Pt:'the~~i$mh~tiQ"·ruQCclop,.~ttxpt:~~$lorii,si;~~dJQ$ted., 
"~isi¢Qtt:.~SFQnds::'Qi.rQrm.irtS';;n¢.w~ql,i.t~$>':~l~l'g'if<I··ltt(tomi>'JJ'~~~iyif.Qr',(~,k:$9:;tha~th; 

,$~t;onit·.;;md,;thtrAmQm~~tf$' 9,r:t:r(1¥t')rll"t~~t)~H~j}~(yiTl: ~ate.··,;l'pptoXlma~~Jr·Unbt~¢~f 

,wh~r~, 

:Sl,~PP 
;Fjn.~ny;"mls :dist,.dbudorl'(uut1tio.o'wassblttcd ;$o(h~n: It wouldbcc~n.Q'cdat,them.¢$4:n·Qf 
'f~tnlktr,:M'ote; that '.ftQm .(3:) and:\C~)'; lbe¢$dmat¢Qflb~'irt¢~n!A·41usted.distiibutro,o,.f'uiletiOrt 
~l(:gJ: Is, $pa;tbd11s;mnoth~:wherea$lh¢; .famtfs,netual Jmeani ,'4- ittrchtl~patlaUysmooth:. 

tbe:refor¢*it~~as:de,clde:dlo :smooth. Utese vntues tfit$,t·.,Tobe.:cQrtsi'stenl wlththe;:u:p,pr(laen 
:q~Ctib¢.dab<:)ve,:th·~·:$am¢ smQotheru$~d, itn~;pressipQlJ wa.$.u,s~d'o:What, 1$. 

S~p'7 

The;~@g.di:sttiQ9t.iOQ 'fU.rldiPD f()t::·.fa..nn:ck:.·w~,estim~ted,3$: 

! 
... '.· ... : .... :' ... R ....... ~·.'· ... (.·.y ... · .. lJ .......•.. >.'. , .... ~.f., .... ,'.;. .. v ... tl ..••.... s ....•. .•. ~ ... ,-fh< It.1+1-& (~);O Jf!.t:~:Jlt.<lllt 
1 o th.erw:tse ... 

N()tt;Jhat,~thou$ili,tb¢malJl,~l1p.Uc~dQnin .•. thl$ •. p~~ris .. ~()mod.e1 (annspe~ific: varj."bUicy 
ofh.l~dm¢,.· .. ~.;~bIDblneq.$p~aal. ,a,nd\~mporai,l'nodellirlg'techrUqu~ . .descnbed,:a.bQv~cfUl 
··~;tBPUI!.dq\JiJf!.:~e.ne.tall:y(o :any 'vC!iiaplt: :to( wlU¢h lime$eri~¢to$.S..:$¢cti'(m;tl4~ta.;;ge 
:;lv~nab:le>i :For.exatnpledtcould·be U~q to ,mode-l ,(ium:s~<;iIic; vari;iblUtt i n¢rQP yields' 
ot it;citQC,a,,>Uy .~. :g~ne~d tpt':e$t.imati'Agj¢ioclemporaldtslOQutiQnfilnctions .. 

A.'k~y re;tttlt:~or :themQdenln.~ J1JQCC:SS is that ttresultS InlO¢:1llysnlPoilied income 
distribution fQr;lJl¥$~plefamt,1Jle$e: ~incC)m~ ,.distriQUuot1SC:uibe.comQln~d!l'l.lSingthe 
~V~~~~weisht:S describ¢Q·earlier~o vertUlypmlc:ljla(~rQt;lp'Qfr~" Tbis', «:,suIts in M 
¢stim:1te of the,q~gre~a.t¢dsk prOfile. ;:mdass~iated riskch~ctc:tistics~o.f~hegtPupof 
.(~~ 

.27 
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