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ABSTtACT

Nicha« J Buckl* AN INTECKATBO MITH. OF PEBSONAL SECICB

expenditure and portfolio decisions

In thl* ntudy < qunrtnriy aodal of WK Poroonol Soctor portfolio and
oxpwKlituro doclolono o»or tho porlod 1976 to 1967 lo eoootruetod and
aatlaatad. Thla aodal dlffara trcm w>at othar a”Irlcal atudlaa of
Paraonal Sactor portfolio bahavlour In that aaparabllity of
prafarancaa la not aaauMd and ao an Intagratad fraMwork la adoptad
for aatlaatlon %dilch allotM for alnultanaoua Intarralatlonahlpa
batnaan tha varloua daelalona. Tha problana aaaoclatad with aatlnating
ayataM of doMnd aquatlona ara nltlgatad In two waya In thla atudy.
Flratly tha raatrictlona of hoaoganalty and aynaatry ara lapoaad on
tho Intaraat rata roaponaaa In tha nodal thoraby raduclng tha nunbar
of coafflclanta to aatlaata. Saeondly tha nodal la paranatlaad In
arror - faadback fora and tha Orangor - Engla two otap approach la
uaad for aatlnatlon. Thla allowa tha long run paranatara to bo
oatlnatod aaparataly fron tha dynaalc paraaatara tharoforo affactlvoly
aaparating tha aatlnatlon procaaa Into two anallar parta.

Tha raaulting nodal aupporta tha uaa of tha Intagratod approach
adoptad, In particular auggaating that capital cartaln and capital
uncartaln aaaata ahould not ba nodallad aaparataly and ravaallng that
tho adjuatnant of conauoptlon to daalrad lavéla la dapandant not only
on Ita own dlaaqulllbrlua but on a widar aat of aaparata
dlaaqulllbrlun of aaaata and llabllltlaa fron daalrad atocka than la
nomally allowad for In conauaptlon aodalling.
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1 iBtroductloa

Th* of this «tudy !e tho construction snd ostlsstlon of s
qusrtsrljr sodsl of WK Psrsonal ssctor sspsndlturs and portfolio
dsclslons for tha parlod 1976 to 1967. Tha Modal that la daaalopad In
this study dIffara fron aocat othar anplrical atudlaa of Parsonal
aactor bahavlour In that an Intagratad fraaatwrk la adoptad for
astlaatlon uhich allows for alaultanaocua Intarralatlonahlpa batwaan
aspandltura and portfolio daclalons. Tho raaultlng nodal will anabla a
trtda varlaty of rolatlonshlpa batwaan raal and financial daclalons of
tha Parsonal aactor to ba axaalnad.

Pravlous atudlaa of Parsonal aactor bahavlour hava In tha naln traatad
consuaptlon daclalons as saparabla fron portfolio daclalons and tha
diffarant parts of portfolio daclalons as saparabla fron aach othar.
Thars ara a nunbar of ralatad raaoons which can ba advancad to asplaln
tha doalnanca of this saparabla approach to nodalling. Tha lack of a
unlflad thaory of portfolio bahavlour has boon usad to Justify ons
part of tho portfolio daclalon, for axanpla tho danand for nonay,
balng nodallod saparataly fron othar parts of tho portfolio dacTolon
such as tha danand for govamnont bonds. With rogard to tha aaparatlon
of consu”~tlon and portfolio nodalling, tha noat popular approach to
nodalllng WK conaunptlon aapandlturas In racont yaara has baan tha
“arror-corractlon approach" rapraaantod by Handry (1963). Tha aln of _
this approach la to find an accurats dynanic dascriptlon of aggragata
consuaptlon, and whilst an Incrsaalng rola has baan found for waalth
varlablaa In this approach It still falls short of tha systanatlc
Intagratad approach adoptad In this study. Howsvar, probably tha naln
raaaon why tho aaaunptlon of saparabllity has baan ao wildaly adoptad
In anplrlcal studios of Parsonal aactor bahavlour la that It
conoldarably olapliflaa tha nodalling procaaa by allowing tho problan
to ba split Into snallar Indapandant parts. Tha altamatlvo ayatono
approach to nodalling danand aquations la wall known for balng fraught
with problant. In particular tha largo nuntoar of frao paranatora to



M tIM t* causing graatar potantlal for wiltlcolllnaarlty raaulting In
largo nuabars of poorly daflnad or «irongly signad coafflclanta. This
makaa tha roaulting nodal uaalaas as a fraaawork for policy
slnulatlona. Tha faw provlous attaapta to nodal Paraonal sactor
daclslons using an Intogratad franawork, uhllat producing raaulta
«dtlch support tha Intagratad approach, suffarad froa tha aboaa
nantlonod problaaa aaaoclatod with aystana approachaa to aodalllng.

It la arguad In this study that tha asauaptlon of saparabllity Invokad
In nodalllng Paraonal aactor daclalona rasulta In laplaualbla
raatrictlona on babavlour. Tharafora a aystana fraaswork that allowa
fully for Intar-ralatlonshlpa batwaan oxpandlturo and financial
daclalons la adoptad In tha aatlaatloo of tha nodal. Tho problaaa
aaaoclatad with oystaas nodalling, aantlonad abova, aro nltlgatad In
this study In two ways. Firstly tha raatrictlons of hoaoganolty and
syanatry of Intaraat rata raaponsaa, which ara pradictlona of utility
thaory, ara tostad for. Thasa rastrictiona if accaptad by tha data
raduco tha nuabar of coafflclanto to ba ootlnatad and banca tha
potontlal for aultlcolllnoarlty. Sacondly tha Orangar - Engla two atop
tachnlqua la adoptad for aatlaating tho nodal. This has a nuabar of
advantagaa ovar tha convantional approach to aatlnatlon. In particular
that tha long run paraaatara ara oatlnotad aaparataly froa tha dynaaic
paraastaro and than hold flsad whilst tha aaarch for a parslaonloua
dynanlc nodal takaa placa. This partial aaparatlon of tha aatlnatlon
procaaa furthor halpa to raduco tha aultlcollinaarlty problaa and also
allowa tha rastrictlona of honoganaity and ayanstry to ba appllad to
both tha dynaaic and long run Intaraat rata paraaatara.

Tho plan of this study la as follows. In chaptar two tha thaoratical
background to houaahold conauaptlon and portfolio bahamour la
dlacuasad. In particular tha aasuaptlon of aaparabllity la critically
axaalnad. In chaptar thraa pravloua attaapto to nodal housahold
axponditura and portfolio baUavlour ara aurvayad. This aurvay as ons
tiould anticipata froa thla Introduction la aaaantlally split into two
parts, nansly a aurvay of conauaptlon nodalling and a sursay of



portfolio BodolUng. Tho fow pravliouo attwipto at Intagratad aodallliig
ara alao conaldarad tilth tha aaln aaphaala hara balng on tha
difflcultlaa aaaoclatad with applying tha Intagratad approach. In
chaptar four tha problaaa of conatructlng a data aat for aatlaating
tha propoaad «odal ara axaalnad. A ralatad quaatlon of tha acopa of
tha aodal, In taraa of which portfolio daclalona ara to ba Includad.
la alao addraaaad. Chaptar flva contalna a dlacuaalon of tranda In tha
data uaad for aatlaatlon. In chaptar ala tha apaclflcatlon of tha
modal la daacrlbad and two approachaa to aatlaatlon ara coaparad. For
tha raaaona outlinad aarllar, tha Orangar - Engla two atap approach la
adopted and tha raaulta of tha aatlaatlon ara praaantad and dlacuaaad.
Slaulatlon axparlaanta ualng tha nodal ara reported In chaptar aavan.
A Major policy laaua axaalnad la tha affacta of direct controla on
credit coaparad to altering rataa of Intaraat. In chaptar eight tha
atudy aa a whola la reviewed.



2 1bMr«tlc«l iTtgrmnl

2.1 Introdiictlo*

In thl« chapter tha aaln alaaanta of aeonoalc thaorp concamad with
tha conauaptlon and portfolio bahaviour of houaaholda or Indlalduala
will ba aurvayad. In tha flrat aactlon tha original fwaulatlon of tba
Llfa Cycla Hypothaala la outlined and recant nodlIflcatlona to thla
foraulatlon arlalng from tha relaxation of tha aaaunptlon of perfect
capital narkata are dlacuaaad. After conaldaring tha appropriate
definition of conaunptlon In aactlon two, tha third aactlon axanlnaa
tha varloua thaorlaa advanced to explain tha portfolio daclalono of
houa™olda. Tha view will ba advanced that there axlata a nunbar of
different approachea to nodalling the varloua parta of houaehold
portfolio daclalon naklng and that ao far no unified theory haa
aMrged. It la argued that thla lack of a unified theory la one reaaon
to explain why aocet aeplrical work on nodalling houaehold portfolio
declalona Invokaa the aaauaptlon of aeparablllity of preferencea. In
tha final aactlon thla aaaunptlon of eaparabllity la axaalnad and the
quaatlon aa to whether It la lagltinata to view tha different parta of
tha portfolio daclalon aa aaparata froa each other and from the
.conaunptlon declalon la conaldarad.

2.2 Thaorlee of Conennptlen

Two principal theorlaa concerned with explaining conaunptlon bahaviour
are the Pernenent Incoaa Hypotheala and tha LlIfa Cycla Hypothaala.
Both thaorlae are baaed upon Intartaaporal utility naxinlalng
bahavlour on tha pert of houeaholda. Both theorlee aeauae that
houeeholda currant conaueptlon la related to Ita total raeourcaa
(equal to the praeent value of all future Incoaa expected froa hunan
and non-huaan eourcae). Tha difference between the two thaorloa la one
of anphaala In that the LIfa Cycle Hypotheele la concerned explicitly



with th* rol* of ooMt accuMilotloo and tho offoct of ago on housabold
conaug>tlon. Tha alntlarlty of thaaa two thaorlaa allowa for tha
conaldaratlon of only ona of thoaa thaorlaa aa rapraaantatlva of
conau”tlon thaory and tha aapliclt rola for aaaat accuMlatlon loada
to a choleo of tha Ufa Cyela Hypothaalo «dilch la now dlacuaaad.

Tha LIfa Cycla Hypothaala (LCH) of conounptlon (Modigliani and
Brtabarg, (19SS>>, propoaaa that houaaholda, In gonaral, plan thalr
lifatlna conaunptlon pattarna ao aa to naxinlao total utility darlvad
ovar thalr llIfatlna. In tha alnpla varalon of tha LCH houaaholda will
aovo and hanca accuaiulata aaaata during tinao of hlghaat Incoaa
(uaually nilddla ago) and dla-aava whm Incona la lowoat. Thua tha
motlva for aaving In tha LCH la to flattan tha lifatlna proflla of
conaunptlon aapondlturaa and avoid raatrictlona Inpoaad by a varying
laval of IncoM. In tha LOH aggragata conaunptlon la principally a
ftnctlon of axpactad llIfatina waalth (both hunan and non-hunan) and
glvan tha acaunptton of parfact capital narkota, a houoahold can
fraaly borrow agalnat both typaa of waalth. An Inplicatlon of parfact
capital narkata la that tha conpoaltlon of a houaaholte aaaata doaa
not Influanca Ita conaunptlon bahavlour. So rodlotributlon of a
houaaholda aaoata that laavaa tha total valu6 of Ito waalth unaltorad
will not Influanca Ita conaunptlon. Sinea tha original fornulatlon of
tha LCH a algnlflcant lltaratura haa appaarad daallng with
Inplicatlono whan tha aaaunptlon of parfact capital nnrkata la
ralazad. Tha thraa forna of capital narkat Inparfaction conaldarad
hara ara (1) conatralnta on borrowing, (11) tranaactlon coata and
(111) uncartalnty. Turning to tha flrat liparfactloa. In practica
houaaholdo will find It difficult to borrow agalnat aaaata that ara
MIinly hold In Illiquid form - hinwn waalth aa wall aa non-hunan
wnalth auch aa ratlranont banaflta. khan a houoahold facaa conatralnta
on borrowing than conaunptlon daflnad by thalr optlnal lifatina
conauaptlon plan tilll not ba achlavabla. Such houoaholda will find
thalr conaunptlon axpandltura nora eloaaly ralatad to racalptn of
IncoM and thoaa parta of waalth that ara noat liquid, and ara tamad
liguidity eonatralnad houaaholda. Tobin (1972) arguaa that liquidity
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coMtraliMd houMholda will bchav* dlffarantljr whan coaparad to non-
conatralnad bouaaholda. In particular, thay will tand to hava highar
nat aaaata, a hlghar aarglnal propanalty to conauao and will not altar
currant conaunptlon pattarna In raaponaa to narglnal changaa In
Illiguid raaourcaa and anall changaa In Intaraat rataa. Tobin and
Dolda (1974) found liquidity conatralnta to bo binding on poorar
aactlona of tha coawnlty and nany of thoaa In youngar aga groupa. In
analyalng aggragata conaunptlon bahavlour It la tharafora llkaly that
thara aslota a algnlflcant nunbar of houoaholda which faca borrowing
conatralnta, although tharo will ba dlffaring dagraaa of conatralnt.
tiillat It la difficult to aaaaaa tho nuMbar of houoaholda facing
borrowing conatralnta It la llkaly that tho nunbar facing borrowing
conatralnta will ba ralatad to tha axtont of contréla on borrowing and
tha availability of cradlt. Thus tha nunbor of borrowing conatralnad
houaaholds will vary ovor tha parlod of study (1976 to 1967) and la
llkoly to havo roducad alnca tha aarly 1960'a (Ignoring danographlc
and othar factors) as cradlt controls hava dinlnlahad. (kta Inplicatlon
of liquidity conotralnad bahavlour la that In nodalllng aggrogata
conaunptlon, currant Incono aa wall as waalth la llkaly to ba an
Im>ortant datarnlnant. Also tha conpoaltlon and not Just tha laval of
wnalth will ba I">ortant, with tha liquid aaaat conponMt an Inportaat
datamlnant for liquidity constralnad houaaholds. This conclusion la
Narrlvad at by a dlffarant routa by Plssarldsa (1976), who asanlnad tho
Inplicatlona of tranaactlona coats for tha LCH and It la this to tdilch
wa now turn.

Olvan tha asaunptlon of parfact capital narkata In tha LCD, than tha
maxinlaatlon of a utility function daflnad ovar cooMidltlas and aasata
I"llaa that tha coapoaltlon of coaaodlty and aasat andowwanta doos
not Influanca conaunptlon la. radlstrlbutlon of an Individuals aasat
portfolio, glvan no changa In tha slsa of tha portfolio dosa not
Influanca conaunptlon. With tha Introduction of transaction coots In
capital narkats, and glvan that conaunara ara awara of thooo costa,
than, arguas Plaaarldna (1976), It will ba chaapar to financa
conauaptlon by running down liqguid aaaata than, for anaaplo, by



MIling lons tara astata bafora aaturlty or ahila thara ara aurrandar
costa. It followi tbarafora that tba coapoaltlon of tha portfolio «dii
ba choawi alaultanaoualp idth tha optlaal conauaptloa plaa In adch a
my aa to anabla tha raallaatlon of all daalrad conauaptloa at tha
lotiaat poaalbla traaaactlon costa.

tdth raapact to tha third laparfactlon. uncartalnty, In tha LOM
houaaholda ara icauaail to koM tdth cartalntp thalr futura lifatlaa
Incoaa atrasa thua anabling tha procaaa of Intar-taoporal utility
maxlalaatlon. Oo laplicatlon of rolaxlng thla aaauoptlon haa alraady
baan contldarad la. uhan futura Incoaa la uncartaln than borrotdng
agalnat It bacoaaa aora dlfflcult. Attaapta bava baan aada to astand
tha LCH to allow for uncartalnty (aaa Norton <1969) and Drasa and
Nodlgllanl <1972)> An altamatlva hypothaala about conaunptlon and
aasat accuaulatlon tdilch nakaa uncartalnty a contrai faatura la tha
waalth hypothaala praaantad and doralopad by Spiro <1962), Ball and
Draka <1964) and Clotiar and Johnaon <1966). Onca unc«<*talnty antara
tha analyslo tha houaahold than aafaguarda agalnat thla by
accuaMlating aaaats. Thua aaving and banca aaaat accuaulatlon, In thla
hypothaala, lo not ralatod to tona notlon of llfatlaa conaunption but
Bora to a broad pracautlonary aotlra.

ATharafora a ralatlonahlp batwaan conaunptlon axpandlturaa and aaaat
accuaulatlon can ba oatabllohad on thaoratlcal grounda «dtan tha
aaau”tlona of porfact capitai narkata and cartalnty about tha futura
ara ralaxad and tranaactlona costa ara Introducod Into tha analyalo.
Bafora noving on to consldar tha naln thaorloa concomad «dth tha
portfolio daclslon <aactlon 2.4) tha Isauo of hou conaunptlon ahould
ba daflnad «dii ba addraaaad.

X.3 Doflnltlon of

«

An liportant thaoratlcal loaua la «dtathar to daflna conaunptlion
total conaunptlon axpandltura <la. conaunptlon of non-durablao a



dur«blM) or Mhothor tho non-duroblo and durablo coaponanta ahould ba
apllt and aodallad aaparataly. It la elaar that daawnd for durablaa la
tha daaand for a atock «diaraaa dasand for non-durablaa la a flow
OKpanditura. Howavar tha problaa with Baking thla dlatinctlon la whara
to aaka tha tina parlod cut off batwaaa a durabla and non-durabla
good. Itana of clothing can ba conaldarad durabla gooda If tha tlaa
parlod la takan to ba a faw waaka but a non-durabla good If tha tlaa
parlod la a yaar or two. Tha C.S.0. (aaa Caldar <1978>) daflnaa a
conauaar durabla aa "anything bought by conaunara that laata and
providaa aarvicaa for longar than ona yaar". Tha adoption of tha ona
yaar lIfatlna la claarly an arbitrary daflnltlon and will tharafora
produca anonallaa but It doaa allow for tha traataant of thoaa goods
ouch aa caro and alactrlcal gooda, which cloarly prévida a looting
oarvica, to ba traatad aa waalth.

2. 4 Thaorlaa of tha Portfolio Dacialon

Tha aaphaola In tha dlacuoalon ao far haa baan on conaunptlon. It la
uaaful now to axaadna brlafly tha naln acoooalc thaorlaa that hava
bam davalopad to aaplaln tha portfolio dacialon. Tha thaorlaa In thlo
aras fall lato ona of thraa broad catagorlaa. Thaaa ara tranaactlon or
. Invantory thaoratlc, pracautlonary and noan-varlanca aodalo. Thaaa
thraa catagorlaa of thaorlaa ara ganarally appllad to danand for nonay
Bodalllng, but aa wlll ba aaan In chaptar thraa, tha laat two hava
baan appllad to tha nodalling of a widar aat of aaaat rtainda. It la
arguad that tha charactarlatlc of nonay aa a naana of aachanga loada
to tranaactlon nodala and Ita rola aa a atora of valla loada to
portfolio nodala.

Tranaactlon nodala, flrat praaantad by Baunol <1962) and Tobln (19M),
ara baaad on tha notlon that an aconoalc a]Mt trlaa to organlaa Ita
nonay balancaa ao aa to nininlaa tha coat of Ita known traaaactlona.
Thla approach aaaunaa that agenta contlnuoualy adjuat noiMy balancaa
In ordar to réfala at thalr optlnal laval. Thla aaane unllkaly for



Individual«. Akarlof and Nllbourna <1960) davalop « nodal In tha broad
tradition of tranaactloo nadala baaad on tha fiora raallatic «aauaptlon
that Individuala only «ctlvaly «djuat thalr nonay balano« «dtan thay
raach an uppar or louar targat laval. Tranaactlon nodal« attanpt to
«xplaln tha notlvaa for holding only on« aaaat, nanaly nonay (hotwvar
daflnad). and thay ganarally aaauna cartalnty of Incona and
axpandlturaa. In contraat pracautlonary nodal« (nantlonad aarllar - In
tha broadar «an« of notlvaa for holding waalth - In tha uaalth
hypothaala) ««wuna uncartalnty of futura not racalpta. In auch nodala,
an agant faca« a coat If paynanta nat of racaipta ara graatar than
nonay holding«. Tha coat aria«« fron "dlatraaa” aalaa of aaaata 1«
aalllng aaaata at abort notlca uhlcb Involvaa tina, poaalbla Intaraat
loan, aurrandar coata ate. On tha othar hand, holding a highar laval
of nonay baiane« than raqulrad Incur« a lo«« of ratum on hilghar
ylalding aaaata or a raductlon In conaunptlon opportunltlaa. Nlllar
and Orr (1966 and 1966) Introduca tha notion of a band of nonay
holding« and It 1« only uhan tha uppar or lowar Unit of tbla band 1«
ranchad that adjuatnanta ara nada. Optlnal buffar'Otoek thaory 1« alno
concamad with bahavlour alnad at nalntalning tha lownr band to caah
holding«. In a furthar davalopnant of thla"approach Nnrko«w (1984). In
tha contaat of a pracautlonary nodal, argua« that tha atoehaatlc
natura of Invaatnant opportunltlaa and tha «tata dapandanca of «««at
~prie« (la. anaat prie« and rat« of ratum dapand on atochaatlc
asoganoua «tata varlablaa auch aa Inflation, mal Incona ate.) lapllaa
that Individual« will hold aaaata aa a hadga again«! unfavourabla
ahlfta In tha asoganoua «tata varlablaa.
Tha third approach to portfolio b~Avlour 1« tha naan-varlanca
approach idtlch 1« baaad on tha notion that Individuala llka waalth but
ara «ara« to rlak. Thus in chooalng tha anount of aacb aaaat tbay
wlah to hold In a portfolio. Individual« will trad« off rlak
(uncartaln futura valGa - naaaurad ~ twna of tha atandard davlatlon
of tha dlatrlbutlon of ratum«) agalnat axpactad ratura. In thla
approach, tha notion of a divaralflad portfolio 1« thua Introduead and
Tobin (1958) haa davalopad a nodal «diaraby nonay 1« bald In tha



portfolio In ordor to roduco tho ovornll rloklnooo of tiM portfolio.
Tboro has boon aoM dabata In tha lltaratura though aa to uhathar tha
maan-varlanca approach can ba uaad to asplaln non Intaraat baarlng
holdinga of «wonajr. It la arguad that uhara abort tara Intaraat baarlng
aaaata of low rlak aalat than It la difficult to axplaln holdinga of
non Intaraat baarlng aonay within a portfolio ualng tho aaan-varlanca
approach <aaa Sprankla (196i>t and Chang at al (19Ad4>>.

Tho aaan varlanca approach la crltlclaod (oaa Daaton and Nuallbauar,
1980a>, flratly bacauaa It la baaad on tho aaouaptlon of noraally
dlatrlbutad ylaldo - %ddch raraly occur In practica - and aocondly,
bacauaa It rallaa on tha aaauaptlon of a quadratic utility function
uhich lapllaa that tha rich Inaura aora haavlly than tha poor agalnat
tha aoM rlak and that tha rich hold aoro caoh and laoa rloky aocaata
(abaolutaly) than do tho poor. Alao tha Inforaatlonal raqulraamta In
ualng tha aocan-varlanca approach to axplaln aoaat holdinga aay Halt
Ita uaa to aophlaticatad financial flraa auch ao banka and Inroataant
Inotltutlona. Finally tha holdinga of rlaky tuncortaln capital ualua)
aaaato by tha Faraonal Sactor ara oaall ralatlvo to total aoaata and
thaaa holdinga ara not wildaly hold within tha Paraonal Sactor.

Thuo It would appaar that a varloty of approachaa axlat to axplaln tha
portfolio daclolon of houaaholdo, with Ilttla conaon ground batwaan
'thaa. Thara haua baan a faw attaapto to coablna thaaa dlffarant
approachaa to aodalllng tha portfolio daclalon. Ona axaapla la tha
work of Suitor and Araatrong (1978) who davalop a Bauaol typa
tranaactlona aodal tilthin a aaan-varlanca fraaowork. Howauar tha aora
uoual approach to tho probloa of aodalllng tha diffarant aotluaa for
tha holding of aaaata haa boon to Invoka tha aaauaptlon of prafaraaca
aaparabllity. Tha laplicatlona of Invoking thin aaauaptlon will ba
conaldarad latar. Flrat, tha natura of tha aaparablllity aaauaptlon
will ba outllnad.
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X.S Saparébllltf of Pr«farancM

Th* notion of «pArablllty of pr*f*r*nc** w** d*v*lop*d In th* contost
of constructlng coModlIty grouplns* In ralatlon to modalling
conauaptlon of dlfforont coaaoditla*. (*** Strots (1997), (1999),
Ooraan (1999) and Daaton * Nuallbauar (1990%). If a”arabllltjr of
prafaranca* hold* than coaaodltla* can b* partltlonad into groupa ao
that prafarancaa wlthin groupa can b* daacribad Indapandantly of th*
quantltla* In othar groupa. Thu* N* obtaln oub-utllity functlon* for
th* aaparat* groupa and th* valu** of aach of thas* aub-utllitla*
coabln* to glv* total utlllty. Each group nay alao hav* on* or aor*
daapar aub-grouplng* wlithin It. Thl* can b* ahown In tara* of a
utllity tra* - ahown balow :

A ralatad lda*, ai“gaatad by th* dlagraa, la that of tm atag*®
budgating. That la, a conaua”™ can allocat* total aapandltur* ovar
coaaodltlas In two ataga*. In atag* 1 aspandltur* la allocatad to
group* 1to 3. In th* aacond atag* group aspandltur* 1* than allocatad
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to tho oub-group«. At ooch atago Inforaatlon appropriata to that ataga
only, la raqulrad for tha allocation daclalon. Thun It bacoaaa
poaalbla to aodal tha daaand for ona aub-group without rafaranea to
tho dataralnanta of tha othar aub-groupa. lita aaparablllity Juat
daocribad la ganorally taraod weak aaparabllity and Inroking Ito
aaaunptlon placoa aovara raatrictlona on tha dagraa of
aubatltutablllity batwaan coaaodltlaa In difforont groupa <oaa paga

uU>.

Wb now conaldar tha aaparablllty aaataiptlon and tha utility traa In
rolatlon to tho conauaptlon - portfolio daclalon i

Ince

Conauaptlon Saving

Financial  Phyalcal
aaaata aaaata

Liquid Illiquid
aaaato aoaata

Daaand for an aooat within tha oub-group liquid aaaato will dapand on
ratuma on liquid aaaato and on tha allocation of oavinga to liquid
aoaata and la Indopandant of tha raturna on Illiquid aaaata. Thuo tha
oaparablllty aaauaptlon allowa alngla aquation aatlnatlon of danand
for aub-aato of total waalth with a oaollar nunbar of aaplanatory
varlablao. Tharafora In ralatlon to tha nodalllng of portfolio
daclolona of Individuala It la poaalbla to aaauna that Individuala
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d«cl«loM about thalr daaand for oqultlaa can ba Mda IndapandMtljr of
thair daclalona concarning daaaad for building aoclatjr dapoalta.

At tha flrat ataga of tha allocation In tha utllltjr traa ahoun abora,
allocation batuaan conauaptlon and aaving la datandnad hLjr. aaong
othar thinga Incoaa. Thla ralaaa tha quaatlon aa to «<hathar Incoaa la
axoganoua or andoganoua. For aocaa Individuala It la poaalbla to altar
tha nuabar of houra workad and ao for thaaa Individuala Incoaa ahould
ba a traatad aa a cholca varlabla. In conaldaring aggragata bahaviour
thla nay ba laaa laportant and In aaplrical atudlaa It la rara to aaa
IncoM traatad aa a cholca varlabla bacauaa of tha aconoaatrlc
lapllcatlona. Tha othar datarnlnanta of thla flrat ataga ara
approprlataly daflnad group pricaa for conauaptlon and aavinga. Hanca
Intaraat rataa on aaaata (or a coapoalta of Intaraat rataa) ahould
appaar aa a dataralnant of tha conauaptlon/aaving allocation doclalon.
In aaplrical atudlaa of tha conauaptlon function Intaraat rata
varlablaa ara oftan axcludad. Thlo la bacauaa aoat aaplrical atudlao
of tha conauaptlon function treat aaving aa a raaldual. Howavar onca
It la racognlaad that aaving la a purpoaaful act than tha bahavloural
datarnlnanta of aaving ahould antar tha conauaptlon function. Soaa of
tha Botlvao for aaving hava already boan nantlonad, for axaapla, to
apraad conaunptlon, to hedge againat futura uncertainty. Thaaa aotlvaa
can ba purauad In a variety of forna, that la by holding diffarant
'typaa of aaaata. Tha dataralnanta of tha holding of thaao dlfforant
typoa of aaaata ahould tharafora Influanca tha conaunption - aavinga
daclalon.

Tha aaauaptlon of aaparablllty of prafarancaa la a coanonly adopted
aaauaptlon In aaplrical atudlaa (although it la not alwaya aedo
aspliclt). It pornlta tha aodalling of portfolio doclalona mth tha
conaunptlon/aaving daclalon pra-datamlnad. It paralta tha aodalllng
of a outgroup of aaaata without tha naad to allow for poaalbla
linkagaa with othar aub-groupa of aaaota. Thua tha advantage of
Invoking tho aaparablllty adaunptlon la that It alapliflaa tha
nodelllng procaaa.

13-



It Is srgusd hsrs that sspsrsbls prsfsrsness and t«<*o stags budgating
I"Msa I*>laualbla rastrictlona on babaviow, In particular tbs
raatrictlons lapoaad on substitution batuaan groups. Thsra ulll
claarlp ba substitution bstusan sxpandlturo on Itsns In ths
consunptlon group and ths allocation of funds to tha financial or
physical aaaat sub-group. For axaapla a houaahold that purchaaaa a car
may cut down conaunptlon aspandltura on bus and train faraa. Thara nay
also ba substitution batuaon aub-groupa of financial aaaats. For
axaapla If financial aasats aro aaparatod Into liquid and Illiquid
aasata than thla raatricta poaalbla aubatltutlon batMaan say building
aoclaty daposita and ordinary aharoa.

Thus a vlaw of houaahold daclalon naking uhara raal and financial
daclalons ara Intagratad and «hara Intarralatlonahlpa batuaon
daclslons ara allowsd for will ba tha cantral thana of thla raaaarch.
Thla can ba achlavad by daflning slnultanaoualy Intardapandant
consua’™lon and aasst daaand bahavloural ralatlonahlpa.

2.6 Conclusion

Saving and hmca waalth accunulatlon la postulatad to arias fron tha
~daslra of Individuala or houaaholdo to aaooth conauaptlon aponding
ovar thalr llfatlaa. In addition, a procautlonary notlva. arising fron
tha aslotanca of unforasaan fluctuations of Incoas ate. would load to
tha holding of a non-xaro stock of non-hunan waalth.

It was shown In tha dlacuaalon of thaorlao of conswiptlon bahavlour
that conauaptlon and aaaat accuaulatlon by houaaholda ara Intarralatad
and aora laportantly that tha coapoaltlon of tha houaahold'a portfolio
will ba dataralnad Jointly with conauaptlon plana. In tha discussion
of thaorlos of tha portfolio daclalon tha vilaw was put forward that
tha thaorlaa davalopad attest to axplaln only parts of tha total
portfolio of houaaholda and that no thaory la applicabla to all parts
of tha portfolio daclslon. Thla has lad to tha Invokli® of tha



Mparabllltf of proforoncM Mouaptloii in oiplricol work on portfolio
bohovlour. Tho Mparabllity oMuaptlon also allot« tha modalllng of
conau™>tlon aaparataly fro« portfolio bahaviotar. Howavar. It wea
arguad that tha raatrictlona lapllad by tha aaparabla conauuption -
portfolio daclalon «aklng ara not juatlflabla. Thua tha cantral
faatura of thla raaaarch will ba tha «odalling of houaaholda
conaui4>tloa and portfolio bahaalour In an Intagratad fraaawork that
allowa for alaultanaoua Intarralatlonahlpa.

In tha naxt chaptar, pravloua attaapta at aodalllng houaaholda
conai«g>tlon and portfolio bahaviour will ba aurvayad and tha
I">llcatlona for «odalllng thla bahaalour In a alaultanaoua fraaawork
will ba Invaatlgatad.
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3 Nadillas Howhelde CooMuptla Fortfolto Daclaia

3.1 IntrodoctiM

In thn pravlou* chnptnr It wrx notad that aoat attMpta to aodal
houaaholda conauaptloa and portfolio daclalona Invoka tha aaparabllitp
of prafarancaa aaauaptlon In ordar to raduca tha Intar-ralatlonahlpa
batwaan daclalona and ao alapllfp tha Bodaning procaaa. It Moa alao
atatad that tha approach takan In thla raaaarch la not to asauaa
aaparabllltjr but to Invaatlgata tha problaaa and advanta™aa of
Bodalllng houaaholda conauaptlon and portfolio bahaviour In an
Intagratad fraaatiork that aliona for alaultanaoua Intar-ralatlonahlpa
batwaan raal and financial daclalona. Tha objactlva of thla chaptar la
to aurvajr tha aaplrical lltaratura on tha modalllng of houaaholda
conawg>tlon and portfolio daclalona. In tha flrat aactlon tha aaln
approach adoptad In racant Bodalllng of WK conauaptlon bahaalour will
ba diBcuaaad. It la arguad hara that daaplta an Incraaalng aaphaala on
waalth affacta In aodalllng conauaptlon bahavlour thara la atlll a
dichotoap In tha lltaratura whM It conaa to aodalllng conauaptlon and
portfolio bahavlour. In tha aacond aactlon tdtlch conaldara tha
Bodalllng of portfolio daclalona, tha vlaw praaantad la that la auch
"of thla work, not only ara portfolio daclalona aaan aa aaparata fron
conaing>tlon daclalona but that tha dlffarant parto of tha portfolio
daclolon ara aodallad oaparatoly. Thara la a voluninouo aaplrical
lltaratura concomad with portfolio nodalling and claarly It la not
practlcabla to auanarlaa It all and tharafora tha aurvoy In thla
aactlon concantrat® on tha nodolling of oyotana of aaaat donando aa
thla hao fiora ralavanca to tha approach adoptad In thla raaaarch. In
tha third aactlon tha faw attoapto that havo boon nada to Jointly
nodal conauaptlon and portfolio dananda aro conaldarad togathor with
an axanlnatlon of oona of tha practical problaaa of allying tha
Intagratad approach. In tha Ylnal aactlon tha laaaona for tha raaaarch

-16-



erising out of this discussion of prsvlous ssflricsl «mrk srs
outlinsd.

3. Z Nodslling Coasuaptlaa

In tho Min, rscont ssplricsl MdsUIng of tho sggrsgsts constnptlon
function In ths WK hss sdoptsd ons of tw cospsting spproschss. Thoso
My bs clsssliflod e rstionsl oxpsctstlons Mdsls snd **srror-
corrsctlon Mdsls”. Ths rstionsl sspsctstlons Mdsls srs bsssd on ths
etochsstlc IIfs cycls or porMnsnt IncoM hypothssls ond « ksy
eeelllation Is thst sgsnts fora rstionsl sspsctstlons shout ths ksy
dsclslon vsrisblss <sm for oxsapls Hsll U978) > Ths "orror-
corrsctlon aodsls* um sconoMtrlc tschnlquss In ordsr to opsclfy e
rsistlonohlp tdtich cspturM ths dynsnlcs of consu”~>tlon tdtlist bsing
conslstont with styllssd fscts sbout long run bshsvlour. Both thoss
epproschos Invoko ths sspsrsblllity sssuaptlon, howsvsr rscsnt studios
using ths "orror-corroctlon spprooch* hsvo ottsaptsd to ollow for
flnonclol Influoncss on consuaptlon bohsvlour. Ths esrror-corrsctlon
epprosch” Is thorsforo Mving cloMr to tho Intsgrstsd spprosch
edoptsd In this rssssrch snd «<hot follows Is < brisf suaasry of ths
msrror-corrsction spprosch” (for ¢ aors dstsllsd suMsry eee Hsndry
N1963) >,

An Influsntlisl study using ths msrror-corrsctlon spprosch" wss thst of
Dsvldson St si (1978), rsprsssntsd In squstlon 13.11 bslow, «dtsrs C, Y
end p dsnots rssl non-dursbls consuaptlon, rM1 psrsonsl dispoMbls
IncoM and ths consuasr pries Indsx rMpsctlvsly.

A«log Ce¢ « Si8.10og Y, * s,8,fulog Y« ¢ s.8.109 p«
¢ s«8,8«log p« * Sslog (C/Y)«« (3.11

Hsndry and Ungsrn-StsmbMg (HUSI, (>981), IdMttlfy two shortcoalngs of

this aodslt no sllowsnes for WMIth offsets and ths um of an IncoM
asMurs which Is owsrststsd In tloM of high Inflation. In ordsr to
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<I*vclop » Bodcl <hlch ovwrcoM« th«M probIMW (IWS3 Mk* tIM
eMuaptlon that th« Paraonal Sactor fora long run daalrad ratloa of
conauaptlon to Incoaa and waalth to IncoM t

<C/Y)p» = K
AN/T> m B

By alnlalalng a coat functlon tha followlng aquatlon la darlvadi

A« 100 mai A« loj ¢ 2™ Al A< log Y» + a® log (C/Y)%—
* a. log <W/Y>i (3.21

Hara changaa In tha conauaptlon of non-durablaa (C> ara aodallad aa a
functlon of changaa In Incoaa <Y), accalaratlon of Incoaa, tha ratlo
of conauaptlon to Incoaa and a waalth (H> to Incoaa ratlo. Tha laat
tara Introducaa waalth affacta and rapraaanta an Intagral control
aachanlaai Tha tara Intagral la uaad bacauaa tha changa In conauaptlon
la aaauaad to dapand on tha aua <or In contlnuoua tlaa, tha Integral)
of paat davlatlona froa aqulllbrlua In tha conauaptlon to Incoaa
ratlo. Howavar dlaaqulllbrlua In tha conauaptlon to Incoaa ratlo In
tha paat aay raault In dlaaqulllbrlua In tha atock of waalth. It
ahould ba notad that thla waa not tha flrat aaplrical nodal of
aggragata conauaptlon bahavlour to allow for waalth affacta. A notabla
Naxaapla of a atudy that alao taatad waalth varlablaa and ao Introducad
laplicltly an Intagral control nachanlaa wea that of Stona (1973). Tha
oraratataaant of Incoaa problaa la ovarcoaa In tha (HUSI atudy by
adjuating naaaurad Incoaa for tha aroalon of llquld aaaata cauaad by
Inflatlon (aaa aactlon 4.6 for furthar dlacuaalon of thla). Tha (HUSI
atudy found no rola for a prica varlabla (cf. Davidaon at al) aa (HUSI
arguad that Inflatlon affacta ara capturad by Inflatlon adjuatnant of
tha Incoaa tar& A nodal of tha aggragata conauaptlon bahaalour of tha
WK Paraonal Sactor In tha tradltlon of (HUSI la that of Daala (1964) .
It la uaaful to axaalna thla nodal, net only bacauaa It la
rapraaantatlva of tha ”arroi*-corractlon approach" to aodalllag tha
conauaptlon functlon but alao bacauaa It la part of a largar nodal of
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ParsoMI Sector bohaviour In Mhich tho Mpornbllity Mouaptlon !e
Invokod. It thoroforo ro”~ooonta an altarnatlva approach to tha ona
adoptad In thla raaaarchb. Tha opacification of tho consuaptlon
function ootlMtad In tho Davla study la aaaantlalljr that shoan In
C3.21. Davla, llka CHJ usas not liquid aaaata as a proxy for waalth
In tha Integral control varlabla for a nuabar of raasofta, Including
that liquid aaaata rapraaanta a aignlficant proportion of total
Maalth, It la tha part of wealth that la dlatrlbutad aora avmly
acroaa houaaholda, a long run of data on liquid aaaata la available
and It ropraaanta an laportant aourca of funda for liquidity
conatralnad houaaholda <aaa chapter 2 for dlacuaalon of liquidity
conatralnta). Oavla aleo tasted for other waalth varlablaa, Including
Illiquid financial aaaata, but thaaa wore ruled out on atatlatical
grounds. An Intaraat rata tara (la. a dataralnant of portfolio
behaviour) was alao tasted for but found to be Insignificant.

Thera are a nuabar of laauaa highlighted by thla aodal. Firstly tha
separability aasuaptlon is Invokad In ordar to olaplify tha aodalling
procaaa, however aocaa attaapt la aada to allow for portfolio
InfluMicas on conauaptlon behaviour through tha lagged net liquid
aaaats tara - sea diagraa below.

Incc

Conauaptlon Saving

Financial Physical

aaaats aaaats
Liquid Illiquid
aaaats assets

direct affect
lagged affect
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This rccuralv* atructura, though, rulaa out alaultanaoua latar-
ralatlonahlpa. Sacoodly only ona part of waalth la allowad to
Influanea conauaptlon btiiaviour. Othar atudlaa In tha (MUSI tradition
hava found a rola for llliquid financial %iaalth In tha conauaptlon
function. For asaapla Pattaraon (1904) ualng a aaparata llliquid
financial aaaat Intagral control aachanlaa and Paaaran and Baaaa
(1984) ualng capital galna/Zloaaaa on llliquid financial aaaata both
found thaaa varlablaa to hava a algniflcant affact on conauaptlon.
Third, ao In acat aaplrlcal atudlaa of conauaptlon bahavlour no rola
la found for Intaraat rataa*. Howavar, It uaa argtiad In chaptar 2 that
avan uhan aaparabllity of prafarancaa la aaauaad In aodalllng
conauaptlon (and by laplicatlon aavinga) bahavlour than dataralnanta
of aavinga bahavlour ara atlll naadad In tha conauaptlon function.
Finally, nat liquid aaaata (la. groaa liquid aaaata laaa bank
borrowing axcluding loann for houaa purchaaa) la uaad to rapraaant tha
Intagral control aachanlan and thla lapllaa that groaa liquid aaaata
and bank borrowing hava tha nana (laggad) Influanca on conauaptlon.
Davla (1904) doaa taat a variant of tha aaln nodal that allowa for
diffarantlal Influancaa of thaaa two coaponanta of nat liquid aaaata,
howavar tha uaa of nat aaaat varlablaa hlghlighta tha laaua of tha
appropriata lavai of aggragatlon of aaaat grouplnga. Tha aggragatlon
of dIffarant typaa of abort tarn aaaata Into a liquid aaaata grouping
doaa not allow for dIffarmtlal Influancaa of tha coaponanta aaking up

~tha grouping. Thara nay ba juatiflabla raaaona for aggragatlon, but a
battar approach tiould ba to taat for thla aaplrically (aaa chaptar 4
for a dlacuaalon of aggragatlon).

3.3 Modalllng Portfolio Bahavloar

E~Irlcal atudlaa of tha portfolio daclalon of houaaholda can ba aaan
an falling Into two catagorlaa; atudlaa of part of tba portfolio
doclolon, nalnly tho daaand for aonay, and atudlaa Involving ayataaa
of aaaat dananda which attMpt to nodal noat or all of tba portfolio
daclalona of houoAolda. Aa dlacuaaad In chaptar 2, thara aalnta no
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coaplat* tIMory of houooholdo portfolio dociolono oo tho lottor
eyotwM opproach emplricol otudIM, with oom oscoptlom, havo tandad
to ba baaad on ‘aclactlc* »odala. It la tha attaupta to aodal noat or
all of houaaholda portfolio daclalona that will now ba conaldarad,
baglnning with thoaa atudlaa which can ba ragardad aa ascaptlona to
tha w>ra vaual 'aclactlc’ approach.

Barratt, Gray and Parkin (1975) davalopad a aodal of tha daaand for
financial aaaata by tha Poraonal Sactor of tha WK baaad on tha
pracautlonary approach. Tha aaparabllity aaauaptlon la Invokad
allowing tha aodalling of 'aafa' financial aaaata Indapandantly fro«
tha (not aodallad) daxand for 'rlaky' aaaata. Tha atructurlng of
daclalona underlying thla approach la ahowi balow :

Inco

Conauaptlon Saving

Financial Phyalcal
aaaata aaaata

Safa Klaky
aaaata ancata

Aaaat Aaaat ate
1 2
Thua only part (albalt a largo part) of tha portfolio daclalona of
houaaholda ara «odallad.
Thara bava baan a nuabar of.attaapta to apply tha «aan-varlanca

approach to portfolio «odalling, although «oat of tbaaa hava baan
applicatlona to financial Inatltutlona, for axaipla, Parkin (1970)
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Courakls (197S) apply a ataklc Man-varlanca Mdal to WK dlacount
houaaa. Parkin, Gray and Barrati (1970) apply a otatlc Man-varlanca
nodal to WK coanarclal banka, Whlta (1979), Barndt, McCurdy and Bona
(1960) and Bawlay (1961) axtand tha Parkin at al atudy. Spancar (1961)
haa appllad tha naan varlanca approach to tha nodalling of tha danand
for Brltlah Oorarnnant Stocka by non-bank raaldanta. It una nantlonad
In chaptar 2 that tha Infornatlon raqulrananta asaunad by tha naan-
varlanca approach Unita Ita applicability to aophlatlicatad aganta and
thla no doubt accounta for tha application to tha portfolio doclalona
of financial Inatltutlona rathar than tha paraonal aactor, which la
tha aubjact of thla atudy.

Turning now to what nay ba tamad tha 'aclactlc’ approach to nodolling
tho portfolio daclalona of houaaholda. Bralnard and Tobin (1966)
davalopad a nodal of aaaat accuaulatlon for all aactora of tho
aconony, which haa alnca baan wldaly appllad and axtondad. In thla
nodal It la hypothaolaad that acononlc agonia hava aona daalrad
rolatlonahlp batwoon thalr holdinga of Individual financial aaaata*
and oono noaaura of thalr waalth, thlo rolatlonahlp balng aona
function of tha Intaraat ratao on tha coaponanto of thalr aaaat and
liability portfolio. Thla can ba oxpracaad aa:

A/ j>t to n [3.31

whora'Aj* > doalrad danand for aaaat J, X. la waalth at tha and of tha
parlod, Xo la Incona and K (k>I to n-1) ara ratoa of ratum on aaaata
and any other varlablaa that nay Influence tha dotamlnatlon of
daalrad aaaat atocka. Bralnard and Tobin conaldar a fora of (3.31
whara doalrod holdinga ara honoganaoua of dagraa ona In waalthi
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[3. 41

Th* rol* of th« WMIth hoMogonoltjr constraint la to ra”ulra that any
shift In an aaaat'a shara of tha daalrad portfolio la dua to movananta
In Intaraat ratas rathar than to ovarall growth In tha portfolio
Itaalf. Its adoption allows tha possibility of asauadng that tha
paraonal sactor sack to MIntaln daalrad sharas of aasata In total
waalth (la. Aj*/X.>, or If Incoas hoaoganalty la sssuMd than daalrad
aasat sharas In Incoas (la. Aj*/X.>. In tha lsttar casa this
rapraaants an aitanalon of tha aasuaptlon of a daslrad waalth to
Incoas ratio aada In tha (HUSI study - saa aactlon 3.2 aarllar. Mills
such aaauaptlona aay ba thaoratically daalrabla It naada to ba borna
In alnd that tha assuaptlon of hoaoganalty of waalth la a strong
aaau”tlon. As da Laauw (1969) arguaa hoaoganalty with raapact to
aonay vallas of waalth lapllaa. In ganaral, hoaoganalty with raapact
to both raal valuaa of waalth and tha prica laval. Mills tha lattsr la
quits plaualbla (thou” ruling out aonay Illusion) tha forasr la such
lass plauslbla as It doaa not allow for tha not unllkaly situation of
dlaproportlonata changas In daalrad holdings of an aaaat to changas In

vraal waalth idian Incoas and othar aaplanatory varlablas ara hald
constant. Howavar this aasuaptlon can aaslly ba taatad for and la
tharafora an aaplrical nattar.

It la also ganarally hypothaslaad In tha aclactlc approach that Miara
tha actual stock of any aaaat doss not aqual tha daslrad stock,
adjustnant to tba daalrad laval doaa not taka placa Instantanaously,
but gradually, with tha changa In any parlod dapanding In part on tha
discrapancy batwaan daslrad and actual stocks. This adjuatnant
bahavlour follows glvm tha axlstanca of adjustnant coats dlscusaad
balow. Bralnard and Tobin aytandad this adjustnant MChanlaa to covar
tha Miltl-aaaat casa. Kara thay propasad an adjustnant aschanlsn Milch
nakaa changas In tha 1th asaat dapand not only on tha 'own* asaat
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diKrapancy bctwMii actual and daalrad atocks« but also on tha
dlocrapancy batuaan actual and doslrsd stocks In sll othsr assets In
ths portfolio. Thus an Intsr-dspMdsnt asset adjustssnt aschanlaa Is
proposed (is. separability of asset daaands Is not assuaad). Failure
to specify thasa dynsnic cross adjustaant affects, argue Bralnard and
Tobin, nay result In unintmdsd conssquancss for ths onlttsd
(residual) aquation*.

Ths nultl-sssat partial sdjustnsnt franawork can be spaclflad aa t

AA, » A., - A, , m2T, (A,* - A, ,> ¢ 8M 1351
J1

As Snlth (1975) has pointed out, aquation (3.51 ovsr-dsscribas ths
portfolio adjustnant process and thus ths tarn SAM rsprassnting new
tiaalth, la redundant and can be dropped*.

Substituting (3.31 Into (3.51 ylalds ths following n reduced fora
asset daaand aquations for sstlaatlont

'AA7 "] 2 7\*.« N " 2 T*J Aj’_’ (361
k-0 j-1
«<hers ths lapset aultlpllsrs given by a,, - 2< T>< * Aanots ths

total lapact affect of a change In ths k™ ssplanstory variable on ths
flow dsaand for tho 1*" asset.

The following set of conditions apply to this nodal:
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J«iK “ 0 for 1«0 to B-I <e>
1«1

2Y» m 1 i** *®"
1«1

ThOM conditions rsflsct firstly thst dsnsnds wist sstisfy ths wsslth
constrsint (oftsn csllsd ths adding up constraint), and sscondly ths
trsstasnt of wsalth as axogsnous. Thus (a) shows that chsngss in
Intarast ratas load only to a rashuffling of asssts sines waslth is
axpllcltly hold constant. Condition (b> shown thst an Incrsass in
wsslth wist indues an squlvalant Incrssss in assst holdings. Condition
(c> lapliss that any rsshuffling of initial asssts, holding initial
waalth constant, doss not nscssssrlly Influsnca currant wsalth.

~Christophodas (1976) has shown that aquations such as [3.91 nay ba
darlvad fron ninlnlsing tha (quadratic) costs of balng out of
aqullibrluB and of adjustnsnt costs, for all assats, that is by
ninialsingt

C*“2a, (A -AX* ¢ I <A - Atc-»)* 871

subjact to tha rational daslras hypothasis | A<* m W
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A w>r* gMtaral version of tho coot function hoo boon odoptod In ooao
otudloo of oooot doaando (for oxoiplo Hood, (1967>> to oodol tho cooto
of being out of oqulllbriuM :

Cm2t, (At - A*>* ¢ It <A - Aic-i>*
-Jo. (A - Ap)A. - Axk-)) t3.#1

Tho third torn In tho coot function doocrlbod by (3.61, o nogotlvoly
olgnod Internetlon torn, lo Included on tho groundo thot cooto will bo
loM If doolrod end octual lovolo of A« ore aoving In tho ooao
direction. An Inplicotlon of quodrotic cooto of odjuotaont lo thot
cooto rloo sBoothly with tho olio of tronooctlon undortokon. Thlo lo
clearly unroallstlic with regard to financial aoooto. However an
altamatlvo Interpretation Is that tho quadrotic coot function oloply
charactorlsos sluggloh adjuotoont.

Tho ootloatlon of ouch a aot of aquations as (3.61 lo rolotlvaly
atral~tforward. Elthor (XS or Inotruaontal variables applied to ooch
aguation ooparatoly will outoaatlcally oatlafy tho adding up
conatrolnto If oil equations contain tho oano Indapondont varlabloo
Nfthlo oloo loads to tho OLS ootlaotoo being aqulvalant to ootlnatoo
obtained using sooningly unrolatod rogrosslon ootlnatlon, SUU). It lo
also pooolblo to adjust for autocorrelation on an aquation by aquation
baala, provided that equal autocorrelation coofflelonte are acceptable
for ooch aquation. It has to bo noted though that If particular
variables ara oscludod fro« ona or a aub-aot of equations (say. If
ostinotad coofflclonts ara insignificant) than roatrictod oatlnatlon
la nocoaaary to lapoao tha adding up constraint. Also tho equations of
a ayato« such as (3.6) «ust bo linear la varlabloa In order to satisfy
tho adding up constraint (tha use of log linear variables la poaalbls
If approslaatlon of tha addlpg up constraint la occoptabla). A lInitod
nunbor of attoapta to oatlaata aucb a aodol havo boon «ado and thoso
include Backua, Bralnard, S«lth and Tobin (I960) for the conplato (is.



*11 «ctora Mod«!l« mlaultanaously) US «conoay and Or«n (1982)
elallarlr for th* WK Th* problaM of «pplring tbo multlvarlato »tock
edjustaont «odol aro conaldarad latar In thla chaptar.

Tha lltaratura aurvayad ao far haa only conaldarad tha laplicatlona of
tranaactton coata on dynanilc adjuatnant of aaaat atocka to tha
equlllbrlun poaltlon. Thara ara othar laplicatlona of tranaactlon
coato on tha portfolio doclalon. Such coata Includa both tha diract
and pacunlary chargaa auch aa brokaraga faaa and tha fiora Indlract
coata of tlaa Involvad In trading and of gatharlng and procaaalng
Inforaatlon. Oma lapllicatlon of thaaa tranaactlon coata lo that It la
laaa coatly to allocata naw caah flowa - Including now aavinga,
payaanta auch ao Intaraat and dlvildanda and aaaata juat aaturad - than
to ra-allocata aslating «walth holdinga. It tharafora followa that tha
alnpla adjuataant fraaawork rapraaantad by aquation 13.Sl la
Inadaquato In falling to dlatingulah batuoan allocation of naw caah
flowa and ra-allocatlon of axlatlng waalth. Frladaan <1977) addraaaaa
tha problaa by davaloplng a aodal which Incorporataa thla dietinction
In a tractabla way: tha optlaal awrglnal adjuataant aodal. rapraoMitad

by:

AAftc m J 9»j 1~ Aj*— ) ¢ (3.91
J

whara *9 for all J
and a,«* m A, * | W

Tha flrat tarn on tha right hand alda rapraocanta ra-allocatlon of
axlatlng waalth, W, ,, In toraa of tha dlacrapancy batwaan daalrad and
actual waaltb (both own and croaa dlacrapanclaa aa In (3.51). Tha
aacond rapraaanta tha flow allocation of naw waalth In accordanca with
tha daalrad portfolio ohara for that aaaat. Thla aaauMO that thara
era no coata Inrolaad with tha allocation of naw waalth which can
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th*r«for« b« allocata™ fully In accordanca tilth tha daalrad portfolio
ahara (darlvad froa (3.31). Tha Inclualon of tha tara a.<* Ak In
aquation t3.91 aakaa It poaalbla to algn, a priori, acaa of tha long
run coafflclanta and Idantlfy thM froa aatlaatlon of a alngla aaaat
daaand aquation. Hila la not poaalbla with tha Bralnard-Tobln approach
tdiara n-1 of tha n aquatlona In tha ajmtaa hava to ba aatlaatad to
Idantlfy long run paraaatara. Thla faatura of tha optlaal aarginal
adjuataant aodal aakaa It vary aultabla for aodalling aupply and
daaand functlona acroaa a aarkat without tha naad to aodal aach
aactora codiata aat of portfolio daclalona. Hanca varlatlona of tha
optlaal aarglnal adjuataant aodal hava baan aullad to tha B
corporata bond aarkat (Frladaan, (1977), Prladaan and Kolay, (1979) -
tha lattar atudy axtanda tha aarllar by axaalning tha rola of
axpactatlona for bond daaanda). Howavar thara ara practical dranwbacka
to adopting tha optlaal aarglnal adjuataant aodal to aodalllng
coaplata portfolio daaanda for a aactor auch aa with thla atudy. Thaaa
problaaa ara conaldarad In a latar In thla chaptar.

3.4 Joint Nodalllng of Coaauaptloa and Portfolio Bakavloar

Tha Bralnard-Tobln and optlaal aarglnal adjuataant aodala ara
attaapting to aodal tha portfolio daclalon only - that la, tha
allocation of aavinga (now waalth) and tha ra-allocatlon of axlating
waalth. Tha allocation of Incoaa to conouaptlon/aavinga la takan aa
glvan. Howavor tha cantral thaaa of thla raaaarch, davalopad In
chaptar 2, la that oconoalc aganta chooaa tho coapoaltlon of thalr
portfolio alaultanaoualy with thalr optlaal conauaptlon plan.
Tharafora an appropriata aodal la ona that allowa for alaultanaoua
Intarralatlonahlpa batwaan tha conauaptlon - aavinga daclolon and tha
portfolio daclalon.

Oma auch aodal haa baan davali®ad by Purvla (197B), and axtandad by
Salth (1978) and Onen (1961). Tha Purvla aodol astanda tha Bralnard-
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Subctltuting (3.101 Into [3. Il jrlolda tho n roducod form eeeet doaand
equntlono for MtiMtlon:

n-1 n
AA, m J dita Xi ” Z Vtj A<t [3. Ul
k«O Il

Tho (n'fl) oguatlono [3.12] and (3. Ul rapraamt tha coaplato aodal to
ba aotlnatod. Tha following conalataney conditlona appljn

b. ~Z ~1 (alnca X. la Incoao)
l«l

HeZw»l «O for ke 1to »1
l«l

j -1 T*i mO for J« | to n
1-1

Thaaa conalatancy conditlona anaura that tho budgat conatralnt la
alwaya aatlaflad. Nota that currant waalth (X.) doaa not appaar In tba
datoralnatlon of daolrod aocaat donanda (unllka In tha Bralnard - Tobin
opacification (3.31) aa Purala arguaa that It la tha coapoaltlon of
woalth and not tha laval that datarnina tha long run patha of
conouaptlon and portfolio daclalona.

Onen <1M1>, following a auggaatlon by Snith <1976)] gonarallaaa tba
modala of Purvla and Bralnard-TobIln. Thla ganaral nodal Includaa and
of parlod woalth (X.) aa an anplanatory aarlablo (X.) to allow for

oaquanclng affacto. Thaaa ara affacta which ralata to thoaa aarlablaa
which Influonca tha conaunptlon - oavinga daclalon dlractly but «dilch
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only InfluMco portfolio bohovlour Indlroctly through tholr Influonco
on total «walth. BEnd of parlod waalth la thus trsatad as axplicltly
andoganoua. Howavar aa Andarson <1984) polnta out It la not posalbla
to Includa both Incosa and and of parlod waalth alaultanooualy In tha
conauaptlon and portfolio duMnd aquatlona aa tha raaulting syatM la
ovardstaralnad.

Backus and Purvla (1980) and Onen (1983a) hara aatlaatad a varalon of
tha aodal daacrlbad by aquations 13.91 and (3. Il for tha US houaahold
sactor and tha WK paraonal sactor raapactlraly. Onen (1983b.) has also
atta”tad to aatlaata tha ovardataralnad Intagratad aodal daocrlbad
abovS) for tha WK parsonal sactor. Tha Backus and Purvis (1980) and
Onan (1983a) studlas both support tha usa of an Intagratad aodal. In
particular thay found that dls-aggragatlon of %walth laprovad
astlaataa of consuaptlon aspandituraa. Howavar a aajor problaa
highllghtad by thaaa atudlaa and Bralnard - Tobin typa studios of
portfolio bahavlour, such aa thoaa of Backus at al (1980) and Groan
(1982) aantlonad oarllor, la that sodala basad on tha aultlvarlata
stock adjustaont fraaowork havo a larga nuabar of unconatralnad
paraaatars to astlaato. Tha raault la a substantial proportion of tha
aotlaatoa ara charactarlaad by statistical lapraclalon”. Tha sourca of
tha problaa la tha aultlcollinaarlty batwaan tha ssplanatory
vai-lablaa. Using tha Frladaon optlaal aarglnal adjustaant aodal
aaacarbataa this probloa aa tho a«* taraa havo to aatlaotad thus
Involving a largar nuabor of coafflclonta and banco graatar potantlal
for aultlcollinaarlty.

This problaa of aultlcolllnoarlty can ba addraaaad In two ways. First,
If tha aultlvarlata stock adjuatasnt aodal la to ba usad than thooa
varlablaa with coafflclanto which ara found to ba Incorractly signad
or statistically Insignificant aay ba aacludad. Tha aodal would than
raqulra ra-aatlaatlon with tho adding up constraints lapoaad. Tha aaln
objactlona to this *data alnli~f approach ara that tha undarlylng
nodal doss not prévida an officiant fraaawork for lapoolng
raatrictlona and that 'data alning* la an Inafflclont aathod for
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applying ¢ priori Inforaotlon. In rooponoo to tho oocond criticIM In
particular, Backua and Purvla (1980), Backua, Bralnard at al <1980)
and Siath and Bralnard (1976), <1982) adopt tha ap”oach of aapllicltly
Incorporating paraonal prior Inforaatlon Into tha aatlnatlon
procadura*. Tha raaulta of thaaa atudlaa howavar Mora not vary
ancouraging. Noat of tha atatlatlcal lapraclalon la raaovad but wrong
algnad paraaatora paralatad. Tha coat of thla approach la that tha
raaulting coafflclant aatlaataa ara aubjactlira.

Tha aacond approach la to chooaa a functional for* that conaarvaa
dagraaa of fraado« and providaa a aora afficlant fraaawork for
raatrictlona to ba lapoaad. Thla haa baan tha approach adoptad with
modala of conauaar daaand ayatoM, whara raatrictlona darlvad from tha
indarlylng utility thaory. In particular hoaoganalty and ay«Mtry of
pricaa, hava baan lapoaad In aatlaatlon. Thaaa raatrictlona. If
accaptad by tha data, raduca tha nuabar of paraaatara to aatlaata*.
Accaptanca of thaaa raatrictlona la tharafora particularly uaaful idian
aatlaatlng a ayataa of aaaat daaand aquatlona whara thara ara larga
nuabara of paraaatara to aatlaata and hanca tha potantlal for
aulticolllnaarlty. Hoaoganalty of Intaraat rataa lapllaa that a changa
In all Intaraat rataa that laavaa ralatira rataa unchangad doaa not
affact tha dMMnd for an aaaat. Thla raatrictlon tharafora raquiraa
th” tha coafflclanta on tha Intaraat rataa In a daaand aquation aua
to zaro. Syaaatry la a atrongar raatrictlon than hoaoganalty and
I">llaa ayaaatrilc bahaviour In raaponaa to Intaraat rataa. Thua, for
axaapla, tha raaponaa to a changa In tha Intaraat rata on bank tlaa
dapoaita for tha daaand for building aoclaty dapoalta will ba tha aaaa
aa tha raaponaa to a changa In tha rata of Intaraat on building
aoclaty dapoalta for tho doaand for bank tlaa dapoalta.

Oma axaaplo of a flazlbla functional fora la tha llnaar axpandltura
ayataa <LBS), appllad by Salto <1977) to US houaahold aactor flow of
funda. Anothar azaapla la tha Alaoat Idaal Daaand Syataa (AIDS)
davalopad by Daaton and Nuollbauar (1980b), «dio auggaat that It
poaaaaaaa ntatlatlcal propartlaa auparlor to tha LBS. Dasand ayatoaa.
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euch M LSS Mid AIDS, hav* tha advantaga that thay ara conalatant with
utility aaxlalaatlon. Thla la not trua of nodala basad on tha Iralnard
- Tobin approach.

Tha AIDS aaaat daaand aquation la darlvad not through tha nora uaual
approach of naxinlalng utility aubjact to aocaa budgat constraint but
fron tha aqulvalant dual approach of nininlalng coat to achlaaa a
glvan lavsl of utility. This has a nuabar of advantagaa Including that
tha problM la nora aathanatlcally tractabla and that It can ba atatad
without raoort to tha undarlylng utility function. Tha raaulting AIDS
assat danand aquation la apaclflad as follows:

I T»j los P< & Pi los 1318l
i

whara w« ¢ shara of asaat 1 In tha portfolio
W> total aun to ba allocatad
* prica of aaaat |j
P « prica Indax, daflnad as:

logP-a. ZOilosPi *11 Tij log Pi log p, 13.161
n 1 13

Tha following raatrictlons darlaad fro* utility naxlnlaatlon apply to
tha paraastara of tha AIDS ayataa :

lal Xo, m1 J6. m0 I Tti 0
1 1 1

lcl T - Ti
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Th* Mt of condition« («1 r«pr««nt th« adding up constraint.
Condition Ibl sbowa that dMwnds ara hoaoganaoua of dagraa xaro In
prie« and total axpandltura. Condition tel lapllaa ajraMtrjr of prica
<Pj) coafflclant« .

If P 1« approslaatad by naking It proportional to sona knon pries
Indas P* than tha AIDS aatlaatlng aquation Is as In 13.151 (l.a. no
naad to substltuta for log P> This procadura la particularly
satisfactory «dtara prie« ara co-lln«ar (a.g. Intaraat rat«).

Taylor and Clananta <1953) apply a nodal vary slinllar to tha AIDS to
Australian data for four financial «sat«. By lapoalng sultabla
rastrictlons thay found tha Intarast rata coafflclants twa astlaatad
praclsaly.

Tha najor limitation of tha AIDS nodal as fornulatad by Daaton and
Nuallbauar and praaantad In aquation 13. 151 la that It «saunac
Inatantanaous adjustnant to any naw long run aqulllbrlun position. Aa
dlacusaad aarllari tha praaanca of adjuatnant coats naka It unllikaly
that acononlc agants will adjust to daslrad long run positions In
«vary tins parlod. Haala (1955), <1956) prasanta an AIDS nodal
Incorporating dynanlcs within tha franawork of utility naxlinlsatlon.
Tha dynanics ara thosa of nyople optlnisatlon, that Is, «bara «canonie
«gants do not taka account of thalr bahavlour today on thalr utility
tomorrow. This arguas Waal«, can ba Intarpratad as habit fomatlon In
tha utility function undarlylng tha nodal. Tha dynanle AIDS propoaad <
by Waal« la raprasantad by:

Wi» m«t & Wb/ Wk, J Stj w’_, Pi« “ IGS Pi«-t 1)
J

¢ Bt log <W,/P,) *2 Til log Pi [3.171

J
Mhara Wj«_, > Uaggad «sat holding

Pi«_, = laggad pries of j*» aasat
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Thu* it cm b* *Mn that th* eeeet *h*r* w,« In aquation (3.171 i*
dapandant on both ita otai laggad aaaat ahara and tha laggad ahara* of
othar aaaata in tha portfolio. Thu* th* intardapandancy in adjuataant
atraaaad in th* aultivariat* atock adjuatnmt aodal i* alao a faatur*
of thia dynaaic AIDS aodal.

For abort tara aaaat* uhar* pric* i* darivad aa a thra* aonth diacount
factor, tha aacond tara of aquation t3.17] ia aiaplyi

[3. 14]

a* tha aaaat ia not aubjact to ravaluationa. Th* adding up conatrainti

1 83 “0

ia iapoaad in aatiaation.

Waal* (19A6) appliad th* dynaaic AIDS aodal, juat daacribad, to WK
paraonal aactor abort tara aaaat holding*. By lapoalng hoaoganaity and
ayMotry raatrictiona wall dataralnad paraaatar aatlaata* war*
obtalnad. Howavar Andaraon and Blundall (19S2, 1963, 1984) invaatigata
varloua dynaaic apaclflcation* of AIDS for di*-aggr*gat*d conauaara
aapandltur* and conclud* that popular dynaaic fora* auch aa habit
foraatlon tand to b* rajactad by tha data, whan taatad agalnat aor*
ganaral apaciflcatiooa.

Th* application of aynaatry and othar raatrictlona 1* widaapraad in
th* conauaar daaand litaratur* and incraaaingly ao in aaplrlcal
atudlaa of portfolio bahaviour. Nhllat th* attraction* of auch
raatriction* ar* claar from th* aarllar diacuaalon acaa thaoratical
atudia* of th* ayaaatry raatriction hav* auggaatad caution about thair
ua*. Dlawart (1977) ahows that in ganaral, aggragata damnd functlona
naad not aatlafy any raatrictlona (othar than thoa* of adding up) if
th* nuabar of conauMr* i* graatar thm tb* nuabar of good*. In



portfolio «tudi*« Dalai (1903) haa ahotn that atartlng froa a aora
gaiMral utility function than tha quadratic utility function, tha
affacta of changas In axpsctad ratas of raturn can ba dacoaposad Into
Idantlflabla substitution and waalth affacta. In a fraaawork «diara
substitution offsets aro daflnad as tha raault of changing a paraaatar
whan axpactad utility la hold constant by adjusting Initial «walth,
tha substitution offsets ara syMMtric for changas In sxpsctsd roturns
for risky assats. Howovor, tdiara thars ara both rlaky and aacurs
asaato In tha danand syoton than cross substitution offsets aro not In
ganoral aysMtric. Bolay <193) arguss that a syston of financial
asaat donando with a syanotrilc cosfflclont cosfflclont aatrls lapllos
that Invsstora oxhlblt constant naan-varlanca risk avaralon. Thus
syMotry Is not a ganoral li*llcatlon of utility naxInlsatlon but la
ralatad to tho forn of tha Individual utility functions. Furthsr, In
ai”rlcal studios of both assst donando and dls-aggrogatsd conaunptlon
donando, tho sysnotry rostrictlon haa tandad to bo rsjsctsd by ths
data. For sxaaplo, Daaton b Muallbauar (1980b) found synnatry rajactad
In tholr application of tha non-dynanic AIDS nodal to WK conaunptlon
donando. Also, Bolay (1983) tostad tho syMOtry rootrictlon In ths
contaxt of a dla-aggrogatsd oyaton of donando for US Trsasury
socurltlss, and found It to bs rsjactod at low slgnlflcanca Isvolo.
Howavor, Andarson and Blundsll (1983) argua that tha syMOtry
rostrictlon Is bsing rajoctsd la such applications bscausa of dynanic
nja-apsclflcatlon and thay argus for nora gansral dynanic
opacification of donand systons, which can than bo tostad dom to
ylold ths nost approprlats spsclficatlon, bsforo tooting whathsr
rastrictlona such aa aynnotry hold. Following ths loason of Andaroon
and Blundall, Hood (1987) davslopsd a gonaral dynanic syaton (dorlvod
fron nininlalng tha coot function dascrlbad by (3.81) of Porsonal
Sactor liquid aocaat danand aquations and found tho rsstrictlona of
eynnntry and honogsnalty to hold. Barr and Cuthbsrtoon (1988), (1989)
adopt ths AIDS nodal for nodslling Psrsonal Sactor liquid assst
donando. Thay also Introduca a gsnsral form of dynanics which thay
roparanotlaa as an srror fssd”k syotan of aquations. Thsy also adopt
tho Orangsr-Bnglo two stop approach to astlnatlon (discussad furthor
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In chapter 6, aactlon 4> wharabp the djmaalc aquatlona are nodallad
with tha long run paraaatara hold conatant. Thla allowa than to Inpoaa
ajmaatrjr on tha long run and dynanlc paraaatara and thap find tha
raatrictlona to hold In both caaaa.

3.8 Cholea of aodal apaclflcatloa for thla and ceaclaalon

In tha aurvap of tha literatura dlacuaaad In thla chapter two broad
approachaa to tha aodallling of conauaptlon and portfolio bahaviour of
houaaholda have baan Idantiflad. Tha flrat adopta tha aliplifylng
aaauaptlon of aaparabllity of prafarancaa and tharafora allowa tha
modalllng of conauaptlon aaparataly froa aaaat daaande. Tha aacond la
tha Intagratad approach which allowa for alaultanaoua
Intarralatlonahlpa batwaan raal and financial daclalona. In tha
dlacuaalon of tha aaparabla conauaptlMi function approach It waa
arguad that recant anplrical work haa Incraaelngly rac<”laad tha rola
of wealth and tha dataralnanta of portfolio daclalona on conauaption
bahavlour. However thla approach atlll falla ahiwt of allowing for tha
Intardapandant naturo of portfolio and aspandltura daclalona. It la
tha Integrated approach which foraa tha beala of thla raaaarch. Two
maln apaclficatlone of functional fora warn Idantlflad for aodalling a
ayatea of daaanda aquatlona. Thaaa are tha 'aclactlc* Bralnard - Tobin
~ypa aodal which la only looaaly baaed on an underlying utility
function and a dynaalc varalon of tha Alaoat ldeal Desand Syataa
<AIDS> which la explicitly derived froa a utility function. Both thaaa
fraaawrka ara general aqulllbrlua fraaeworka. It wea ahoiat that a
aajor drawback of adopting tha general aqulllbrlua approach to
aodalllng ayataaa of daaand aquatlona la tha great potMtlal for
aulticollinaarlty raaulting froa tha nuabar of free coafflclanta to
aatlaata. However recant work on aodalling ayataaa of aaaat daaanda
haa ahonn that lapoalng raatrictlona auch aa hoanganalty and ayaaatry
can yield aora plaualbla and algnlflcant paraaatara. Thwafora
following tha work of Andaras and Blundall, for auch raatrictlona to
be accepted by the data a aora general dynaalc ayataa of aquatlena
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HMda to spoclflod. This will Im th« opprooch adoptod In thla
raaaarch. It wea alao arguad In thla chaptar that tha AIDS aodal
providad a nora appropriata fraaawork to facilitata tha Inpoaltlon of
hoaoganalty and apnaatry raatrictlona. Howavar ona faatura of tha AIDS
nodal la that tha dapandant varlablaa ara aharaa. Ihla poaaa cartaln
problaaa whan aodalllng conauaptlon and aaaat dananda In an Intagratad
fraaawork. In auch a nodal tha danonlnator of tha aharaa la tha aua of
tha dapandant varlablaa, that la, conauaptlon plua waalth. Tha uaa of
auch a danonlnator nakaa tha raaulting aharaa difficult to Intarprat.
Alao atta™>ta by thla author to aatlnata a ayatan of conauaptlon and
aaaat aharaa with thla danonlnator raaultad In poor fitting aquatlona.
Tharafora In thla raaaarch conaunptlon and aaaat dananda ara apaclflad
In lavala tharaby ruling out tha AIDS nodal. Thus a franawork baaad on
tha aclactlc Bralnard-Tobln approach will ba adoptad and tha actual
apaclflcatlon adoptad and tha aaarch procadura uaad to obtain a
paralnonioua ayatan of aquatlona la dlacuaaad In datali In chaptar 6.

Motan

1 Thia la part of a largar nodal of Paraonal Sactor bahaviour a
varalon of «hlch haa baan Incorporatad Into tha naln Bank of Bngland
nacroacononic aodal. Tha lataat varalon of tha Bank of England nodal
Nla praaantad In Pattaraon at al (19S7).

2. Incoaa la agaln adjuatad for Inflatlon loaaaa on nat llquld aaaata.

3. Racant work by N J Dicka (1988) updataa tha work of Davla and In
particular flnda a rola for Intaraat rataa In asplalning both conaunar
durabla and conaunar non-durabla axpandltura. Dicka alao uaaa
racuralvo laaat aquaraa on tha nodal to axanlna tha atabllity of tha
paranatara ovar tina and flnda that Intaraat rataa affacta hava bocona
nora Inportant alnca graatar conpatltlon woa Introducad Into tha
flnanclal narkata aa a raau™t of darogulatlon In tha aarly 1980*a.
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4. In Bodnlt of portfolio bohaviour, llobllltIM aro gonorolly trontod
M nogatlvo aaaata.

5. Olvan tha ganaral aqulllbrlua fraaaimrk, following fro* Walraa law,
for n aarkata, only n-1 ara aatlaatad. Tha aatlaatlon raaulta ara
Invariant of tha aquation droppad - aaa Andaraon and Blundall (1982).

6. Thla la aqulvalant to ualng tha aubatltutlon:

AV Aic-,)

7. For axaapla : Onaen <1983a) - of 208 aatlaatad coafflclanta, 43 wara
algnlflcant at tha 59 laval and 58 at 109

Backua-Purvla (1980) - of 162 aatlaatad coafflclanta,
55 wara algnlflcant at tha 59 laval.

8. Claaalcal Wxad Batlaatlon waa uaad uhlch coablnaa aubjactlva
ballafa about tha paraaatara togathar with Inforaatlon In tha data.
Prior valuaa hava to ba provldad for tha naana of all paraaatara In
tha nodal, togathar with thalr prior varlancaa and covarlancaa. Tha
lattar In particular ara difficult to dataralna and thay "..put a
graat atraln on our Intuition" (Salth and Bralnard, 1976).

9. Tha ayMatry raatrictlon, alao knoamn aa tha alutaky condition, la a
powarful raatrictlon darlvad froa utility thaory (though not a
nacaaaary condition for utility naxlalaatlon bahavlour). Tha condition
lapllaa that ona half of tha non-diagonal alananta of tha natrlx of
Intaraat rata coafflclanta hava Idantlcal coaponanta. Thla allalnataa
(«" - k)/2 Indapandant varlablaa froa aatlnatlon - whara x- nuabar of
Intaraat rataa m nuabar of aquatlona In ayataa).

39-



10. StoM (1994) has shown that all dSMnd aodals «ditch ara llnaar in
prilcaa and conalatant with utllit]r maalalaatlon Mint ba darlvad froa
tha Stona - Oaary function undorplnning tha Linaar Bxpandltura Sjrata»

11 Condltlona (M and (cl ara not aaauMd but can ba convanlantly
taatad for.

12. To saa how thla la darlvad than, starting with tha AIDS static
ahara aquation (3. 19) thla can ba turnad Into an aaaat dsMnd aquation
by Bultlplylng through by Hc« i
b,w» « «W, ¢ W, 9. log<H*/P,> T., log Pj* (3. 194
J
Aasuning ayoplc (habit paralstanca) optlalsatlon than dynaalc
adjuatnant la Incorporatad by adding a laggad aaaat tarn to (3.19al.
Tha laggad asaat holding la glvan by H,_,w.«_,. Now this laggad aaaat
holding haa prilca p,« , and If aubjact to prilca ravaluatlon ovar t tha
laggad aasst holding will bo ravaluad to pi«/pi«_,
Tharafora Incorporating lags Into (3.19al:
WWt« m OtN, ¢ N*_, J®» Wj«_,. pj«/pic-, ¢
i
We. log(U,/P«> ¢ t., log p. (3.19W
j
Dividing (3.190l by H« to obtain a shars aquation again wa obtalni

Wb “ Ot ¢ JBij Wj«_,.pj«/pj*-, ¢
j
9. log(W,/P<> + Xt.j 10« Pi* 13.19cl
J

Now Pj«/Pj«-, can ba appronilnatod by (log pj* - log pj,_, ¢!) ad
Bubatltuting thla In (3.19¢) ylslda aquation (3.171 In tha naln last.
Nota that for short tarn assats not aubjact to ravaluatlon than tha
dynamic varolon of AIDS la glvan by :
w,« ma» ¢ jBtj Wjc ,. ¢ 9i log(M»/P») ¢ log pj« (3.17a)
J J
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4  Data

4.1 Introduetlo*

Thaorlaa of aaaat accuaulation ami axpmdlItura bahavilour, outllnad In
chaptar two, ara dlacusaad in taraa of individuala or houaaholda.
Hodavar publiahad data «dticli ralataa aolaly to houaaiMida la not
alwaya avallabla. Tha firat part of thia chaptar tharafora asaalnaa
tha problaaa Involvad in conatructing a data aat for aatlaatlon of tha
propoaad aodal, uhlch approachaa aa far aa la practicabla tha ldaal
data aat for tha taak. A ralatad toplc uhich la tha acopa of tha aodal
in taraa of tha portfolio daclalona axplalnad or axcludad froa tha
aodal la alao conaldarad. Plnalljr tha affacta of Inflation on aaaat
accuaulation daclalona and tha lapllicatlona of thla for tha data aat
la dlacuaaad.

4.2 Paraooal aactor data and Ita ralatloaahlp to houaaiMida

Noat of tha raaaarch Into tha b~vlour of houaaholda haa uaad data
ralating to tha Poraonal Sactor. A uaaful atartlng point In tha aaarch
for an ldaal data aat to Mdal houaahold bahavlour la tharafora to
axaalna tha coapoaltlon of tha Paraonal Sactor aa daflnad bjr tha
Cantral Statlatlcal Offlca <C S 0.>

Tha Paraonal Sactor lo aada i of aalnly houaaholda and Individuala
llving In hoatala and othar Inatltutlona. Howavar It alao Includaa
unlincorporatad bualnaaaaa <ag. faraa and tha bualnaaaaa of tha
Profaaaiona), privata non-proflt aaklng bodlaa aarving paraona, NPBSP,
(ag. charltlaa, Uilvaraltlaa and Trada Unlona), tha funda of Ilfa
aaauranca and auparannuatlon achaaaa < ASS> and privato truata. Work
br tha CS.0. (aaa Jonaa, 1961) allowa an axaslnatlon of tha ralatlva
laportanco of thaaa aub-aactora In tha varloua tranaactlooa raportad



for tho PoraoMIl Soctor. Tabla 1 balow, aboM Incoaa and aipandltura
In 1980 for tha diffarant aub-aactora aaklng up tha paraonal aactor.

Dlapoaabla Inco Expanditura
Houaaholda 147,863 137, 136
Unincorp. Bua. 16,394 15,675
NPBSP 8,715 5, 432
LASS 23,535 12, 422
Ittt; Thi calwM 111 Mt idd U tte ««linlHt Mctor iltai (w IM Ikivm «l Iht rt-

pttMMI MCIOF KCaart,

Sourca: Jonaa (1961)

Tha daflnltlon of tha Houaahold aactor uaad bjr Jonaa includa#
Individuala living in hoatala and othar Inatitutlona and privata
truata aa wall aa houaaholda. Tha najor dlffaranca batwaan tha incona
of tha Houaahold aactor and tha Paraonal aactor ariana fron tha
traatnant of tha LASS aub-aactor. In tba Paraonal aactor, «hlch
Includaa LASS, payaanta to and fron houaaholda by tha LASS ara
"nattad out*. Thun to arriva at a daflnition of Houaahold aactor
incoaa, aaployara contributlona to LASS and tha Invaatnant Incoaa of
tha achanaa ara axcludad, panalona and othar banafita ara addad and
aaployaaa contributlona ara traatad an a daduction. A aacond
adjuatnant nada la tha daduction fron unincorporatad buainoaa Incoaa,
of aatlaataa for atock appraciatlon, capital conaunption and Intaraat
paynanta. Thin ylalda a notional houaahold incoan figura rapraaanting
tha «lithdrawala of aonay froa tha bualnaaa for paraonal ua Tha
following tabla ahowa tha ratto of Houaahold aactor dlapoaabla Incoaa
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(HDD to PorooMI aoctor dlapoMblo Incoa* (PDI) for th* porlod 1975
to 1987.

UbILI

m m \m k7i tm im ini in2iw im im im in?
Mut
( ni )L N$ N7 N.( n.i 1 N.) «L1 N7 tU N.I M.i N,I

Sourc* : Blu* book 1989

Th* flgur** In T*bl* 2 *how th* ratio of Housahold dlapoaabl* incoa*
to P*r*on*| dI*po**bl* Incoa* to b* atabl* ov*r th* I**t half of th*
1970 * and aarljr 1980'* and than to rla* froa th* aid 1980'a. Thil* 1*
aainly du* to th* larga Incraaa** in panalon* and |1f* aaauranc*
banaflt* paid nat of aaployaa* contribution* tdilch war* not aatchad by
aployara contribution* and invaataant Incoaa of th* achaaa*.

Idaally data ralating to houaahold axpanditur* and financial daclalona
ahould b* uaad in aatlaating a aodal of houaahold bahaviour.
Unfortunataly thar* la no long run of auch data on a quartarly baaia
and tharafor* Paraonal Sactor data la uaad. Thl* 1* claarly a problan
a* th* ralationahip batwaan paraonal aactor and houaahold aactor data
varia* ovar th* parlod of intaraat for thi* raaaarch a* i* avidwicad
by th* figura* for incoa* *ho%m in tabla 2. Howavar thla problaa i* '
Bltlgatad to son* astant by th* conatructlon of th* aodal. Th*
propoaad aodal 1* of conauaptlon axpanditur* and nat financial and
phyaical aaaat daaand*. It 1* an allocation aodal with aaaantlally
incoa* balng th* Itaa baing allocatad in th* dynaaie aodal (aaa
chaptar 6). Incoaa in th* aodal 1* conatructad a* th* aua of th*
tranaactlon* in phyaical and financial aaaat* laa* th* tranaactiona in
financial llabllitlaa plu* conauaptlon axpanditur*. By allainating
whar* ldantiflabl* thoa* Itaaa which *r* non-houaahold, than th*
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IncoM varlabl* In th* »odnl will b* cloMr to tho houa”old

conotructlon of IncoM.

Tho C.S.0. publlohod MtIMtM of Porsonal and HouMhold dlopooablo
IncoM or# obtalnod by MtIMtlon of e nuabor of coaponanto auch aa
IncoM from a”>loyaant, rant, dlvldanda and nat Intaraat. Tha
altamatlva aathod of obtaining a aaaaura of IncoM, Juat outlinad.
to work backwarda froa financial and capital account tranaactlona.

Thua for 1987

T«bla 3 - incoaa, capital and financial tranaactlona
of tha Paraonal Sactor (In £bn>

Idantiflad financial tranaactlona
(nat Incraaaa In financial aaaata
laaa nat Incraaaa In borrowing)

'f Unidantlflad tranaactlona

* ldantlflad capital tranaactlona
(Incraaaa In flsad aaaata and atocka

plua nat capital tranafara)

Saving

4 Conaunara axpandltura

DISPOSABLE INCOie

Sourca : Econonlc Tranda, 1989

19.0

-21.6

21.1

298.4

272.8

la



In thnory, dlrnctly meeeurnd incoa* ahould *qu*l th* daflnitlon of
incoa* obt*In*d froa th* flIn*nct*l *nd c*plt*l *ccount*. In pr*ctlc*
how*v*r th*** two construction* of Incoa* produc* dIff*r*nt r**ult*
*nd th* dIff*r*nc* b*tw**n th*a 1* r*concll*d by th* It*a of
unldmtlflod tr*n**ctlon* (ofton c*ll*d th* b*I*ncIn( It*a). Th*
unld*ntlfi*d tr*n*«ctlon* It*a 1* Includsd In th* fiIn*ncl*I
transaction* account but a*y raprasant alaaasauraaant In any or *11 of
th* financial, capital and Incoa* account*. Racant work by th* C S. 0.
<r*port*d In Econoalc Trands 1989) tdilch attaapt* to baiane* than*
thra* account* (1*. account for tha unldantiflad transsctlons) for
1985/6/7 suggaata alaasaauraaant In both th* Incoas and financial
accounts. Brlafly th* balancing tachnlqu* usad by tha C.S.O. Involva*
th* application of a conatralnad Isast squarss aathod which alnlalsa*
th* twightad 9B of squara* of th* diffaranca* batwasn publishad and
balancad valGias. Tha tachnlqua usas inforaatlon on th* rallabllltlas
of th* publishad figuras, providad by th* cospllars of thos* figura*.
Thas* raliablllty aasasaaants and hanc* th* final balancad figuras ara
tharafora subjactlv*. Howavar th* rasulting balancad figura* for th*
pergonal aactor appaar plauslbla. Tha aaln changa* to tha 1987 figuras
ara shown In th* first coluan of tabla four (la. dlffarancas «
diffaranca batwaan original and balancad) togathar tilth th* final
balancad figuras :

TrtlJL
Dlffarancss Balancad
Total financial transactions - 16.2 -1.2
Unldsntlflad transactions 21.7 0
Capital transactions 0 21.1
Saving 5.9 19.9
Consuaptlon - 0.2 258.6
Dlsposabl* Incoa* 9.7 278.9

Sourc* i Bconoalc Trands, Pabruary 1989
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Th*r«for«, tearing In Bind tha aubjactlva natura of thaaa adjuataanta,
It aay te Judgad that tha publlahad figura for Incoaa appaara to ba
undarstatad (raflacting tha black aconoap) and financial tranaactlona
ara ovaratatad. Tha aaln adjuataant to financial tranaactlona la in
tha Itaa tranaactlona In WK and ovaraaaa coapanp aacuritlaa and unit
truata <£11.lbn adjuataant to tha original figura of £9.5bn>, with
aaallar adjuataanta to othar doaaatlc tranaactlona - tdtich Includaa
itaaa llka trada cradlt - (£4. Cor> and bank landing (£1. Ibn). Thla
raflacta tha unrallabllity of paraonal aactor aacuritlaa tranaactlona
data (calculatad aa a raaldual aftar allocation of tranaactlona In
thla itaa to othar aactora). Thaaa raaulta tharafora ralnforca tha
vlaw that paraonal aactor Incoaa data la unrallabla and hanca aupport
tha conatructlon of an Incona varlabla fro* financial and capital
account tranaactlona. Thla aupport though la dlalnlahad to tha astant
of tha unrallabllity of aona financial tranaactlona data and thla haa
lirlicatlona for tha aaaata aodallad, dlacuaaad In tha naxt aactlon.

4. 3 Catagorlaa of financial aaaata

Houaaholda tranaact In a wida ranga of financial Inatruaanta. Tha CO
financial tranaactlona account for tha Paraonal Sactor ldantiflaa 29

financial Inatruaanta and nany of thaaa ara aggragata Inatruaanta. In
ordar to kaap tha aodalling of tranaactlona In financial Inatruaanta

to nanagaabla proportlona furthar aggragatlon la raqulrad.

Tha naln factor datarnining tha aggragatlon wea tha dagraa of
aubatltutability. Wtara inatrunmta can ba conaldarad cloaa
aubatltutaa, thay can raaaonably te coablnad Into an aggragata
Inatruaant. Inatruaanta can te conaldarad aa autetltutaa «diara thay
hava alailar charactarlatica. Olvan tha laportanca of adjuataant coata
aa a raaaon for Intagratad bahavlour (dlacuaaad In chaptar 2) than
claarly an laportant charactarlatic that dlatingulahaa tetwaan
diffarant financial Inatrunanta la tha dagraa of liquidity. Cloaaly
ralatad to tha liquidity of a financial Inatrunaat la tha coata of
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edjiwtaant. Th«M adjuatMiit coats Includa InforMtlon gatharlng coats
(so tha aora coaplas an inatruasnt, ag. aqultiaa and bonds, tha highar
this coat) and both pacunlary and non-pacunlary transactions coats.
Tha Ilfs cycla hypothaala outlinad In chaptar two atataa that
houaaholds daalra to Maintain a dlffarant tins proflls for
aspandlturas froa that foUowad by Incoas. Financial Instruawtts (and
physical assats) can ba assn as acting as buffar stocks facilitating
this daslra. Thara ara two alaaanta to this buffar stock rola of asaat
accuaulatlon. Firstly tha daalra to aalntaln tha daalrad consuaptlon
pattam ovar tha dlffarant atagaa of tha Ufa cycla. This Involvaa
long tara daclslon asking and tanda to glvaa rlaa to transactions In
aaaats charactsrisad by rslatlvaly high adjustaant coats such as
housing and panslona. Sacondly short tara variability In Incoas flows
la facllitatad by transactions In aasats Involving ralatlvaly low
adjuataant costa such as bank or building aoclaty dapoalta. It la this
sacond rola vlawlng tha rola of aonay or aora ganarally liquid aaaata
as a buffar stock which la to ba found In racant lltaratura (aaa
Laldlar (1983), Goodhart (1982) and Currla and Kanally (1988) ).

Tharafora a conaldaratlon of costa of adjustaanta loads to a
distinction batwaan liquid asaata and Illiquid aasata. Tha catagory of
liquid asaata can ba furthar aaparatad, by rafaranca again to tha
charactorlatlc of aoooclatad adjuataant coats, Into aonay and Its
cloaa aubatltutaa llka sight dapoalta on tha ona hand and tha root of
liquid aaoats on tha othar. Furthar aaparatlon of tha othor liquid
asaata catogory Into bank tlaa dapoalta, building soclaty dapoalta
and national savings Inatruaanta la aada loas on tha basis of
adjuataant coats but on tha grounds of tha graatar acopa providad for
alaulatlon asparlaanto with tha aodal. Tha only Illiquid financial
aaaat catagory aodallad In this raaoarch la public aactor dabt. (Hhar
Illiguid financial aasata hald by tha Paraonal Sactor ara sscludad for
raaaons discuaaad latar In thla aactlon. Tabla 5 claaalflas tha cholea
of aggragata Inatruaants that aaargad and thla la followad by a aora
dstallad discussion of tha various catagorlaat
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AMc«t catagory 1 <IKS> la coaprlaad of InatruMiita with vary low
adjuataant coata, hold aalnly for tranaactlon purpoaaa. Tho aajorlty
of tha co™xMianta of thla aaaat had until racantly no aaaoclatad
axpliclt Intaraat rata. Bank alght dapoalta carrlad a notional rata of
Intaroat which could ba offaat agalnat bank chargaa ovor acaa of tha
parlod of Invaatlgatlon. Grico at al (IBBI) notad howavar that auch of
thla Intaraat la dlaalpatad and thua tha notional Intaroat rata la
Ignorad. Thara la an oxpliclt Intaraat rata on ovarnight (wholoaalo)
alght dapoalta and on National Savinga (NS) Ordinary Accounta.
Howavar, for tho foraar, no data on tha alia of ouch dapoalto oxlata
for tha Paraonal Sactor although It la thought that tha alia will bo
low coaparad to tha total for thla aggragata. For tha lattar, tha
Intaroat rata hao alwoyo boon low (aay, coaparad to Intaraat rataa In
aaaat catagory 2) and tha proportion of thlo coaponant to tha total
aggrogato la low. Intaroat baarlng chaqualng accounta atartod to
appaar In 1983 and hava gromn algnificantly aa a proportion of alght
dapoalta olnca that tlna. Thla claarly naoda to ba allowad for In
nodalllng. Oma approach (aao Barr and Cuthbartaon, (1989) > la to uoa
a tIM trond, atartlng In 1983, to capturo tha "looming* procaaa aa
aganto In tha Paroonal Sactor adjuat to tho Innovation. Howovor It la
aaauaad that tharo la no aipliclt Intaraat rata for thla catagory.

Aaaat catagorlaa 2 (BTD) and 3 (BSD) aro Intoraot baarlng dapoolta.
Soaa atarllng tIM dapoalta aro of a longar torn than tha avaraga tarn
for thla catogory but aa with al~t dapoalta no data ahowing tha
braakdown by tarn oxlata for tha Paraonal Sactor. Daaplta tha aimiar
charactarlatica for thaaa two aaaata thay ara Ineludad aaparataly In
tha nodal to Invaatlgato tha conpatltlon batwaan tha two laoulng
Inatltutlona ovar tha parlod covarad by tha raocaarch. Tha roapactlva
Intaraat rataa ara tha 7 day Claarlng Bank dapoalt rata (adjuatad for
tax at tha atandard rata - oaa balow) for BID and tha rata on building
ooclaty ordinary aharoa for BED. With ragard to tha rata on building
aoclaty ordinary aharao and dapoalta roportad by tha Building
Sociallaa Aaaoclatlon, thla ,baolc rata haa bacoM Incroaalngly laoca
rapraaantatlva of Intaraot paid on typical building aocloty aharao
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eInc« prnalua aecoimta war« Introducatf In 1960. Thua froa 1980 an
evaraga rata paid on building aoclaty abaraa la uaad <prlor to 1980
thara la llttla dlffaranca batwaan tha baalc and avaraga rata).

Aaaat catagory 4 <NATSAV> conalata of varloua National Savingc
Inatruaanta with dlffarant charactarlatlea. Por axaapla tha National
Saving« Invaataant account haa a ahortar avaraga tara than National
Saving« cartlflcataa whara tha cartlflcataa hava to ba hald for at
laaat 3 yaara to gain tha full banaflta. Tha raaaon why than
Inatruaanta ara Includad togathar la that thay ara laauad by tha eme
Inatltutlon which la affactlvaly undar tha Inatructlona of HN
Traaaury. Whan thara la a graatar raqulranant for Oovarnaant funding
through tha nadlun of National Saving« than oftan tha tama and
condition« on tha dlffarant National Saving« Inatruaanta ara adjuatad
at tha aaM tlna. Tha raturn on NATSAV la a tmightad avaraga of tha
raturna on tha two aaln coaponanta, that la, tha rata of Intaraat on
National Saving« Invaataant account (adjuatad for tax) and tha rata of
Intaraat on tha pravalling National Saving« flxad Intaraat
cartlflcata. Tha walghta uaad ara and of parlod atocka of tha
coaponant eeeeta.

Aaaat 5 (PSD) ara Govarnaant aacurltlaa with a tara to aaturlty of
graatar than ona yaar. Tha capital uncertain charactarlatic of
govarnaant aacurltlaa lapllaa that axpactatlona of capital galn/loaa
will play a rola In daaand. In ordar to alapllfy tha aodalling of
axpactatlona tha aaauaptlon la aada that Invaatora hava a ona parl(®
(la on« quartar In thla raaaarch) holding parlod and tharafora only
on« parlod ahaad axpactatlona of capital gain naad to ba conaldarad.
At tIM t-1, actual ona parlod ahaad capital gain, COx, la given by i

(N« m (P« ~ P«-i>fP«-i 4.n
Thara la a problan with nodalllng axpactatlona of thaaa capital gaina

In that tha varlabla daflnad by (4.11 wlll ba charactarlaad by high
fraquancy du« to quartarly novaMnta In tha prie« of govamnant
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mecurltiM. It cut b* «rgiMd <m« Curric and Kmally, (IMB> > that
tha daclalon to aova Into thla hI”~ adjuataant coat aaaat will
ganaralljr ba for a long parlod. Thua aganta «dU look bayond tha high
fraquancy to tha undarlying rata of raturn. Thua axpactad capital
galna ara aodallad ualng a four quartar aoving avaraga to aaooth out
tha high fraquancy :

E, ,CO, »!/¢ E*_(CO, ¢ CO, , ¢ CO, a ¢ CO,.,> (4.21

Tha McCallua (1976) tachnlqua la uaad to nodal axpactad capital galna
aa daflnad by (4.21 and tha raaulta of thla ara praaantad In Appandix
4. A 1 Tha ftill raturn on govarnaant aacurltlaa la than glvan by tha
running ylald (takan aa tha radaaptlon ylald on aadlun tarn govarnnant
aacurltlaa) plua axpactad capital gain.

Turning now to tha quaatlon of Intaraat rataoi aona of thoaa uaad In
tha nodal ara poat tax <ag. building aoclaty dapoalt rata) uhllat aona
ara pra tax (ag. bank tina dapoalt rata ovar tha aatlnatlon parlod)
tilth tax paid at tha and of tha tax yaar by taxpayara. To ovarcona tha
problana poaad by thaaa diffarant tax affacta tha Intaraat rataa ara
atandardlaad by aaauning that all Intaraat la taxad at tha atandard
rata. Thus Intaraat rataa quotad pra tax ara adjuatad for tax at tha
atandard rata. It la furthar asaunad that capital galna ara untaxad
which la probably a raaaonabla aaaunptlon glvan tha high tax thraahold
for capital galna tax and that capital galna ara tax axanpt on
govarnaant bonda hald for longar than 12 nontha.

Thara la alao a potantlal aatlnatlon problan raaulting fron poaalbla
andoganalty of Intaraat rata taras. Tha paraonal aactor ara principia
holdara of building aoclaty dapoalta and national savings and najor
holdara of bank dapoalta. It la claarly bayond tha scops of thla
rasaarch to davalop aodala of bank and building aoclaty babavlour to
nodal tha supply sida. Oma poaalbla solution la to uaa an Inatruaantal
varlablaa tachnlqua such as bhraa stags laaat squaras whan satlnating
tha nodal. Howavar It la thouf~t that tha problan of andoganalty la
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not llkaly to bo Mvoro e« th* IntorMt rot* dot* !e quortorljr
evoragod Mh«r«M tho portfolio data la and of quartar. Thua Intaraat
rataa can ba aaan aa largaly pra-datamlnad In tha nodal.

i. 4 Uabilltlaa

Thara ara two llabllltiaa in tba nodal and tha conatructlon of thaaa
and thalr corraaponding own rataa of intaraat ara;

Loana for houaa purchaaa (LHP) BSA Mortgaga rata <RUHP>
Banka
Public Sactor
Othar Financial Inatitutiona

Conaunar Cradit (CONCR Bank baaa rata plus 12«
Starling Bank landing (othar (ROONCK)
than for houaa purchaaa)

Hira Purchaaa and othar
Inatalnant Dabt

RHP la adjuatad for tha atandard rata of Incona tax to raflact tha
actual rata paid by houaaholda. It naada to ba notad though that aa
tax rallaf la calculatad ualng tha aarginal tax rata than tha tax
adjuatad rata doaa not raflact tha actual Intaraat chargaa for thoaa
borrowara paying nora than tha atandard rata. Howavar it will raflaot
tha Intaraat chargaa for tha najority of borrowara Alao, tax rallaf la
only allotMd up to aona naxlnun aat by tha Oovarnnant (praaantly
£30,000) and tha rapid growth of houaa pricaa in tha IBBO'a haa puahad
up tha avaraga prilca and hanca tha avaraga naw nortgaga adranca aboaa
tha Unit for tax raliaf (ainca 1987). Thia la not a aarloua problan
at praaant aa tha avaraga nortgaga outatanding in atlll laaa than tha
Unit aat for tax rallaf.
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ROONR 1« not adJiMtod for tu. Tho 121 addition to baaa rata la uaad
to raflact tha avaraga Intaraat chargaa on unaacurad borrowing by
hottaaholda.

Thara ara problaaa with aatlaating tha affacta of tha owmn Intaraat
rata on thaaa two typaa of borrowing ovar tha aatlaatlon parlod (1976
to 1987) aa for parta of thla parlod thara wara raatrictlona on
borrowing. Thaaa raatrictlona will now bo conaldarad along with othar
Inatltutlonal davolopaanta In tha aarkata for nortgagaa and conaunar
cradlt.

4.4.1 Loaaa for hoiiaa purchaaa (nortgagaa)

Ovar tha 1970'a tha building aoclatlaa doalnatad tha nortgaga aarkot
and thara wea vary llttla coapatltlon froa banka on thla front aa tha
banka wara raatrictad by tha lapoaltlon of dlract controla on thalr
landing, which laplngad aoat dlractly on tha paraonal aactor. Building
aoclatloa warn not profit aazlalaara but attaaptad to raconclla tha
conflicting daaanda of borrotiara for low rataa of Intaraat and aavara
for high rataa by aalntalnlng a ralatlvaly atabla path for Intaraat
rataa ovar tlaa. Thla wea aada poaalbla by tha cartal arrangaaant
which OKlatad wharoby tho Building Soclatlaa Aaaoclatlon <BSA>
rocoanandad ratoa of Intaroat to ba chargad to aavaro and borrowara.
Such an Inatltutlonal atructura alnlalaad tho rolo playad by Intoroat
ratoa In aqulllbrlating aupply and daaand for aortgagaa. Tho
atlcklnaaa of Intoroat rataa offarad by building aoclatlaa on aharaa
and dapoalta aaant that at tlaaa tha ratoa offarod wara uncoapatltiva
thua raduclng Inflowa. Thla ahortaga of funda for landing that
occurrad at tlaaa could ba aado up by running down liquid aaaata.
Howavor thla providad only a taaporary aolutlon and glvon that
aoclatlaa would not ralaa Intaraat ratao to raduca daaand for
mortgagoa accordingly, than othor aaana of rationing wora purauad.
Thaaa Includad quauoco and cbangaa In landing arrangaaanto - for
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Mupl* low*ring th* ratio« of loan« to borrowara IncoM or tha valla
(prica) of aaaoclatad proparty.

Tha aarkat atructura juat daacrlbad bagan to braak down ahortly aftar
tha start of tha 1980« dacada. In aid 1960 dlract controla on bank
landing (tha Coraat) wara IIftad and tha banka laaadlataly «trova to
davalop araaa of bualnasa whara thay had pravloualy had llttla
activity. In particular thay antarad tha aortgaga aarkat and by 1982
thay had achlavad a aarkat shara of now landing In axcasa of 409. Froa
1983 bank aortgaga landing graw aora alowly, In part bacauaa thalr
Initial targats had baan aat. Aftar aid 1985 tha banka again targatad
tha parsonal «actor, partly bacausa of Incraasad risks aasoclatad tilth
foralgn landing and partly bacauaa of tha Incraaalng uaa of tha
aacurltlaa aarkats by larga coapanlas (tha growing phancaanon of dla-
Intaraadlatlon). Thus tha banka shara of now aortgaga landing again
Incraasad. Also sines tha aid 1980's a nuwbar of now landing
Institutions hava antarad tha aortgaga aarkat Including foreign banks
and non-banks financing landing through funds borrowad froa tha
wholeaalo aarkots. Thus coapatltlon In tha aortgaga aarkat has grown
aora Intonsa ovar the 1980's.

Tha greator coapatltlon In both aortgaga and ratall dapoalt aarkat«
lad to a shift In building soclaty behaviour. In particular tha
soclatlas bacana aora sansltlva to intarest rata changes and as a
consaquanca the cartel arrangaaant broke down following the withdrawal
of on« of the largest soclatlaa (Abbay National) In 1982 Another
changa In building soclatlas behaviour followed froa allowing
soclatlaa entry Into the wholasala nonay and capital narkats. In 1983
thay bagan to Issue wholasala tina deposits and CD's and In 1989 thay
nada their first Issuas In tha auroatarling narkat. Racalpts froa
thasa actlvltlaa accounted for approslaataly on« third of all Inflows
In 1986. Usa of the wholaaala narkats has allotiad soclatlas to
practica liability nanagaaant In order to fully fund tha daaand for
nortgagas. Thus tha direction of causation batwean Inflows and landing
has to sons extant been ravarsad over the 1980's.
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The 1980* h«« ther«for« eee« grect«r co«p«tltlon In th« «ortgag«
Mrk«t and aa a conaa™uanc« a graatar availability of aortgaga fund«
laadIing to a growth In aortgaga landing. As daacrlbad abova though,
thara hava baan tlaas ovar tha parlod froa 1970 to tha praamt tdian
tha aortgaga aarkat wes charactarlaad by rationing. Eaplrical rasaarch
to support this 1« providad by Pratt <1960), Andaraon and Handry
<1964), Wilcox (1985) and Hall and Urwin (1989). Tha obaarvad
Institutional structura, daacrlbad abova, also lands walght to tha
propoaltlon of ratlonad nortgagaa. During tlnaa of rationing tha
dMMnd for aortgagaa 1« l««« llkaly to ba Influancad by tha rata of
Intarast chargad. Howavar Idantlfylng tha parloda *disn significant
mortgaga rationing took placa la not atralyttforwd. Both Wilcox
(1985) and Hall and Urwin <1989) using dlffarant approachaa to
modalllng tha building aoclaty «actor find significant axcasa danand
for nortgagas ovar tha parlod 1973 to 1975, nagliglbla axe«« danand
fron 1976 to 1978 than significant (though l««« than 73-75) axcass
THHT-# fro« 1978 to 1980. Wilcox only nodal« up to 1983 but find« no
avldanca of axcass danand In tha parlod nld-1980 to 1983. Hall and
Uwin find a siInllar rasult. This 1« not surprising as tha parlod
aftar nld-1980 corraaponda to tha aggrasslva antry of banks Into tha
nortgaga narkat follotrtng tha ranoval of tha Coraat rastrictlon. tint
Is surprising la tha raault fro« Hall and Uwin that significant
axcaas danand for nortgagaa appaarad again at tha and of 1963 lasting
until at laast tha and of 1985 <tha and of tha astinatlon parlod for
Hall and Urwin). this nay raflact tha alow dOMi In bank landing In tha
nortgaga narkat at this tin«. Howavar tha nortgaga narkat was nor«
conpatltlva at that tins and ths building aoclatlss nora flaxlbla In
Intarast rats aatting so It 1« unllkaly that rationing axlstad to tha
sans dsgraa as tha 1970*s.

Uhat Is claar fro« tha pracadlng discussion Is that rationing of
nortgagas axlstad for som of parlod covarad by this rasaarch <1976 to
1987) and that this rationing was probably nor« pronouncad ovar tha
first half of this parlod. In ordar to Idantlfy tha affacts of tha
nortgaga Intarast rata on danand tha Influanca of rationing naads to
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b* allowad for. It wfa MntloMd abov* that tha rationing aachanlana
usad by building aoclatlaa In tha 1970*a tiara tha uaa of quauaa and
changan In landing arrangnaanta, notably, a dacraaaa In tha loan to
houaa valla ratio (LVR) or a dacraaaa In tha loan to borrotiara IncoM
ratio <LY«). Thara la no long run of data on tha axtant of quauaa for
nQPtgagaa but data axlata for L\ and LYR. Thara ara problaaa tilth
using tha publlthad data on LYK to proxy rationing, In particular tha
dlffarant constructions of Incoas usad by tha various building
soclatlaa publishing data. Tharafora following Wilcox, tha LWR for
first tlaa buyara la usad In this rasaarch to proxy rationing In tha
aortgaga aarkat.

4.4.2 Conan Cradit

Consuaar cradit la daflnad In thla raaaarch aa unaacurad bank landing,
short tara loans by othar financial Institutions (aalnly flnanca
houaaa) and loans froa cradit coapanlaa and ratallars. Tha stock of
consuaar cradit In 1980'a pricaa rosa by 42t batwaan 1976 and 1980 and
by not ovar tha naxt 7 yaars. Within this growth unaacurad bank
landing Incraaaad Its ahara of tha total, accounting for 79t of total
conauMr cradit at tha start of tha parlod (1976) staying at roughly
tha sans laval until 1980, but Incraasing to 86t by 1967. Aa with tha
mortgaga aarkat tha coaponanta of conauaar cradit wara subjsct to
rastrictlona ovar tha first half of tha parlod. Thaaa rastrictlona
wars of two typas, naaaly controls on tha balanca shaat of tha landing
Institutions <tha Corsat - discussad aarllar) and controls on tha
taraa and conditions of tha loan. Taras controls on consuaar cradit
oparatad prlaarlly on goods obtalnad undar hlra purchasa agraaawits.
Such loans wara spaclflc to Individual purchasas asking It asslar to
I">0sa conditions on thaa. Tha conditions laposad conalstad of a
alnlBua daposlt <la. 100S loans to flnanca purchasa wara not
paralttad) and/or a aaxlaua rapayaant parlod for tha loan. Taras
controls wara In oparatlomat tha start of tha parlod eovarad In this
rasaarch and officially andad In July 1982. Tha conditions lipoaad



variad ovar tha parlod and according to tha typa of good balng
purchaaad. Parallal tar*a controla appllad to paraonal bank loana and
lattarly for cradlt carda. Thaaa controla though %aa knoxai to ha
mlaaky" aa thay wara laaa cloaaly tlad to tha purchaaa of apaclfic
gooda.

Aa %tth tha aodalllng of tha daaand for aortgagaa, In ordar to
Idantlfy tha Influanca of tha rata of Intaraat on dMand for conauaar
cradlt It la nacaaaary to allow for tha rationing that took placa In
tha aarkat. In ordar to capturo tha affacta of tha Coraat on bank
landing on on-off duaay varlabla woa uaad. Tha Coraat took tha fora of
a ra<)uiraaant for non-Intaraat baarlng maupplaaantary apaclal
dapoalta’ to ba aada at tha Bank of England by banka td>caa Intaraat
baarlng allglblo llabllitiaa (and hanca thalr aaaato) graw at abova a
apaclflad rata (dlacuaaod In datall In tha Bank of England Quartarly
Bullatin (1982)). Tha Coraat oparatad In 1977 quartar ono and two and
fro* 1978 quartor two to 1980 quartar two Inclualva. Tha duaay
varlabla wea aat to ona whan tho Coroot weo In oparation and xaro at
othar tlaaa. Unfortunataly, on aatiaatlon, tha ospactad algna on thla
du” varlabla (nagatlva - Inplylng laaa landing *d>an tha Coraat weo
In oparation) wara not found In tha conauaor cradlt aquation or tha
daMnd for conauaar durablaa aquation. Howavar a olaplar dunay
varlabla which haa tha valGia xaro up to and Including 1980 quartor two
and tha valGa ona aftar, daalgnad to pick up tho ralaaaa of tha pant
up doMnd In tha conauMr crodlt (and aortgaga) aarkat following tha
raaoval of tha Coraat, wea aora auccaaaful having tha axpactad olgna
In tha conauaar cradlt and conauaar durablaa (and aortgaga) aquatlona.
No attaapt wao aada to captura tha affacta of tha lapoaltlon and
roaoval of tarao controla aa thaao controlo, aa doacrlbad abova, had
only a woak offoct on unaacurod bank landing which accountad for thraa
quartaro of conauaar cradit during thalr lapoaltion.

Thara wara atlll problaao ancountarad In finding a rola for tha rata

of Intaraat on conauaar cradlt (KOOMOK) In axplalning tha daaand for
conauaar cradlt avan aftar Incorporating tha affacta of rationing.
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Including ROONRR In tha Modal producad tha "wrong” oan algn. In ordar
to rind a rola for ROONCR on tha daaand for conauMor cradlt, ROONCR
wan aat to zaro for parta of tha aatlaatlon parlod, atarting with 1976
quartar 1to 1960 quartar two (la. tha pariod which for acaa of tha
tiaa wea charactarlaad by rationing - capturad by tha duMgr aariabla)
and than aztandlng tha pariod by two quartara aach tlaa. Tha axpactad
algn for ROONXR in tha daaand for conauaar cradlt aquation waa found
whan ROONCR waa allowad to hava an affact for tha pariod aftar 1983
quartar thraa (la. 1983 B to 1967 Qi>- Thla lapllaa that houaaholda
bacana aanaltlva to (raal) Intaraat rataa on conauaar cradlt aftar
aid-1983. Thla aay raflact tha Incraaalng Indabtadnaaa of houaaholda
following tha ranoval of tha Coraat - naking than aora aanaltlaa to
Intaraat rata changan - and at tha aaaa tina an upward growth In raal
Intaraat rataa ovar aarly 1980*a. Thara la aona aupportlva aaplrical
avldanca for houaaholda only baconing raaponalva to Intaraat rataa on
conauaar cradlt In tha 1960*a In work raportad by Dicka (1988) in
ralatlon to nodalling conauaption.

4.5 Nlaaiig( Plnaaclal Traaaactiaaa

Tha ant of aaaat and liability catagorlaa daacrlbad In aactlona 4.3
and 4. 4 abova rapraaanta tha final aalactlon of catogorlaa arrlvad at
aftar tha conaldaratlona outlinad and tha raaulta of aatlnating tha
nodal ualng varloua conatructlona of aaaat catagorlaa. It la howavar
claar fron thin aalactlon that a nuabar of financial Inatruaanta
Includad In Paraonal Sactor accounta ara not Includad In thla nodal. A
najor aaaat axcludad froa tha nodal la WK coapany aacurltlaa. unit
truata, and ovaraaaa aacurltlaa (nalnly ovaraaaa coapany aacurltiaa)
which at tha and of 1987 accountad for approxinataly 16S of groaa
financial aaaat atocka. Tha ahara of coapany aacurltlaa In groaa
financial aaaat atocka fall ovar tha 1970*a although thla trand haa
baan chackad and poaalbly ravaraad alnca 1982. Althou” tha changa In
tha atock of thia aaaat haa alwaya baan poaltlva, thla la duo to
ravaluatlona, whllat not purchaaaa of tha aocoat hava baan nogatlva
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ov*r Mat of tha parlod of Intaraat (only In 1986 did not annual
tranaactlona bacoM poaltlva). thla rapraaanta a trand «diaraby tha
Paraonal Sactor hava aovad away froa dlract long tara Invaataant In
mrlaky" aaaata to Indiract Invaataant through LlIfa Aanuranca and
Suparannuatlon Schaaaa. Such a trand la not aaally axplalnad In an
allocation aodal whara tha aaln dataralnanta of aaaat holdinga ara
rataa of raturn. Alao aa aantlonad aarllar In thla chaptar, tha data
on coi”>any aacurltlaa tranaactlona and hanca holdinga of thla aaaat
ara particularly unrallabla. Tharafora WK conpany aacurltlaa and unit
truata ara not axplalnad In tha propoaad nodal, but In ordar to taat
for tha Influanca of waalth hold In tha for» of aqultlaa on portfolio
and conaunptlon daclalona an acuity waalth varlabla will ba Includad
aa an additional axplanatory varlabla.

Om of tha »oat algnlfleant changaa In tha paraonal aactor'a balanca
ahaat ovar tha parlod covarad by tha analyala la tha rlaa In tha ahara
of LIfa Aaauranca and Suparannuatlon Schaaaa (LASS) holdinga. Thla haa
incraaaad fro» around 26» of groaa financial aaaata In 1975 to around
42» In 1987. ApproxIlnataly 50» of tha Incraaaa In tha valGa of LASS
ovar thla parlod haa baan dua to ravaluatlona of tha aaaata hald by
LASS. Hatiavar, tha contractual natura of ai”loyaoa contrlbutlona to
panalon funda and tha waak ralatlonahlp batwaan tha valGa of a fund
and tha banaflta racalvad by houaaholda In »any caaaa (la. »oat
occupational panalon acharaa pay banaflta according to nuabar of yaara
workad »ultlpllad by a factor of 1/60 or 1/80 »ultlpllod by final
aalary), auggaata that It la housaholda »ay not taka account of thla
eeMt In aaaaaalng thalr nat waalth poaltlon. Althou” at tl»aa of
panalon fund aurplua (la. axpactad aaaata > axpactad llabllltlaa) auch
aa In tha aarly 1980 a. »ay laad to a raductlon In aoployaa
contrlbutlona and thua affact othar for»a of aaving. For lifa
aaauranca pollclaa thara la llkaly to ba a »ora dlract link batwaan
tha valla of a fwxid and futura bmaflta (and thua currant aaving) In
tarra of tha accruad bonua., Alao, an Inportant dataminant of tha
rapid growth In LASS haa baan tha favourabla tax traat»Mt - thla la
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difflciat to aUoH for within tho contost of < portfolio aodol. So for
thoM rMoono tho oooot roprooontod kjr LASS «rtll not bo ooplolnod In
tho propoood Mdol, but In ordor to toot for o pooolblo LASS woolth
offoct on houoohold portfolio ond ospondituro doclolono, tho holdingo
of LASS will oloo bo Includod oo on oddltlonol oxplonotorjr vorloblo.

Othor flnonelol aoooto/llobllltloo found In tho Poroonol ooctor
bolonco ohoot but not Includod In tho oodol oro trodo crodlt, tox
I(letrumonta ond occruolo of toxoo rotoo ond Intoroot. Tho flrot two
Itoaa oro oxcludod on tho groundo that thoy oro llkoly to bo
Inatruaonta which oro MInljr trodod by tho non-houoohold port of tho
poraonol ooctor. Tho loot Itoo lo oxcludod on tho grounda of troating
IncoM on a cooh flow rathar than an accrualo boalo. Othor financial
InotruMnta oxcludod froo tho oodol oro not vary algnlflcant and tho
Juotlflcatlon for oxcluding acat of thaoo lo dlocuoood In tho noxt
aoctlon.

4.6 Coaolttad and dlacrotlonary financial transoctiono

Tho tronooctlono In financial ooooto/lloblllitloo outlinod In ooctlono
4.3 and 4.4 ora to bo oxplalnod In thla roaocarch by tho uao of an
allocativa nodal with tho naln dotornlnanta of allocation bolng
Intaroat ratoo and pricoo. An inipliclt acouig>tlon *»Ith thlo typo of
nodal la that tha doclalon nakaro - houooholdo - hovo dlacrotlon ovar
how thoy allocato tho total aun to bo allocatod - nanoly dlapooablo-
Incona (naaaurod In thla rooaorch ao not tranooctlono In woalth pluo
conoui”tlon) pluo oxlating woolth. In practico thou” a largo
proportion of houooholdo financial tranooctlono oro not dlocrotlonary.
that iOi thay aro coanittod by doclalona takon In provioua tino
porloda. Thoao connlttod tronoactlono will aftor tho initial doclalon,
by thalr naturo, bo looa roaponalvo than dlocrotlonary tranaoctlona to
auch factora aa currant Intoraot rotoo and pricoo and ohould Idoolly
bo onittod fron tho ollocoMon nodal and oxplalnod aoparatoly. It
ahould bo notad though that for oona connlttod tranooctiono It ia

. 60.



etill poaalbl* to and tha coNoltaant albalt with acaa ponaltjf. For
exaaipla Ufa aaauranca policlaa can ba andad aarly and thara la
avldanca to ov~gaot that aurrandarad policlaa aaka up a aubatantlal
part of all LIfa Offlcaa outflowa. Howavar It la difficult to know
what ara tha raaaona which Influancad tha daclalon to and tha
cowaltaant dua to a lack of raocaarch In thla araa. Tharafora In thla
raaaarch whara tha data allowa for tha aaparatlon of coaalttad
tranaactlona than thaaa hava baan axcludad fro* tha *odal. Toland
(1981) Idantiflaa tha following coaalttad financial tranaactlona for
tha Paroonal aactor (flguraa ara for 1986 - tha 1987 flguraa wara not
publlahad at tha tlaa of writing):

Tabla 6

Nat aaving through LIfa Aaauranca and Suparannuatlon achaaaa
Rapayaanta of principal - borrowing for houaa purchaaa

- fro* ratallara and finanga houaaa
SAYE and Building Soclaty aubacriptlon aharaa
Tax balancaa (accrual* adjuataant)

Total Idantlflad coMuttad financial tranaactlona = 27880

Sourca ; FmikUl (tatiftUi (Oct, tM7)

Tha flrat and largaat of thaaa Itaaa - nat aaving through LASS - la
elraady axcludad fro* tha nodal (aa a dapandant varlabla) for tha
raaaona outllnad In tha laat aactlon. Tha co**Ittad natura of thaaa
tranaactlona proévida* a furthar raaaon to Justify th* axclualon of
thla Ita* fro* tha *odal. SATE tranaactlona, both through building
eoclatlaa and National Saving* ar* alao axcludad fro* tha *od*l,
howavar It has not baan poailbl* to Idantlfy a long run of quartarly
data on building aoclaty subacrlptlon aharaa. Thaaa tranaactlona ara
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not «Ignlficant though. A olallor pooltlon orIMO with rotpoct to
ropopaont of principal to rotalloro and flnanca houaaa uhara again a
long run of quartarly data la unavallabla. Tranaactlona In tha fora of
tax balancaa ara alno axcludad froa tha aodal for tha raaaon given In
tha laat aactlon. Data on rapayaanta of principal raaulting froa
borrowing for houaa purchaaa ovar tha period covered In thla raaaarch,
axlats for building aoclatlaa, Insurance coapanlas and local
authorities ovar soas of tha astlaatlon period but a long enough run
of quartarly data could not be obtained. Furtharaora It Is not
possible to Identify rapayaant of principal of house purchase loans
froa banks as ths banks only rsport net borrowing flgurss. As banks
bacaaa significant landers In tha loans for house purchase aarkst In
ths lata 1970*s than a larga alaaant of transactions In loans for
house purchase (LHP) Includes coaalttsd transactions which are by
their nature not dataralnad by tha explanatory variables. This problaa
Is aors serious for tha Consuaer Credit category (CONOR whore bank
loans fora a large part of transactlons In GONCR and whsrs tha other
aaln alsaant - landing by rstallars and credit coapanlas - Is not
separable Into coaalttad and discretionary transactions, as aantlonad
earlier.

Thus coaalttsd transactions do not significantly affect the five
financial asset categories of TRS, BID, B”, NATSAV and PSD but do
affect tha affect to a significant degras tha two liability
categories, LHP and GONCR This naads to be conaidarad In analysing
tha resulta of ths aodalllng axsrclsa.

4.7 Tai”bla assets

Tha two tangible assets explained In t”~ aodal are consuaar durables
and dwellings. Othar tangible assets appearing In tha personal sector
balance shaat. Including plant and nachlnary, stocks and work In
progress, are excluded on the grounds that they relate to tha non-
housahold part of tha personal sector.
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4.7. 1 C«MU durablM

A* outlined In chapter 2 thara ara a nuabar of raaaona for aaparating
conauaptlon axpandltura on non-durablaa froa durablaci In particular
that thara la a atock of conauaar durablaa carried forward froa period
to period. Thue conauaar durablaa ara aodallad In thla raaaarch aa an
aaaat. At praaant thara axlata no publlahad quarterly aarlaa for
atocke of coneuaar durablaa for the WK although the C S 0. haa
publlahad annual aatlaataa (Gaidar, 1978). The C S.O. aatlaataa are
calculated ualng a perpetual Inventory Method devalopad by Stone and
Ro% (1997). The aatlaataa In Gaidar ware calculated on throe
different life length aaauaptlone (abort, aedlun and long) for
category of durable and uelng two nethoda of depreciation (atralght
line and reducing balance). Aa Gaidar pointe out the reaulting atock
aerlaa la vary eanaltlvo to the aaaunad length (and hanca Inpllad
depreciation rate) and nathod of depreciation, although the change In
tha atock aorlaa la laaa aanaltlva. The G S.0. conauaar durable atock
eatlaatoa reported In Reid (1978) and In aubaaquent Financial
Statlatlca peraonal aector balance ahaota are baaed on the aaauaption
of nedluB Ufa length and reducing balance depreciation. Tharafora
following Onen (1986) the quarterly equivalente of Medium Ufa length
for the three durabla catagorlea of furniture and floor covaringa,
motor vahlclaa and houaehold appllancaa wara applied to quarterly data
for expenditure on theae Itema ualng tha reducing balance perpetual
Inventory Method. The reaultlng three aarlea wara aggregated to
provida quarterly conaumar durabla atocka for thla reaearch.

Briefly, with tha perpetual Inventory reducing balance method the
value of the aaaet atock reducaa by a fixed proportion of Ita
beginning of period value. The GS 0. calculatlona make the aesaumptlon
that tha value of the aaeet, at conatant pricea, la reduced to 9 per
cant of Ita original value before It la retired from the atock. It can
be ahown (aee Onen (1986)) that the atock of conauaar durablea at tha
end of period t la given byv



LD « (I-«)SCD*_, ¢ <I-8)“CD& - (I-8)~"DK»_,,_, 14.31
uh«ar* S * «tock of consuaor durable
(CE * consuMr dtirabla axpandltura
n > life length
The depreciation rate, S, la found by eolving:
(1-1)"-** « 0.05 £4.41
Tha aaauaed life lengtha and the laplled depreciation ratea ara thoee

adopted by Oaen uhich In turn are quarterly veraione of the eedlua
life asauaptlona reported In Calder (appendix 2).

Table 7
Expenditure category Aaauaad Ufa length lapllad 8
(quartern) (X)

Furniture and floor
covarlnge

Motor vehlclea
Houaahold Appllancaa

Aa eantloned earlier tha dependent variable In the nodal will be the
change In tha atock of conaunar durablea le.

ASD > SID - SCD-, (4.51
Now, ualng an approxinate (etralght line) veralon of (31 le.

D« (1-8)SCD-, t (TE (4.61

«

we can aee thati ACD m CCE - 8SCD-, 4.71



Thus th* d«p«ndent varlabl* for tho dynoalc aodol consuMr durablM
equation whan addod to tha othar dapandant varlablaa to for« tho
Incoaa varlabla, contrlbutoa to tha foraatlon of a Hickalan vorolon of
Incoao (la. tha awount that can ba «pant whllat laaving tha otock of
waalth Intact). Thla la bacauaa, aa aquation (4.7] ahowa, tha
dapraclatlon In SCD which naada to ba flnancod If tho atock of waalth
la «alntalnad la daductad fro« axpanditura. Thua tha dapandant
varlabla la axpandltura on durablaa aftar allowanca for «alntalnanco
of tha axlatlng otock. Thla la tha approach takon by Stona (1973) and
mora racantly by Pattoroon (1985). Extanalon of thla concapt of
Hickolan Incoaa to Inflation affacta on aaaata la covarad In tha naxt
«action.

Thora la no obvlouo rata of raturn on conouaar durablaa. In tha nao-
classlcal approach to «odalllng tho doaand for conouaar durablaa (caa
Deaton and Muollbauor (1980a) ) It la poatulatad that auch doaand la
Invaraaly ralatad to tha uaar coat of durabloa, v* , daflnad In ti. 8L

V* « PCD,-, - PCD,(I-8)/(I+r)) 4.81

whara RD « prilca of conauaar durabloa
8 * dapraclatlon rata
r * Intaraat rata

Tha uear coat of durablaa la daflnad aa tha coat of holding ona unit
of durablae for ona parlod. It can ba aaon froa (4.81 that If

PCD, > PCD,-, (la. capital galna axpactod) than tha uaar coat of
durablaa will dacraaoa and conauaar durablaa will bacoaa aora
daalrabla. Undar roaaonablo aaauaptlono of 8 and r It la poaalblo to
produca low or ovan nagatlva uaar coota. |If nagatlvo usar coats raoult
than In tho nao-claaalcal approach, daaand for conouaar durabloa
bacoBoa Infinita. This la claarly unroallatlc. Anothar aajor objactlon
to this approach la that It acauaoca parfact capital aarkata «dilch
again la unraallstlc whan Ib la conoldarad that borrowing constraints
wars aavara ovar tho 1970'a and thaaa affactad tha ability to borrow
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to flnanct conauaar durabla purchaaaa In particular. Howavar a uaaful
raault froa thla analyala la that axpactad capital gaina on durablaa
ara llkaly to ancouraga conauaara to bring forward purchaaaa of
durablaa. Tharafora axpactad capital gaina on consuaar durablaa will
ba uaad aa a proxy for tha rata of raturn on durablaa In thla
raaaarch. Tha nathod of obtaining thla varlabla and tha laplicatlona
of ualng It In tha nodal ara conaldarad aftar tha naxt aactlon on
nodallling dwalllnga.

4.7.2 Dwalllica

Tha second tanglbla aaaat nodallad In this rasaarch la ownar occuplad
housing. The share of owner occuplad In tha total atock of dtiallings
has grown fron around 50 par cant In 1970 to around 64 par cant In
1987. This growth has sccslarated sines 1980, In part due to tha
transfar of over a nllllon council houass Into prlvata ownarshlp since
that tins.

Housing Is first and foranost a basic nacasslty but when owmed by tha
household can also bo considered as an asset which Ilka other
financial and physical assata, yields a raturn. Tha aost easily
Identified return to housing Invastaant Is capital gain resulting fro«
Increased house prices. Over the sstlastlon period house prices have
alaost consistently shoann a positive noalnal Increase. This capital
gain can ba realised by "trading down" at ratlreaant. Also housing
equity can be used as collateral for borrowing and this In fact
provides another way of releasing tha equity. Equity wlthdrat« fron
housing by tha personal sector defined as borrowing secured on
property greater than that required to purchase or Inprova the
property, exceeded £17 billion In 1987 (Barclaya Bank, 1989).

As with consunar durables, tha C S. 0. publish annual astlnates of the
stock of housing but not quarterly figures. In this research an
attanpt was nada to Infer a*dopraclatlon rata <to account for elu«
clearance etc. ) for annual data, froa which a quarterly depreciation
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rat* could than ba calculatad. Tha following aquation, lapljring
atralght lina dapraclatlon, wea aatlaatad :

DVE/H - <I-8>DME-,/PH-, * INVDHE/PH C4.9]

whara PH » als-adjuatad prilca of dwalllnga*
INVDVE > privata aactor Invaataant In dwallinga
ONE * atock of dwallinga

Nota a: Tha Dapartaant of Bnvlronaant conatructad houaa prica Indax
baaad on coaplatad tranaactlona and walghtad according to tha alx of
dwalllng typaa.

Privata aactor Invaataant In dwalllinga uaa uaad aa a proxy for
paraonal aactor Invaataant In dwalllinga (for uhilch no quartarly aarlaa
and only a abort run of annual data la avallabla). Privata aactor
Invaatnant In dwallinga la allghtly highar than paraonal aactor aa It
Includaa Invaatnant by tha Induatrlal and coaMrclal coapanlaa aactor.
Howavar tha annual avaraga of paraonal to privata aactor Invaataant In
dwalTlnga for annual data haa baan fairly conatant around 0.9 .
Howavar a dapraclatlon rata allghtly highar than ona wea found idilch
claarly doaa not naka aanaa ao houaaa hava a llaltad Ufa (albalt a
fairly long ona>. Tha problaaa probably 11a In tha data. In particular
tha probla* of raconclling houalng atock data uhlch la calculatad
using rating valuation and Invaatamt In houalng data which la
dlractly naasurod. Tharafora an approxlaata aathod of Intarpolatloo
was uaad to obtain a quartarly atock conalatant with tha publlahad

C S.0. annual atock. Tha following ralatlon wea uaad to obtain
quartarly ootlaataa;

ONE « DHE-, * <(PH - PH-,)/PH-)DMB-, * INVDIC (4.101

Tha transactions and capital gains tiara cuwilatsd tor aach yaar
aaparataly and any dlscrapgncy batwsan tha final yaar atock and tha
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Th* raturn on houalng Invostnant e« outllnad «arllor, la proslad In
thia raaaarch by axpactad capital gaina on houalng. Conatructlon of
auch a varlabla will ba conaldarad In tha naxt aactlon.

4.7.3 lata of ratura oa physical ata

Aa pravloualy daacrlbad tha rataa of ratura on tha tt« physical aaaata
ara to ba proxlad by axpactad capital gaina on tha raapactlva aaaat.
This has laplicatlons for tha nodal which will now ba discuaaad. In
tha propoaad nodal, In ordar to satisfy tha adding up constraint, tha
sun allocatad which appaara as a varlabla on tha right hand aida la
aqual to tha sun of tha dapandant varlablaa (la. consunptlon plus
physical aasats plus financial aasats sinus financial llablllitlaa).
This allocatad varlabla can ba saparatad Into thraa conponants :

sun allocatad > NH, Y <%

whara NH, la nat waalth at tha baginning of tha parlod, Y la Incona
and GG la capital gains accruing ovar tha parlod. This capital gain
conponant can ba furthar split Into tha cosponants of gains on
dwalllngs, public aactor dabt and conaunar durablaa la.

GG > C(hiC * @D * 3D

Thasa capital gains ara actual capital gains which will ba unknoan at
tha tins housaholds naka thalr allocation daclalona. Also, It la
axpactad capital gains on dwsllings and consunar durablas which ara to
ba usad aa proxlas for ratas of ratura, tharafora axpactad capital
gains ara astlnatad using tha NcCallun (1976) tachnlqus and tha
rasults ara daacrlbad In tha appandix to thla chaptar. Tha unaxpactad
conponants also naad to ba Includad In tha nodal In ordar to satisfy
tha adding up condition. Tha unsxpactad conponants ara sli™ly
calculatad as actual sinus aspactad capital gains.
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Exp«cted capital gaina ahould hava a poaitlva affaci on tha aaaat to
uhich it accruaa. In addition, axpactad capital gain on phyaical
aaaata iapliaa that laaa of othar foraa of capital accuaulation ara
naadad to incraaaa waalth to daairad lavala. Tharafora axpactad
capital gaina on phyaical aaaata ahould hava a nagativa affaci on
financial aaaat daaanda and hanca a poaitlva affaci on conauaption.
Tha unaxpactad conponant of capital gaina ahould hava llttla affaci
during tha parlod in uhich thay accrua axcapt for tha aaaat to which
thay ara accruing. Thla la bacauaa a raaponaa to unaxpactad capital
gaina lapliaa that houaaholda adjuat thalr plana during tha parlod of
accrual.

i. 6 Inflation affacta

Inflation haa tha affaci of aroding tha raal valda (purchaalng powar)
of aaaata - in particular tha raal valia of capital cartain aaaata
auch aa dapoalta. Inflation haa tha oppoaita affact on llabilitlaa,
raduclng tha raal valGa of outatanding dabt. It haa baan auggaatad

for axaapla, Taylor and Thaadgold (1979), Jui™ (1990) and Von
Ungarn-Starnbarg (1981)) that during tlaaa of high Inflation
houaaholda aava aora in ordar to aalntain a raal daairad atock of
aaaata. Alao whara high inflation loada to high noalnal Intaraat rataa
than aaving (dafinad aa Incoaa laaa conauaption) la alaaaaaurad aa
part of tha flow of Intaraot payaanta (which ara part of IncMM) ara
concaptually capital rapayaanta rathar than aaaat accuaulation. It haa
tharafora baan auggaatad that aocaaurad incoaa and hanca aaving ahould
ba raducad by inflation loaaaa/galna on aBaota/liabllltlaa. Thla laada
to a concapt of incoaa cloaa to tha Hickalan dafinltion: "tha aaxlaua
valia which (an Individual) can conauaa during a waak, and atlll
axpact to ba aa wall off at tha and of tha waak aa ha waa at tho
baginning", (Hicko, 1946). Thla Inflation adjuatad dafinitlon of
incoM and banco aaving la noraally taraad "raal" to dlotingulah It
fro* daflatad Incoaa taraad raal.

-69-



Th* accounting ralatlonshlp batwaan IncoM, aaving, aaaat accuwilatlon
and Inflation adjuataant ia illuatratad in tha follo«;ing idantity’

YP-CP « [ P-iU/P, 1 ¢ [<P-P_)/PJI*A- /P, [4111
DEFLATED - CHANCE IN INFLATION *  INFUTION LOSS ON
SAVING ADIUSTED ASSET ASSET STOCE

SToK

uhara Y * IncoM
C * Conauaption
A > Aaaat atock at and of pariod
P « Conauaar prica indax

Ra-arranging aquation [4.111 :

Y/P-CP - [P-P )P L1tA /P, » [ MP-A /P, 1 [4121

ia. "Raal" SAVING CHANGE IN  INFLATION
ADIUSTED ASSET STOK

Thua tha inflation adjuatad aaaat atock la alapljr tha aaaat atock
maaaurad in conatant prica taraa. Tha conauaar prie# Indax ia uaad for
daflating tha aaaat atock yielding a aarlea Maaurad in conatant
conauaption taraa (which appaara reaaonabla whan it ia conaldarad that
according to tha Ufa cycle hypothaaia conauaption ia tha ultiaata
objectiva of aaaat accuaulatdon). Tha change in thia atock la aqual to
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"rMI* eeving 1« daflatad «ving inflation loaa on tha opaning
asaat atock.

A ralatad laaua la uhathar to uaa raal or noalnal rataa of intaraat as
dataralnants of consuaptlon and portfolio bahavlour. In a taxlass
world, tha Flahar aquation ralatas tha raal rata of Intaraat r, tha
nominal rata 1, and tha rata of prica Inflation p :

r * <l-p)/<l+p> 14.131
(Hr) rapraaanta tha rata at which conaumara can transform currant
raal saving Into futurs rasl consuaption. It twa aantionad In tha
aarllar aactlon on assat catagorlas that Intarast ratas In tha
rasaarch hava baan adjuatad for taxas. Introducing taxas modifias tha
Plahar aquation to :

r - [ <I-t>l -p)/<l+p> [4. 141

whara t > proportional tax rata (assumad to ba standard
rata tax)

It can ba shown that tha adjustmant of meaaurad Incoma for Inflation
aroslon of nat monatary assats la. (from [4.121)

mraal Incoma" » Y/P - <P - P_,)/P)tA_,/P_, 14.151
"raal Incoma" “ Y/P - paA_ /P [4.161

lapllas tha raplacamant of tha aftar tax Intaraat flow In convantlonal
meaaurad incorna la.

(I-t)l aA_/P [4.171

with tha altarnatlva maaaum:
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U+p>r # A /P G ISl

To 8«a this us nssd to writs convsntlonsl Mssursd IncoM In tsras of
Its non-Intsrsst, z, and Intsrast cosponsnts Is.

Y/P» z ¢ <I-t)l #A /P U. 19
Substituting U. 191 Into U. 16) us gat :
mrasi IncoM* « z + <I-t)l # A /P - p+ A /P (4.20)
Now rs-srranglng ths Flshsr aquation 14.141 :
<l+p)r ¢ p» <I-t)l 211
Substituting [4.211 Into (4.20) glvss :
"rsal IncoM” « z + <l+p>r A ,/P 4.221
Thus ths Inflation adjustsant procadura lapllaa that Intarast flows
ara battar saasurad using rasi as opposad to noalnal ratas of
Intarast. Tharafora It la raal Intarast ratas that ara usad In this
rasaarch and thaaa ara daflnad as In (4.141.
In acoiiOBlIcs, aaphasla la ganarally placad upon axpactad varlablaa,
aapaclally priesa, as dstaralnanta of houaoholds bahavlour. Tha raal-
rata of Intaraat foraula should tharafora ba aaandad to Incorporata
axpactad Inflation, E, ,p » p* . Thus <froa agn. (4.141 >:
rm( (I-tU - p- I/(l+p*> (4.3
An laplicatlon of ualng aquation (4.231 la that tha Inflation affact

on nonatary asaata/llabllltlas discuaaad aarllar should ba traatad as
axpactad Inflation affacta. -
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An «xpccted inflation varlabla tharaforo naada to ba conatructad.
Varlotta tachniquaa hava baan uaad by raaaarchara to obtain an axpactad
prica aarlaa. Bxpactationa formation haa baan aodallad ualng "arror
laarning"”, astrapolatlva and rational modala of bahavilour. It la not
claar aa to uhich mathod to chooaa. It la arguad hara that houaaholda
do not uaa tha atralght rational forward looking approach vdian forming
axpactationa but Inataad uaa a mixtura of backward and forward looking
bahavlour. Tharafora In thla raaaarch Inflation axpactationa ara
formad by ualng an avaraga of tha currant 12 nonth rata and tha actual
rata ona yaar ahaad :

p- » <<p»/p»_,)-1) a 50 + <<p«.«)/p»>-1) « 50 14.241

Thla Impllaa knowladga on tha part of aganta of tha paraonal aactor of
tha prica laval ona yaara hanca. Aa with axpactad capital galna tha
McCallum tachnlqua la uaad to ganarata tha axpactad prica laval p».,
and tha raaulta of thla analyala ara raportad In Appandix 2 Tha
axpactad Inflation aarlaa la than ganaratad ualng C4.241. Thara la a
atm a problam with aaauming that houaaholda know tha currant prica
laval, p«. Howavar aa %tth Intaraat rataa, thla problam la mitlgatad
to tha axtant that p« la tha avaraga prica laval for tha quartar and
la tharafora largaly pra-datarminad.

4.9 Sunmary of varlablaa In tha nodal

4.9.1 Dapandant varlablma

Tha aat of dapandant varlablaa Incorporataa flva financial aaaat
catagorlaa, two tanglbla aaaat catagorlaa, two financial liability
catagorlaa and conaunption axpandlturaa. Tbaaa ara all raal varlablaa

(la. daflatad by tha conaumar prica daflator) and ara llatad In tha
tabla balow togathar with tha varlabla namea uaad In tha raaaarch:
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Conaunptlon axpandlturaa QN

Tranaactlon nonay TRS
Bank Tina Oapoalta BID
Building Soclaty Dopoalta
National Savinga NATSAV
Public Sactor Dabt PD
Dwalllnga OE
Conaunar Durabloa @
Loana for Houaa Purchaaa LHP
Conaunar cradlt AONR

4.9.2 Explanatory aarlablaa

Tha naln axplanatory varlablas In tha propotad nodal ara tba raal
rataa of raturn on tha four intoroat aarning aaaato and tha raal
Intaraat rataa on tha two llabllitloa. At raal rataa of raturn ara
uaad than tha "coat" of holding or allocating funda to tranaactlon
nonay, uhara no Intaroat roturn la paid to coapanaato for Inflation
oroalon of tha aaaat atock, will ba proxlad by tha nagatlva of tha
axpactad Inflation varlabla. Thua oxpactad Inflation la antorad aa a
aaparata axplanatory varlabla. Tha two tanglbla aaaota havo no aaally
Idantlflablo rataa of roturn. Tha proxy varlablaa for tho ratoa of -
raturn on tha ttm tanglblo aaaata ara axpactad capital galna la.
BXXOMVE and EOXD

Two additional axplanatory varlablaa Includad In tha nodal, for
roatona nontlonod aarllar In thla chaptar, art a raal atock of aqulty
waalth varlablo <la. atock of aqulty waalth daflatad by lapliclt
conaunor daflator), (EQUITY), and a raal Ufa Aaauranco and Panalon
Fund waalth varlabla, (LAPPX. Alao, a trand (TREND) varlabla baglnning
In 19*3 quartar four la Includad to captura tha looming procaoa aftar
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IntarMt bearing chagiMing account« ara Introducad. Finally to captura
rationing In tha cradlt aarkata tha Loan to Valda ratio (LVI) 1«
Includad to proxy rationing In tha aortgaga aarkat and a duaay
varlabla <DUWY> 1« Includad to captura tha axploalon of daaand In tha
conauaar credit aarkat following tha raaoval of the Coraat.

Thua the coaplata Hat of explanatory variable« In tha propoaad aodal
la given balow ;

RBID Real rata of Intaraet onbank tlaa dapoalta

RBD Raal rata of Intaraat onbuilding aoclaty dapoalte

RNATSAV  Raal rata of Intaraat onnational aavinga Inatruaanta

RPD Raal rata of raturn (running ylald 'f axpactad capital
gain) on public «actor dabt

ROONR Raal rata of Intaraat onconauaar cradlt

RHP Raal rata of Intaraat onloana for houea purchaaa

BEOXX+HE Raal axpactad capital gain« on dwelling«
B3O Raal axpactad capital galna on conauaar durablaa

p* Expected price«

EQUITY Raal atock of coapany aacurltlaa held by the Paraonal
aactor

LAPP Raal atock of equity InLlfa Aaauranca and Panalon Funda

LWR Loan to value ratio

TREND Trend beginning In 1983 4
DUMY DuMy varlabla <1976 QL to 1980 Q@ -0,
1980 B to 1987 Qi -1)

4_.10 Coaclualoa

In thla chapter tha probleaa Involved In conatructlng a data eat for
aatlaatlng tha propoaad aodal have bean conaldarad. Ideally data
relating aolaly to houaaholda wuld have bean uaad In tha conatruction
of thla data eat but thla wpa not available In a aultabla for»
Therefore Paraonal Sector data la uaad and although thara la soaa
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dlvarganc« houaahold and Paraonal Sactor data bacauaa of tha
wldar acopa of tha lattar, tha conatructlon of tha aodal «waa ahoMt to
mltigata thla problIMk Anothar laaua addraasad In thla chaptar «a tha
acopa of tha aodal in taraa of tha aaaata to ba axplalnad. Thoaa
aaaata which ara to ba axplalnad ara aggragatad Into catagorlaa on tha
baaia of two crltarla which ara, aaaoclatad adjuataant coata and tha
acopa providad for policy alaulatlona with tha nodal, Tha two aajor
aaaata hald by houaaholda which ara not to ba axplalnad In tha nodal,
nanaly aqultlaa and waalth hald by Ufa aaauranca and panalon funda,
ara axcludad on tha grounda that tranaactlona In thaaa aaaata ara not
oaally axplalnad In an allocation typa nodal. In ralatlon to tha rataa
of raturn on tha varloua aaaat catagorlaa which ara adoptad, two
Innovatory approachaa to tha nodalllng axarclaa ara worth
highlighting. Flratly an attanpt wea nada to captura rationing which
axlatad ovar aona of tha parlod of atudy In tha two cradlt narkata
which ara nodallad. Thla allowad a rola to ba found In tha nodal for
Intaraat rataa on cradit. Sacondly, proxy rataa of raturn wara found
for tha two ~yalcal aaaata axplalnad In tha nodal. A final laaua
addraaaad In thla chaptar wea tha ralatlonahlp batwaan Inflation,
aaaat accunulatlon and Incona. In particular tha inflation adjuatnant
of incona adoptad In racant conaunptlon atudlaa In tha Handry and
Ungam-Starnbarg tradition (dlacuaaad In chaptar 3) wea ralatad to
allocation nodala auch aa tha ona propoaad In thla atudy.

In tha naxt chaptar piota of tha varlablaa ovar tha parlod of atudy

«dll ba axanlnad In ordar to Idwitlfy tranda which tdIl aid
apaclflcatlon and undaratanding of tha nodal.
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APPdADIX 4.A.1 Th» g«Mr«tlaa of oxpoctotloMl worUbloo

I Tho two oxpoctotlonal variobXoo uood In tho nodol.

naMljr oxpoetod
|

Inflation and tha axpactad raturn on public aactor dabt, wara
ganaratad ualng tha NcCallua (1976) tachnlqua.

| To llluatrata tha NcCallua tachnlqua, auppoaa that E«x«, rapraaanta
tha axpactad valla at tlaa t of tha valda of x at tlaa t+1. Now tha
usa of ax-poat valuaa of x«*, cannot ba uaad aa a proxy for E,x,*, aa
claarly aganta In tha paraonal aactor do not poaaaaa parfact
foraaight. Tha NcCallu* tachnlqua Involvaa tha conatructlon of a
ragraaalon aquation to axplaln tha obaarvatlona x«., aa followa :

i.Qi« ¢ W Ci.All

1/ aquation U. A Il la corractly apaclflad than It rapraaanta ail tha

inforaatlon avallabla to tha paraonal aactor at tIM t, ragarding tha
fornatlon of tha valUa of x at tlaa t+1 (la. Q.» rapraaanta tha
inforaation aat avallabla to tha paraonal aactor for foralng
axpactatlona about tha valta of x In parlod t+l). Aaaualng ratlonal
bahavlour by aganta of tha paraonal aactor than It followa that tha
axpactad valtia of x,., wlll ba dataralnad by tha axpactad valGa of
aquation Ci. A 11 Thua ualng tha axpactatlona oparator, E :

E»x,.,, « E,(2.Q.,> ¢ E,(v«) Ci.,A2
> atQi«
Thua tha pradictlona of aquation Ci. A Il can ba aubatltutad for E«x,«,

tilth no aaaauraaant arror.
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(1) Espactcd capital gains on public asctor dabt

As outllnad In chaptar 4, tha capital gain alasant of tha raturn on
public aactor dabt la a fotir quartar soving avaraga of capital gains :

E«CGx 1/4 E, <CC«., ¢ COx ¢ CO,_, ¢ CGw> 14 A3

This raqulras a forscast of capital gains accruing In tins t41.
Capital gains ara proxlad by <P« - P«.,>/P«_, uhara P la FT Govarnnant
Sacurltlaa Indax for all stocks. Actual capital gains Is instrusantad
using varlablas datad t and aarllsr. Thasa varlablas wra laggad
vallas of tha dspandant varlabla and capital gains'on‘aqultisa,
housing and Ufa assuranca and pansion fund aquity. Suanary statistics
for tha rsgrasslon ara raportad balow :

Dapandant varlabla COx,,
Saapla parlod 1971U) to 19S7<4>
R» 0.08

Tha raslduals fros thls ragraaslon wara furthar ragrassad on up to
alght lags of itsalf and tha Information aat to chack for «dilta nolsa-
propartias. A y* tast supporto tha nuli hypothasls that tha raslduals
ara Information fraa. Tha rasults of thls analysls ara ahotm In tha
followlng tabls :
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lag<L> NR»

0.022 1.232 3.64
0.023 1.288 9.99
0.037 2.072 7.82
0.096 9.378 9.49
0. 118 6.608 11.07
0. 170 9. 520 12.59
0. 173 9.688 14.07
0. 14 10.860 19.51

(2> EigMMitad laflatloa

As dascrlbad In chsptar four ths sspsctod Inflation varlabla usad In
this raaaarch la partly forward looking Involving tha uaa of tha prlea
laval four quartars ahaad. Thus tha four quartar ahaad axpactad prica
loval la ganaratad using tha McCallua tschniqua. Tha probla» with such
an approach la that tha rsslduals fros this procsss <tdtlch can only
axplolt tha ona quartsr laggsd Information sat) could axhlblt up to
fourth ordar ssrlal corrslatlon. Thus tha tsst for tdilts nolsa of
thsss raalduals nssda to allow for this problsm.

Ths dapandsnt varlabla, ths pries laval ona yssr ahsad , Was
ragrssssd on laggsd valdas of Itsslif, ths rata of Intsrsat on bank
tins dsposlta and tha unaaployaant rata. Ths suaaary statistics of
this ragrasslon ars outlinsd bslow :

Dapandsnt varlabia | P«4
Saapla parlod 1 1973(1) to 1%7<4>
R» i 0.998

Ths rasldusls from this ragrasslon wars than ragrasssd on thslr otat

lags of up to four quartars to allow for problsa outlinsd asrllar. Ths
rsslduals from this aquation wars than rsgrssssd on ths Inforastlon
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eet us«d to gonorat* tha axpactad aarlaa and onn laga of up to alght
guartara. Tha following tabla ahowa tha raaulting atatlatlca which
ganarally aupport tha null hypothaala that tha raalduala ara
Inforaatlon fraa.

Lag(L) R» nR» X*«0. <
1 0. 123 4.92 364
2 0. 124 4.96 5.99
3 0. 137 5. 47 7.02
4 0. 142 5.69 9. 49
5 0. 1@ 7.65 11.07
6 0.235 9.41 12 59
7 0. 244 9.76 14.07
0 0. 265 10.62 1551

(3) Eipactad capital gaina oa dwalllaga and conaunar durablaa

Tha final two varlablaa raqulring tha ganaratlon of axpactad aarlaa
ara both capital gain varlablaa. Tha procadura for thalr ganaratlon la
tharafora tha aana aa for capital gaina on public aactor dabt, aa
daacrlbad abova. Tha Inatrunant aat for-ntlnatlng axpactad capital
gaina on dwalllnga Includaa laggad capital gaina on dwalllnga, capital
gaina on aqultlaa and capital gaina on LIfa Aaauranca and Panalon Fund
waalth. Tha Inatrunant aat for axpactad capital gaina on conaunar -
durablaa Includaa laggad pricaa of conaunar durablaa and houalng. Tha
raaulta ara ahown balow;

Dapandant varlabla CODHE«,

Eatlnatlon parlod 1973<4> to 1907(4)
0.65 "*
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D«pendint varlabl* COCD,.,

EatiMtlon parlod 1972(4) to 19«7(4>
R* 0.99
QXD aaHE

ig(L> nR* nR» X*(0.05)
1 1. 15 3.90 3.64
2 2.64 5.32 5. 99
3 2. 65 6.81 7.82
4 4. 16 11. 16 9. 49
5 4. 39 12. 14 11.07
6 4.73 13. 17 12. 59
7 4.84 14. 14 14.07
8 4. 86 15.52 15.51

Th* statistic* shown In th* abova tabla coafortably support tha
hypothasls that th* raslduals for axpactad sari** for capital gain on
consuaar durabla* ar* Infornatlon fra*. Tha support for th* saas
hypothasis for tha axpactad capital gain on dwellings residual* la
lass clear cut but th* serial correlation ravaalad is not saan as
sarlou*.
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5 : DlacuMlea of tra In tho data

9.1 Xntroductloo

In tha laat chaptar tha conatructlon of tha varlablaa In tha propoaad
nodal «aa outllnad. In thla chaptar tha parlod ovar which tha nodal la
aatlnatad la daflnad <aactlon 9.2) and than tranda la tha tlna aarlaa
obaarvatlona of thoaa aaaata/llabllltlaa to ba axplalnad In tha nodal
ara axanlnad, baginning with financial aaaata (aactlon 5.3), followad
by tanglbla aaaata (aactlon 5.4) and anding tilth financial llabllltlaa
(aactlon 9.9). Tha naln objactlva of thla chaptar la to Idantlfy any
particular faaturaa In tha data which will aid tha apaclflcatlon of
tha nodal to ba dlacuaaad In chaptar 6.

9.2 Batlnatlon parlod

Tha obaarvatlona of tho varlablaa In tha nodal aro quartarly and ara
not adjuntad for aaaaonal fluctuatlona. Tha oarllaat data for a
conoiatont aat of publlahad quartorly data on paraonal aactor
financial atock varlablaa la 1966 Q4. Howavor thara la no rallabla
data ahowing tha apllt batwoan bank tlna dapoalta, alght dapoalta and
notaa and coin for tha paraonal aactor prior to 1979 Qt. Hoala (1966)
providaa a aat of obaorvatlona for thaaa thraa aarlaa for tha parlod.
1967 QL to 1979 B calculatad using a conatralnad oatlnatlon tochniqua
and baaad on tranda In privato oactor data, but It la not poaalbla to
know how rollablo thaaa calculatad aorlao aro. Thla problon la
anhancad alnco tha C30 publlahad data on financial and phyalcal atocko
for tha paraonal aoctor hava boon aubjoct to nunoroua rovlalona for
tha parlod aftar 1979 but not bafora. Thin Incroaaao tha doubt on tha
rallabllity of pro 1979 (4 financial atock data. Tharafora allowing
for ona parlod lago tho oatlnatlon parlod la takan as 1976 QL until
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1967 4. Th* Mtf point for th* ootlIMtlon pwrlod tnkoo Into account
tIM graator unrallablUty of now publlahad data.

Tha charta rafarrad to In thin chapter ara to ba found In appendix
9. A Tha actual data uaad In thla atudy la llatad In appendix 9.1.

9.3 Financial Aaeeta
9.3. 1 Liquid aaaete

Plota of the real atock of tha four liquid aaeeta categorlae nodellad
In thin etudy are ahoun In charte 1 to «. Building Society dapoeite
and National Savinga both ehow atrong growth In real tame o*er the
1980*a whllat bank tina depoelta ehow a raal decline. Tranaactlon
etocka aleo ahow raal growth In the 1990*e although thla la not ae
atrong. The aharea of the three coeponenta of total Interaet earning
liquid aaaeta can be eeen nore clearly In Chart 9. It ia clear froe
thla chart that building eoclety depoelte haa bam the etrongeet of
the Intereet earning liquid aeaeta ovar the period. The building
aocletlea Increaeed their ehare of thle earket over tha latter part of
the 1970 a following the introduction and proaotlon of tM” aharee by
Boet aocletlae. Over the period 1979 to 1982 the building eocletiee
loet eoM of thla ahare aa a raeult of Incraaaed conpetitlon fro*
banka and the national eavinga Induatry. Froe 1962 the ahara of
building eoclety dapoelta hae Increaaad even eora rapidly aa the
building aocletlee continued to Innovate with the Introduction of
praeli« eccounta. The greater coapetltlvenene of bank tine dapoelta
and the reeultlng Increeee In ehare over the period 1979 to 1982 can
be eean In the plot of Internet ratee on liquid aaeote in Chart 6.
Thla ahowa the rate of intereet on bank tine depoeite to bo clonar to
the ratee on the other two catogorlee over thla period. Over the lent
aix yaera of the eetleation period though the Intereat rate on bank
tiea depoelta hae becoea no unconpatltlve ae the period before 1979
and thia haa lead to a draaatlc decline In ehare. Tha introduction of
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Int*rMt eerning sight dsposlts froa ths snd of 1963 Is snothsr fsctor
ssplsining this dscllifts.

Ths Nstlonsl Ssvings (NS> InstruMnts asds up s rslstissly SMII but
stsbls port of Intsrsst ssrning liquid ssssts up until ths bsginning
of 1981. At this tIM ths rstss of Intsrsst on ths cosponsnts of this
sssst «Mrs asds aors cospstltlss (sss Chart 6) and grastsr proaotlon
of NS products occurrsd as tha Govsrnasnt sought to Incrssss funding
throu” tha asdlua of national ssvings. As s rssult NS Instruaants
(particularly NS csrtlflcstas) Incrsassd thslr shsrs of Intsrsst
aamling liquid ssssts until 1984 snd sftsr this tins tha shsrs sppsars
to hsvs stsblllssd.

Turning now to transaction stocks (dsflnsd as notas and cola plus bank
sight daposlts plus National Savings ordinary daposlts) this also
forasd a dsclining shsra of total liquid asssts until around ths and
of 1982. This can bs assn clsarly In Chart 7. This daclins la dus to
sany factors Including tha Incrsssing financial sophistication of
houssholds and thalr sssrcb for ths bast rstum for thslr funds hold
in liquid fora, ths hssvy aarkatlng of building soclsty products sines
tha 1970*s, ths dsclina In cash holdings as a rssult of tbs Incrssssd
usa of crsdlt for transaction purposss. Also It wuld ba sspsctsd that
during tIBSS of high Inflation, such as ovsr ths psrlod 1973-1962 (sss
chart 8) that houssholds would prsfar to hold liquid funds la Intarast
naming fora, as this coapsnsstss to sons sxtsnt for tha Inflation
sroslon of ths stock. Ths stability of tha shsra (ralatlva to ths -
ssrly part of ths parlod) froa ths and of 1964 la probably sccountsd
for by tha rsductlon In Inflationary sspsctatloas (sss Chart 8) asking
It lass costly (In taras of ths ralatlvs sroslon of tha sssst stock)
to hold non-Intsrsst saralng balancas and ths Introduction In Intsrsst
ssralng sight dsposlts by banks.

Tha discussion In this ssctlon would suggsst firstly that rsal

Intsrsst rstss sppsar to play an laportant rols In dstaralning
allocation dsclslons - thus supporting ths usa of an allocation aodsl
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- e»!l Mcondljr that thara ara othar faetora auch aa financial
innovation uhlch alao appaar to play a rola but tdilch ara aora
difficult to nodal. It was aantlonad in chaptM* four though that tha
innovation of naw financial producta auch aa intaraat baaring alght
dupoalta will ba accountad for in tha nodal by a trand varlabla
baginning in 1963 4.

5.3.2 llliquid aaaata

Tha othar financial aaaat aaplalnad in tha nodal - public aactor dabt
- conaiating of govarnnant aacuritlaa andad tha parlod with
approxlnataly tha aana ahara of total financial aaaata (axplainad in
tha nodal) aa it bagan. Thla can ba aaan in Chart 9. Ovar tha parlod
though tha ahara haa fluctuated raflacting capital galna/loaaaa on tha
aaaat. Of tha two financial aaaata not axplainad in tha nodal (but
includad aa explanatory varlablaa - aaa chapter 4) , nanaly tha atock
of Life Aaauranca and Panalon Funda (LAPP) and coapany aharaa, EQUITY,
it la clear fron Chart 10 that ovar tha firat half of tha aatlnation
puriod thara haa bean a ahlft in wealth holdinga fron EQUITT to LAPP.
Thla Inpllea a ahift fron diract to indirect holdinga of aqultlaa and
thara ara nany raaaona for thia which ware briefly nantionad in
chapter 4. Tha ahara of EQUITY in total financial aaaata haa
atabillaed though in tha 1960*a and Incraaaad fron 1986. Thla la
partly due to an Incraaaad acquialtlon of aqultlea by houaaholda
following tha Oovarnnant'a pronotlon of wider ahara oiatarahlp through
tha Privatiaatlon laauaa, and partly to tha bull narkat in aqultlea
fron 1981 to 1987 which aaw tha accrual of large capital galna. Indeed
it la argued that tha accrual of large capital gaina to illiquid
financial aaaeta auch ae LAPP and BJULTY ovar tha 1960'a nay have had
an affect on conaunption - aaving behaviour . Davla <1968) arguaa that
the nagnltuda of capital galna on EQUITY. LAPP and houalng nay partly
explain tha daclina in tha level of aaving ovar tha 1960'a. Thla
followa fron tha hypothaala that houaaholda have a target level of
wealth and that whan wealth accruaa in tha fom of capital gain (and
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wiM davalopamt* In th* crndlt Mrknta Mk* It Malar to tmlIm thla
gain - dlacuaaad In chaptar 4 and balow) than thara la lom naad to
accrua «walth through financial acqulaltlon. Thla providM a rMaon
for tha Inclualon of EQUITY and LAPP aa axplanatory varlablaa In tha
modal.

S. 4 Tai«lbla aaaats

Tha two tangible aaMta asplalnad In tha nodal ara coMunar durablM
and houalng and tha oharM of thOM In total phyalcal aaMta ovar tha
aatIMtlon period ara ahown In Chart 11 Tha ahara of conauMr durable
atocka can be aaan to havo fallen relative to dwalllnga over the
period. Thla raflacta tha IncroMing trend to owner occupation and
hance Incraaaed InvMtnant In houalng Md houM price price chMgM
iMdIng to capital galna. Clearly It la capital galM which have
donlnatad tha Increaalng value of the houalng atock alnca tha late
1970*a. Aa atatad earlier capital galna ara likely to have had an
effect on other fInMclal declalona of houaaholda and It could In fact
be argtMd that capital galna on housing are likely to have a atronger
effect on other declalona, becauM of the wider ownerahlp of tha asset
acroM houaeholda fcoapared to EQUITY) and the eaM of rMllalng the
gain, particularly alnca 1980 (conpared to LAPP).

Ore affect of the large capital gain on other houaahold daclslona la a
direct one on conauaptlon and other aaMt acqulaltlon ss tha gain la
rMllsed. Another leM direct effect ateM fro* the arguMnt that
thaM capital galna sake households fM | aore wealthy and thua In the
long tern laada to a reduction In acqulaltlon of other typea of

asMta. <la. a reduction In the level of MVIng as asperlMcad over
the 1900*a).

Plnally In thla section the relative aharM of phyalcal asMts Md

finMClal MMts fesplalned In tha aodel) are shown In Chart 12. Thera
WM a shift fro« financial to phyalcal MMts over the period 1977 (3
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to 1980 Qt Mhllot Inflation was high. Howaaar financial aaaata
racovarad Boat of thla ahara ovar tha 1980*a.

9.9 Uabllltlaa

Tha raal atock of tha two llabllitlaa asplalnad In tha sodai -
conauaar cradlt and loana for houaa purchaaa - ara ahotm In Charta 13
and 14. Both thaaa llabllltlaa hava groonn In raal taraa ovar tha
aatIMtlon parlod, but tha rata of growth wea algniflcantly faatar
aftar 1980. Thara ara a nuabar of raaaona for thla %ilth tha aaln ona
balng tha ralasatlon of controla on landing. For conauaar landing thla
Involvad tha rasoval of tha "Coraat® on banka and tha abolition of tha
Blnlwa dapoalt on hira purchaaa tranaactlona. Tha growth In aortgaga
landing wea alao Influancad by tha raaoval of tha "Coraat" on bank
iMidlng which proaptad tha antry of banka Into tha aortgaga aarkat
raaulting In graatar coapatltlon which alao halpad to bring about tha
braak up of tha Building Soclatlaa cartai arrangaaant on Intaraat rata
aatting. Thasa Inatltutlonal changaa In tha paraonal aactor cradlt
aarkata ara dlacuaaad In graatar datali In chaptar four, aactlon four.
Tha affaci of thla graatar availability of cradlt for houaaholda wea
that It allowad thaa to raatructura thalr balanca ahaat ao that, for
ana”la, tranaactlon balancaa daclinad (dua to Incraaaad uaa of cradit
for tranaactlon purpoaaa) and othar aaaata Incraaaad (aapaclally
phyalcal aaaata aa It bacaaa aaalar to finanga thalr acqulaltlon
through cradlt). Anothar raaaon advancad to axplaln tha growth In
paraonal aactor borrowing In tha 1980*a la tha Incraaaad laval of
ownar occupation of houalng ovar tha 1980*a - raqulring loana to
financa tha purchaaa of houalng - aapaclally aa a raault of tha
tranafar of ovar ona Billion hoaaa froa council to privata ownarahlp
(froa 1979 to 1987). Furtharaora loana for houaa purchaaa la ona of
tha aaana by which houaaholda hava raallaad capital gain built up la
houalng.
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Th* ahcrM of tbOM t¢o llablUtIM In total llablllitlao art ahoun In
Chart 1S. Thla ahoNO that conaunar cradlt haa groan at a faatar rata
than loana for houaa purchaaa ovar tha firat half of tha parlod but
tha poaltlon la ravaraa4 ovar tha aacond half raflactlng tha graat
danand for loana for houaa purchaaa aa daacrlbad abova.

Tha Incraaaad availability and uaa of cradlt ovar tha 1960'a providaa
a furthar axplanatlon for tha fall In tha lavai of aaving If no nota
that aaving aquala purchaaaa of aaaata laaa borrowing) ovar thla
parlod (Oavla, (1987)).

5.6 CooclualOB

Tha dlacuaalon of tranda In tha varlablaa In thla chaptar appaara to
provlda avldanca for tho vlaw that ralatlva Intaraat rataa play a
algnlfleant rola In aaplalning tha allocation of funda to financial
aaaata. Thin aupporta tha uaa of a portfolio typa nodal to nodal
financial bahavlour. Tha dlacuaalon haa alao ralnforcad tha cantral
thana of thla raaaarch that houaaholda axpandltura and financial
daclalona ara, and hava bacona Incraaalngly, Intarralatad and ahould
tharafora ba nodallad aa auch. Anothar faatura hi”~lightad by tbla
dlacuaalon of tranda In tha data la a algnlflcant changa la financial
narkata aftar 1980. Tha 1980*a haa aaaa graatar conpatltlon batwaan
financial Inatltutlona following daragulatlon and tha anding of
raatrictlona on landing. Tha raatructurlng of tho Paraonal Sactor
balanca ahaot that took plaga aa a conaaquanca ahould ba capturad to
aona axtont by tha Introduction of a duany varlabla baginning In 1980
quartar thraa which la daalgnad to pick up thla anvironaant changa
(dlacuaaod In chaptar four, auction four).

In tha naxt chaptar wo nova on to axaalna tha opacification of tha

nodal and tha laauaa Involvad In aatlnating tha nodal and than finlah
with a dlocuaalon of tha oatlnatlon raaulta.
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Appendix 5. B The dsta

Thi» appendix contains data on all the variable* used In the aodel.
The data 1* **a*onally unadju*ted. The dependent variable* ar*
deflated by th* lapliclt conavoMr price deflator (henc* the O In front
of th* variable naM>. Th* other variable* ar* a* defined In chapter
i.



1976:1
1976:2
1976:3
1976:4
1977:1
11977:2
;1977:3
11977:4
11978:1
1978:2
i1978:3
1978:4
1979:1
1979:2

'1979:3

1979:4
1980:1
1980:2
1980:3
1980:4
1981:1
1981:2
1981:3
1981:4
1982:1
1982:2
1982:3
1982:4
1983:1
1983:2
1983:3
1983:4
1984:1
1984:2
1984:3
1984:4
1985:1
1985:2
1985:3
1985:4
1986:1
1986:2
1986:3
1986:4
1987:1
1987:2
1987:3
1987:4

26968
27907
28666
30274
26954
27710
28506
30715
28405
29102
30065
31971
29220
30692
30913
32905

DCON
. 17383
. 18945
. 48438
. 23633
. 93750
. 74805
. 96094
..18555
.25781
.,55664
.25781
.84961
.28320
.89453
.71484
.29688

30173..23047

30229
31237
32625
29837
30335
31094
32814
29641
30320
31374
33395
30469
31351
32508
34359
31262
32206
32778
35051
32290
32921
34051
36644
33804
34997
35941
38420
35148
36434
38062
40969

.65430
.63477
.26172
.46680
53711
13477
.73828
.72461
.21289
16797
.00391
.28320
.87500
.23242
.79688
.01563
.60547
51172
.51953
.19531
.31641
.90234
.64453
.60547
.18359
.07813
27734
.34766
.96875
91797
.83594

27893 .
28061 .
28543.
27353.
26885 .
26794 .
27964 .
28306
29110
29316
30145
29667
29768
29394
28403
27304
26687
25479
25113
24814
24920
24422
24086
23727
23097
22947
23780
23785
25440
25306
25377
24731
25708
26398
26227
26136
27576 .
28847 .
29262 .
29523 .
31409 .
32922
32998 .
33263 .
34239 .
35985 .
36450 .
37127 .

87JU3
23438
78906
92188
81055
83203
08008

.50781
42188
.68359
.50586
.84961
.35156
.38672
.51563
.69922
.72266
.25000
.93555
.26563
47070
.79102
57422
47461
.09961
.68945
.55078
.90234
40430
.83008
.38086
.71484
.93945
.78516
48242
.37695

03906
54297
92969
78711
74219
60156
59375
75000
50781
66406
96484
31641

19098
22348
22366
22491
20710
19657
18571
18596
18165
18460

DBTD
.85156
. 18945
. 50000
.45703
.98438
. 60938.
. 66211
..04883
..89648
..43750

18726..65430
19378..28125

19811
20721
20872
22566
22993
23912
24481
25277
24823
24673
24944
25132

12891
46875
91797
49414
.04102
.50000
.05859
.55664
94727
.80859
.50000
44727

24505.21289

25116
24768
24413
24937
25452
24627
24281
23138
23082
22777

.27148
.91016
. 78125
. 59375
. 12891
. 00586
..82617
,57227
..02539
..15039

22901..60938

21722
21146
20744
20684
20644
21236
20736
20716
20334
20466
20437
20693

.09570
.82422
.58789
.59766
74414
.32422
.48633
.60156
.06