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IS THERE AN EQUITY PREMIUM PUZZLE IN ITALY?

A LOOK AT ASSET RETURNS, CONSUMPTION AND FINANCIAL STRUCTURE DATA
OVER THE LAST CENTURY

by Fabio Panetta and Roberto Vial) (

Abstract

This paper reconstructs trseries ofthe real returns oftalian equities, bank and PO
deposits and long-term government bonds from 1860 to today. In the long-run the return on
shares wasnuch higher than that on government securities and also that on bank and PO
deposits. Howeverthis summary assessment is considerably influencethéogxceptional
falls in the real value of government securities and bank deposits caugethipgerinflation
that occurred in conjunction with the two world wars. Within the period, there were alternate
phasesparallelingthe economicycleand the raininstitutional changes, in whidhe return
on shares was higher than those on the other two instruments and vice versa.

Overall, the Italian equity market provided long-run returns to investors comparable to
those of othemajor countries, although a large fractiontloé risk premiumfor the whole
period can be accounted for by the performantiewing of the hyperinflation episodes of
the wars. However, thesk-return trade-off, owing tanuch larger volatility, compared
unfavourably with other markets. Moreover, ttadian equity market ithe last 30/ears (up
to 1994) when equity prices barely kept up with inflation, looks very different.

The econometri@nalysissuggests the presence of eguity premium puzzle in Italy
during theestimation period1892-1993. In contrast, fgovernment securities the observed
returns wereapproximately in line witlthe theoreticavalues. The estimates show that both
the returns on government securities #meke on sharesaclude an inflation risk premium.
For government securities, this was estimatedratind 0.8 percentage points. Tih#ation
risk premium was smaller for shares.

(O Bank of Italy, Research Department.
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1. Introduction?

Modernfinancetheoryexplainsthe expected excessturn on any riskyasset over the
riskless interest rate (e.g. risk premia) as the "quantity" of risk tingegrice of risk. There is
a vast literature, starting with tlseminalMehra and Rescott (1985) papegttempting to
account for arelatively widespread and persiste@mpirical phenomenon omarket
economies: theeturn on stocks tends to fa greater than that on lower risk assstgsh as
bonds and Treasury biffs.

In the leading internationdinancial markets the long-run profiate, approximated by
the return on sharebas exceedethe interest rate bsnuchmore than can bexplained by
aggregateisk andthe values normallyattributed to savers' risk aversidfor example,over
the last one hundregkarsthe average reakturn on stocks in thenited Stateshas been
about 6 percent per year higher than that on TreadlgyAl the same timethe averageeal
return on Treasurlills has beembout 1 percent per year. The source ofeitpaity premium
puzzle identified by Mehra and Prescbéts in the difficulty in reconciling thisempirical
evidence with predictions based on a standard consumption-baseplriagsgimodel, where
the excess returns over a riskless asset are attributed to the exthidta security’seturn
covaries with consumptiogrowth. However, the smoothness of consumption, anetakr
establishedstylised fact of modern developed economies, mattes covariance oftock

! We thank EmilioBarone, Andrea Beltratti, Michele Bagella, Matthew Canzoneri, Pierluigi Ciocca,
Mordecai Kurz, Lorenzo Pecchi, Gustav®iga, Angelo Porta, Marco Ratti, MassinRoccas,Valeria
Sannucci, Antonio Scaliand participants of the IV Financi@onference onAsymmetric InformationRisk
Management, Financial and Bankihghovation at theUniversity of Rome,Tor Vergata(November 1995)
and at Bocconi University (Paolo Baffi Center), Milan (March 1997) for helpful commentaré\ggateful to
an anonymous referee for constructive suggestions. We bear full responsibititye ie@maining errors. We
are grateful to Elio Cerritéor kindly providingimportant information; Giancarlo di Clemente, Maria Pia
Mingarini and Cristina Ortenzi provided excellent research assistance.

2 Seethe survey reporteded in Kocherlakatk996). Adding to the Mehrand Prescott (1985) findings,
Hansen and Singleton (1983) and Aiyagari (1993) document that similar phenomena characterize post Second
World-War monthly data in the United Statd®oy (1994) confirms theexistence ofthe two puzzles in
qguarterly data, during the same period, in Germamy JapanSiegel (1992) reports empirical evidence on
annual returns in thenited Kingdom across almost 2 centuries, broadly confirrtiiegpatterrfound in the
us.
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returns with consumption low; hence the equity premium can only be explained bytreghery
price of risk, i.e. by a largepefficient of risk aversion.

The purpose of this paper is teeasurehe magnitude othe risk premia embodied in
Italian financial assets across a century of data. The conceptual framework provided by the
literature on assegdrice determination igsed to guid®ur analisys ofthe data for thdtalian
financialmarkets. Ouwork is organizedur work around thguestion of whether thigalian
equity market provided long-run returns to investors comparabtboe of othemajor
countries. Answering this questiomay also help to shed some light tre pealiarity of the
Italian equity market durinthe last 30/ears(up to 1994)whenstockprices barelyjkept up
with inflation. We also investigatéhe risk return trade-off ofequity vs. bond returns,
comparing it with that estimated for the USvasd| asthe extent tavhich Italian assets have

helped domestic investors hedge tlieancialwealth againsinflation.

The paper is organised as follows: Section 2 reconstructetles ofthe ex posteal
returns on the ain Italian financial assets frod860 to 1994 an@éxaminesthe underlying
trends in relation to the principal economic and institutional changeedbatredduringthat
period. Section 3 contains a description of the theoretical reference model, based on the
simultaneous choice of consumption/saving and portfolio selection. Section 4 estimates the
risk premiaimplicit in the real returns on shares, government securities and bank deposits,
separating the component of theemia linked tothe economiaycle from thatassociated
with inflation; conclusionsare summarised in Section 5. Th&ppendix contains some
technical features dhe estimatednodel and a description tie sources and methods used
to construct the data.

2. Returns in the Italian Financial Markets

This Section is devoted tdescribingthe features andnderlyingtrends of the returns
series coveringhe periodfrom 1860 to todayThey also evaluatethe nmain economic and
institutional developments thatccurredduring thetime period. The length othe period
considered naturally makes a detaibethlysis impossibleConsideration is given tthe ex
post holding period gross returns olisted sharesmedium and long-term government
securities, and bank and PO deposits. Tétirns on shares and governmerturities
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include both capital gains and losses and dividendscoupons paid. The evaluation was
carriedout at constant prices, loeflatingthe returnsseries usinghe consumer pricedex.
For adetailed description of the sources and methods used foaltidation ofthe indices

and the nominal and real returns, see Appendix II.

Table 1 shows some descriptive statistics regarthegseriesFor the period as a
whole, the averagennual reateturr? on share$6.7 per cent) wasiwch higher than that on
government securities (fier cent) or orbank and PO deposif{sl.1 and-2.1 per cent,
respectively). As was to be expected, shares shovwmedch higher volatilitythan the other
instruments. The foregoing results are atsofirmed by Figure 1, whickhows theprice
indices ofthe individual financialassets for the whole period: at the end of 1994 teal
value of 100iire invested inshares in 1862 was 6,68k, against80.4 lire for government
securities and.6 lire for bank depositsHowever,this summary assessment is considerably
affected by thempact on government securities and bank depositsedfiyperinflationthat
occurred in conjunction with thievo world wars (Figure?). Within the period, there were
alternate phases, paralleling the economic cycle, in which the return on shares was higher than
those on the othetwo instruments and vice versa (Figusg Overall, the Italian equity
market provided long-run returns to investors comparahbilease of othemajor countries,
although a large fraction of the risk premium for the whole period can be accounted for by the
performance following othe hyperinflation episodes dhe wars. However, thask return
trade-off, owed tomuch larger volatility,compared unfavourably wittother markets.
Moreover, thetalian equity market irthe last 30 yearsyhen equity prices barelgept up
with inflation, looks very different. Inthe following pages the min trends in thedentified

sub-periods will be outlined.

Shares are thenly instrumentwhose valuegose in line with income and consumption,

albeit with wide fluctuations. Figure 4 compatége realvalues ofthe prices of shares and

3 In this Section reference is made to the arithmetic mean of annual returns.

“ The return on PO deposits is ignored in the analysis since it followed a path closely litiadofcbank
deposits.

® If the investment in shardsadbeen made in 186@he first year for whictdata are available, its real
value at the end of 1994 would have been 8,417 lire.
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government securities witthose of realper capita consumption and GDP from 1890 to
today, i.e. from the time when statistics on the macroeconomic aggregates are available.
From thevery beginning of thiperiod thevalue of investment in shares was almost always in
line with the indices of consumption and GDP and in two sub-periodi®©m the end of

the GreatDepression to théeginning ofthe Second World War and during thest-war
reconstructiori] it rosemuchfaster. The shargdecline ofthe Sixties and Seventies, which

was partially offset in the Eighties, left in the share index slightly below thaDdf, but

still basically in line with that of consumption. By contrast, the rise in the index of government

securities was much smaller.

2.1 From the unification of Italy to the First World War (1860-1914)

The government securitigadex rose sharply in thisperiod. During the 1860s and
1870s theise wasfuelled by stable high reahterest rates dug in a phase of political and
administrative reorganisation tiie Statell to a high level of publiborrowing and avery
low savingrate. In the decades thatlowed, therise inthe indexwas the result of thiarge
capital gains that stemmed fraime fall in nominaland real interest rates; these warade
possiblenot only by the reduction of the budgdeficit [1 achievedthrough substantial
increases in taxation agell asthe confiscation of large amounts of chungtoperty] but
also by the positiveffects ofthe solution of thd&Roman question. Theecline in the rate of
inflation compared to the high levels of the 1860s and 1870s was also a contributing factor.

In the earlypart of this period, share prices closely followbdse of government
securities. A short-lived exception occurratien the stockmarket rose rapidly at the
beginning ofthe 1870s, in response to timpulseimparted by the construction of tffiest
railways. However, therise in share prices and the number of listed companiesoon
subsided anthe marketemained small, aesult of itshaving only been establishedshort
time coupled withithe limited number of joinstock companies. Fronthe last decade of the
nineteenth century onwardbe sharendexrosevery rapidly, following ofthe fast growth in

® In the second half of the nineteem#nturythe most important exchangesthat of Genoa. It was not
until the end of the century that the Milan stock exchange drew level.
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GDP attributable to the countryisdustrialisation andthe expansionary phase of the
economic cycle abroad.

2.2 From 1915 to the end of the Second World War

During the First World War, thmcrease in inflation anthe public debt caused karge
rise in nominaland real interestates. Thendices of government securities and shde#is
sharply, decliningbetween 1914 and 1920 lbgspectively70.2 and 47.7 per cent ieal

terms.

In the early years dhe following decade, @olicy designed t@urb the budgedleficit
was launched anthe Government sought to reduce the enormoassnofshort-term
government securities in circulation, withoomuch success, however. After tHailure in
1924 of the voluntary conversion of such paper into long-term securities, in 1926 the
government issuetthe Littorio loan and imposédtie conversion of outstanding Treasbitls
and Treasury bonds maturing the end of 1930This operation resulted in a furthéll in
security prices. The attempts to reduce the burden of the public debt in the years leading up to
the Second World War were no more than moderatatgessfulboth due to theffects of
the 1934conversiof and also to the largecrease irthe debtitself associated withitaly's
war activities. Thehyperinflation thabccurredduring the war and in itsnmediate aftermath

caused the real value of government securities to slide.

After the share index had fluctuated for most of the 1920s, the Great Depression
caused it tofall by 37 per cent inreal terms between 1929 ard®31, with turnover
contracting evenmore. In the years that followed the government adopt@cherous
legislative and fiscal measures, in some cases of ambiguous effect. Howeegpath&on
of production associated with rearmamfereiledthe rapid recovery of the sharglex in the

"In an attempt to benefit frome reduction in interest ratéisat hadoccurred in 1933, the government
decided in 1934 to convert its 5% consolidagtack into 3.5% redeemablbonds amortizable ovdprty
years. "Even though ivas voluntarythe conversion was a success, partly owingh® premiums assigned,
the tax exemptions granted and therestrictions the law introduced on applicatidns reimbursement”
(SeeBianchi, 1979).
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years leading up tthe Second World War. The exceptionigk in inflation duringhe war
caused the share index to plunge by 84.5 per cent in real terms between 1943 and 1947.

2.3 From 1946 to today

This period can bealivided intothree nain phases (Figur®). The first, which lasted
from the end of the war to thieeginning ofthe 1960s, was characterised by raipicbme
growth and low and stable positive real interest rates. The growth of Italian industry
benefitednot only from the mobilisation ofresources for post-war reconstruction higo
from calm labour relations and the gradual liberalisatiotrazfe. Between 1948nd 1962
the shareindex rose in real terms by a factor akarly eight, while that of government
securities rose by no more than 47.5 per cent.

In the second phashich lasted untilthe early of the 1980s, the growth dfalian
industry was much slower. The first signs of instability emerged at the beginning of the 1960s,
when wages accelerated and the share of profits in income conseqdedithed.
Numerous factors subsequentigld backthe growth ofindustry, the most important of
whichwere theexplosion of labour unrest regarding wages atferemployment conditions
from 1969 onwards and theil price hikes from 1973 onwards. The rateimfation rose
sharply duringhe Seventies. The prices of government securities registered dalange
this period as a result of capital losééscaused by theése in nominainterest rates] and
the persistence of substantially negative real interest rates. Their returns nonetheless
remained above that of shatésoughout the period. In thearly part of the period, ifact,
the share market was depreseetionly by the slowdown in economgrowth butalso by a
series ofother factors,such as thenationalisation ofthe electricity companies and the
introduction of a withholdingax on dividends.More generally,the political changeghat
occurred at théeginning ofthe 1960ded to changingttitudes towardénancial capital. In
the 1970s thalifficulties of the stock market were aggravated by thisis in large firms,
which had pursued a strategy of broadening their capital withodernisingt. After rising
rapidly to a newecordhigh in 1961 real share prices hddllen by nearly half byhe end of
1964. After a temporarlyll, prices began téall again inthe beginning ofthe Seventies and
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the downward trend was accentuated by the oil crisis. By the end of 1977 the real value of the
share price index had fallen to about one quarter of its December 1970 value.

The 1980s and thearly 1990s were marked by a recovery in bond prices and
fluctuating share prices. Asflation fell, the decline in nominalnterest rates reinforced the
positive effecproduced on thendex of government securities, at a time in whichpublic
debt wasexpanding rapidlydue to the largese in real interestates,which became positive
again andsettled atistorically high levels. Inhefirst part of this period, up t@987-88, the
rise in share prices walkie both to thexpansionary phase of tlegcle and to the improved
profitability of large firms, which benefitedot only from the slowdown in wag@ncreases
compared to the previous decade but &iem the far-reaching reorganisation that they had
implemented athe beginning ofthe decade; theprofitability rose to thehighestlevel since
the 1950s. In addition, there was the effect of the changes in the structure of thraastak
made duringthe 1980s. The most important of these wasbably the introduction of
investment funds, whicltontributed to the bull market of 1985-86. The recessiat
overtook the world economy at the end of the 1980s maiffégted thestock market, \ile

its impact on the prices of government securities was less pronounced.

3. Modelling consumption-saving decision and portfolio selection

This Section provides a description of the main features of the theoretical model used to
obtain the empirical measures ofhe risk premia implicit in the returns onfinancial
instruments. In the first paragraph, we outlihe nmain theoretical issue raised a®ll the
empirical evidenceonfronted inmodelling financiaimarket returnvis-a-vis macroeconomic
fundamentals as identified the literature. In the second paragraph weosgtthe model
applied to the Italian data.

3.1 Risk premia and the equity premium puzzle: a review of the literature

There is a vast literature, starting with teminalMehra and Rescott (1985) paper,

attempting toexplain a relativelwidespread and persistesrnpirical phenomenon eharket
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economies: returns astocks tends to biar greater than those on lower risk assstgh as
bonds and Treasurills.® For example,over the last one hundregearsthe averageeal
return on stocks in the Unitéstateshas beerabout 6 percent pgrear higher than that on
Treasury Bls. At the same timethe average reakturn on Treasuryills has beerabout 1
percent per year.

The source of thequity premium puzzle identified by Mehra ances$tottlies in the
difficulty in reconciling this empirical evidenaegith predictions based on a standardegah
equilibrium, representative agennodel typicallyused byfinancial economists, where these
differences in average returns are attributed to the extevitioh a security’seturncovaries
with consumption stream. Equityn®t theonly example of asseéceivinglower returnthan
that implied by standard Arrow-Debreu general equilibrineory. Currency, foexample,
is dominated by Treasutyills with positivenominal yieldsyet sizeableamount of currency
areheld. As pointecdbut by Mehra andPrescott, theequity premium puzzle can begarded
as analogous to the smlled "rate of returndominance" puzzle that motivates much of

modern monetary theory.

Empirical evidencesuggests that there is little comovement betwsteok returns and
per capita consumption. Hencerery large risk aversioparameter seems to be necessary to
generatesufficiently high real stock returns(equity premium puzzle). However, if a
representative investor stronglyslikes bearing risk, she wants consumption to be smooth
overdifferentstates of the world, arghe also desires smoothness of consumptentime.

Yet, empirical evidence seems to suggest othensiisee individualsiefer consumptiofthat
is, save) at aufficiently fastrate to generate p@apita consumptiolgrowth at around 2
percent per year, despiery low risk-freerates,oftentimes close to zerthis is whatWeil
(1989)callsthe risk-freerate puzzle. These puzzles haweplicationsnot only in explaining
portfolio selection, but, more broadly, theyre indicative of the large gaps in our

8 Seethe survey reporteded in Kocherlakatk990). Adding to the Mehrand Prescott (1985) findings,
Hansen and Singleton (1983) and Aiyagari (1993) document that similar phenomena characterize post Second
World-War monthly data in the United Stat@&gy (1994) confirms thexistence of equitandrisk-free rate
puzzles in quarterly data, during the same period, in GerraadyJapanSiegel (1992) reports empirical
evidence omannual returns in thé&nited Kingdom across almost two centuries, broadly confirming the
pattern found in the US.
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understanding of the macroeconomy. Huglity premium puzzles indicates that we do not
know why people keep on saving even wheturns are lowmodels ofaggregatesavings
behaviourmay be orniting some crucial variable. The risk-fregte puzzle demonstrates our
poor understanding as tevhy individuals are so averse to thkighly procyclical risk
associated witlstock returns. Withouhis knowledge, we cannot hopedive a meaningful
answer to the relevant question, raised by L{&887), about how &tly individuals find
business cycle fluctuations @onsumptiongrowth and how far portfolio diversification can
go to hedge the macro-risk brought about by output fluctuations.

Attempts have been made along sevéras to resolve thetwo puzzles.Plausible
explanations fothe lowvalue of therisk freeratecan be found by abandonitige standard
preference orderings imposed Kye expectedutility assumption.For the large equity
premium, ot is morepen to debate as tohich improvements tthe basic modelvould be
required to deal adequately withe empirical findings. Recentlguggested approachesy
on two key features: generalised expectadity and habit persistence preferences on the
demand side; multisector technology wilimited intersectoral mobility of factors of
production on thesupply sid€. On thedemand side, habit formation can decouple risk
aversion andnarginal elasticity osubstitution, agienerally achieved bgetting awayfrom
separable utility function. Othe supply sideJimited factor mobility frustrates consumption
smoothing by moving the price of capital adversely with respect to the pattern of the
marginal utility of consumption; asrasult, the price ofapital isnot as low as it should be
during a recession andice-versa, inducing larger risk on equityHowever, these
modifications donot gofar enough in accounting for the low consumption growth-equity
return correlation and the countercyclical behaviour of investment goods price in the data.

Trading frictions, determined by incomplete market and high transactsis for
equity, have been introduced égplainasset returns data. It is importantrécall that under
complete markets, Constantinidd®982) showed that there alwagsists a "representative"
agentmodel which duplicateasset prices foany heterogeneousconomy facinghe same
uncertainty. Therefore, theffect of heterogeneity of preferences or endowmentsthie

® See Boldrin, Christiano and Fisher (1996).
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treatedwithin the context of a traditional single agenbdel™® A recentbranch of literature
explores thegoint effect of market incompleteness and weatthquality on assetriging.
Constantinides anDuffie (1996) show that thabsence of labour income insurance markets,
combined withthe permanence of labour incorsbocks, haghe potential to generaterigk
free rate thatmay be mucHower than the complete markaisk freerate. Similarly, if a
sizeable fraction oindividuals facedorrowing andshortsale constraintghe risk-freerate
may drop substantially belovihe predictions of the representative agent mdddbwever,

the assumption of permanefperfectly autocorrelated labouipcome shocks is critical. If
shocks are less than fully persistent, Heaton and Lucas (1996) show that the niakefree
and the equity premiurarelargely unaffected byhe absence of markets, because investors
caneffectivelyuse the accumulated assetsetf-insure against idiosyncratic rigke. shocks

to individual income).

Investors who try to engage in asset tréat=e all sorts of transaction costs, e.g. the
bid-ask spread, brokerage fees, load fees, taxes and informational costs. However,
transaction costsan have a significant impact on equity premiomly if one can asserthat
there aresignificant differences in trading costs across the stock and bond mankées;
this assumptionthe premium onstocks represents compensatiat for risk, but rather for
bearing additional transaction costs; as a result, bondekltelespite their lowate of return
because thegreless costly tdrade. The transaction costsplanation resembléle solution
adopted inmodelling the demand formoney when facinghe "rate of return doimance
puzzle". Empirically, it is unclearwhether thesizes andsources of trading costs are
sufficiently documented to suppotthis explanation” Theoretically, aninfinitely lived
investor is able temooth consumptiosubstantially by simply buyingnd selling the asset
that is cheapest to trade. Sban consequently contemplateaking arbitrage profits by
buying and holding stock for éong period of time antherefore amortise thiaitial trading

cost. The suggestegbossibility of a"market segmentation effect”, resulting frdmmited

19 See Gollier (1998) for some resultsthie equilibrium price of assetsmdercomplete markets stemming
from the interactiooetween weth inequality and social risk preference.

1 See Telmer (1993) and Lucas (1994).

12 See however Fisher (1994) for a different assessment.
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market participation by investors, has also been considered as a potential explanation. In
principle, it might be possible that equity returns would be more correlated with
consumptiongrowth of stockholders than theonsumptiongrowth of non-stockholders.
However, Mankiw and Zeldeg1990 provide direct evidence for the US market that the
stockholders covariance istill not large enough tosupport the markesegmentation
hypothesis as an explanationtb& equity premium puzzle. Limitetharket participation can

be a reason fdacking liquidity. Recentlythe risk of stockssuddenly becomingliquid has

been offered byBrown, Goetzmann and Ross (1995), under Il "survivorshipbias
hypothesis”, as explanation for the inexplicable part of the equity premium. Historically,
asset trading broke down oseveral occasions, thudrastically reducingstock market
liquidity. They estimatehow much extra-return investonsould require from equities to
compensate them fdhe risk thatthe marketmight not survive. Assuming an 80epcent
survivalrate for markets, gure well above thdistorical average, would be consistesith
about half of the premium olserved on US and UKstocks. The survivorship bias"
explanation is a refinement tfie peso’s problem-type of argument proposedRistz
(1988), suggesting thatfrequentlyoccurring stock-market "crashes" caxplain higher ex-
ante equitypremiumswith standard risk aversion parameters. In a related paper Goetzmann
and Jorion (1997) try teest the Survivorshipbias" byestimatingthe long-term returns to
investing in a broad cross-Sectioninffernational marketsver the twentieth century.h&ir

main conclusion is thathe real return on US stocks over the period 1921-1995 (almost 5
percent peannum)appears rather exceptional, @ber marketstypically returned 3 percent

less than US equities.

The recent concept of Ratiorialiefs Equilibriumprovides a fresh perspectif@ the
equity premiundebate® This newtheory accounts for observed variations in asset prices in
excess of market fundantats by introducinghe notion of endogenous uncertainty into the
standard model. Beliefs heterogeneity across market participants propagates price
uncertainty endogenously fatich investors need ttompensated. The size thie premium
increases byhe extent tovhich endogenous uncertainty affects asselatility in excess of

13 See Kurz and Beltratti (1996).
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the variability of fundamentals. Similaesults can be obtained undénightian uncertainty,
where probability function caonly be vaguely defined. Aversion such uncertainty by a
representative investomay be sufficient togenerate changes in asset prices without

movements in fundamentdts.

3.2 Generalised expected utility preferences

The main benefit of modellingpreferences according to tgeneralised expectedility
model is thatthe investor’s attitudetoward investment risk and consumptigmowth are
separeted.This allows intertemporal substitution and risk aversion to be high
simultaneouly, therefore it carexplainthe combination of a high equitgeturn and a low
risk-free rate, while beingconsistent with thestylised facts laout percapita consumption
growth {very smooth pattern and low correlatiamth stock returns). Inaddition, the
generalised expected ilitty model has the desirable attribute of being suitable to
econometric implementatiorthus allowing the estimation of risk premia. This is a clear
advantage over ost of the other suggested s@utions to theequity premium puzzle
reviewed in Section 3.1, whicthave not yet faced thechallenge of econometric
implementation and testing, partly becauseheflack of relevantdata over dong sample
period.

The generalised expecteutility model is based othe simultaneous determination of
the demand for consumegoodsandfinancial assets. The latter areld for the purpose of
guaranteeing the desired pattern of consumption twee. Accordingly, the risk that
consumers assign to each security dependthercorrelation between its returns and the

desired consumption.

Consider an economy in whithere are N assets wititossreal return factor¢e.g. 1+
real return) betweertime t and t+1 equal to R,; = (R, R, .....R; ) The assets in

qguestion caninclude non-tradable forms of wealth, such as human capital or pension

entitlements. The shares of timelividual assts owned by #ypical consumer athe end of

4 See Epstein and Wang (1995).
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each period are defined as w,,; = (Wt,1,@Wh1,...,w0,) . The decisions to consume and
alocate wedth between the various assets are made on the basis of an intertemporal
objective function, subject to the budget constraint that defines the growth in total net
wealth:

(1) Max W[C,,C,.....Cr,...,C. ]

st. Au=(A-C)aRy  Ot=01.,T,.

where C; and A; represent the consumption in period t and the real wealth at the end of the

period, respectively. Since the returns are stochastic, the specification of preferences must
identify both the choice between present and future consumption and the degree of risk
aversion. Working with the preferences of a representative agent can be defended on three
grounds: (i) by the assumption of identical agentsin the economy; (ii) by defining the social
welfare function, of the economy; (iii) by identifying the marginal investor who consumes a
basket equal to average consumption and holds the market portfolio of assets. In this paper
the two models most commonly used in the literature have been adopted. The first provides
for the maximisation of expected utility, assuming the intertemporal separability of utility

and constant relative risk aversion:
) W=E Y BU(C.y) where U(C)=C""/(1-y)
s=1

where y represents the relative risk aversion,’® B the subjective rate of intertemporal
preference and E; the expectation the basis of information available at time t. This is the
standard expected utility model, which constrains the coefficient of relative risk aversion, vy,

to be equal to the reciprocal of the elasticity of intertemporal substitution; it is a highly

restrictive assumption, which can be relaxed by generalising the preferences structure.

> The shares . can be interpreted as net positions and can take on a negative sign, i.e. become liabilities.
Thismakesiit possible for net income flows (including taxes) to be included in the budget constraint.

18 |n this formulation the relative risk aversion coincides with the elasticity of marginal utility with respect
to changesin consumption, i.e. with the curvature of the utility function.
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A recursive specification of preferences allows the second model to distinguish
between pure risk aversion and the intertemporal substitution elasticity of consumption.'” In
particular, the following recursive structure is adopted for the intertemporal profile of

preferences:

Vi =W[Chy MVi)]  Ot=0L.T,.o

) a-H  a-H S

where  W=[(1-b)C S + bm S]s—l
1
mv) =[EV$9|1-g

where o indicates the substitution elasticity of consumption. Equation (3) reduces to
equation (2) when y = 1/g, i.e. when the coefficient of relative risk aversion is equal to the
reciprocal of the intertemporal substitution elasticity. Furthermore, if y=0 =1 (substitution

elasticity and risk aversion both equal to one), we have the special case of logarithmic
utility. Under hypothesis (2), the first-order conditions (Euler equations) which must be

satisfied by the optimal choice of consumption and portfolio selection are as follows:

(4) E,

=

g 0O
D .
%B Ruf=1l Oi=1.N; Ot=01.T..e
0

under hypothesis (3), aternatively, the Euler equations are represented by (see Epstein,
1992, sect.4.2):

17 See Epstein (1992) for a detailed description of the approach adopted here.
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where 7., =B° 19&5 (R
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N .
RtTl = ZwiDRﬂ
=1

where w/’ represent theptimal shares of each assetlie consumer's portfolio, ang", is

the average realeturn of theoptimal portfolio, generallyknown in the literature as the
"market portfolio”. In order talefinethe concepts ofisk premium and risk-freeeturn, the
second equation of (5) can be rewritteri®as

Co(Q,, )+ EQ, ER;=1  0i=1,.,NOt=0,1,.., T
6 Iy
©) where Q. =01 [
0RO
by definition, the risk-free reateturn, denoted byR',, is not correlatedvith any of the
variables contained in the consumer's information set and thas ecerrelatectven withQ,, ,

(the intertemporalmarginal rate of substitution, hereinaftdMRS). Hence, setting the

covariance in (6) equal to zero, we have:
(7) E.(Q.)E(R,)=1
and, in view of the deterministic nature of the risk-free return, we can write:

Rf : 1
t+1 ~ :
(8) EtQt+1

'® Recalling thatcov (X }) = Exy- EXEy
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The risk-free return atme t+1 is thus equal to the reciprocal of the IMRS expected at
timet. The risk premium, equal tibe difference betweethe expected return on the security
and the risk-free return, is obtained by substituting (8) into (6):

© ERu=Ra_ _coqQuR.)  Di=l NOt=01..T,..m

R
from (9) it can be seen that thisk premium on security i is positive [1 or in other words
that the expected return is greater thanriglefree return] only if the covariance between
the return on theecurity and the IMRS isegative, sinc®' (equal to 1 + the risk-freate)
IS positive. In economic termthye consumer requires a compensation with respect to the
risk-freerate of return if the return on theecurity is low when consumption is loov, in
other words,when it is more "costly", in terms of welfare, to matkes inter-temporal
substitution of consumption. Conversellge return required is lower if the wealth asset
helps toattenuate the risks associated with inter-temporal substitution of consumption. In
other words, in thenodel analysethe popularity of each securitylisked to its "insurance"
function: the most desirable securities, for which the required return is lower, arsvitioae

higher return in adverse phases, i.e. when consumption IS low.

The risk premium given b{9) can be reinterpreted in terms of the spread sgcurity
with a return that is negatively correlated with IMRS:

ER..- Ru=Bo(E Ri- By Di=1,.N 0t=01,Tw

i _ CoV( R, F3+1)
(10) Po Var(R,)

R[+1:—9Q+1 020

in the financial literature, R?, is generallyjknown as the "market" return (Constantinides,

1982), while B‘Q, which is comparable to gegression coefficient, is known #se "beta"

coefficient and represents tisensitivity ofthe risk premium tahe spread dR%;. In the

9 This principleclosely resembleshat underlying the models normally used to analyse stoakket
returns, such as the CAPM.
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present context, however, the latter doesnormally coincidewith R™,.*° More generally,

Qw1 can be interpreted as a stochastic discount fastoch represents the prices of jodfg

in differentparts of the world for any financial asset (see Campbell, Lo and MacKinlay,
1997, ch. 8). Under complete markets, the absence of arbitrage is equivatergxistence

of a stochastic discount factor (alsalled equivalent martingale measwegDuffie, 1992),

implying the linear capital asset pricing relation displayed in equation (10).

Since it depends on informaticavailable inperiodt, the (9)-(10)risk premium is
affected byall sources of uncertainty present in the economy. Consequenithgjutles a
premiumfor the risk of inflation, which is a function ¢fie covariance between real returns
and consumer prices. Imagine that it is necessary to complatalynisethe realreturn of a
security fromthe risk of inflation; for this purpose anndexation mechanisroan bedefined

wherebythe adjusted reakturn (R'?) both haszerocovariance with inflation and satisfies

the equilibrium condition defined by the Euler equation of (5).

Defining the inflation risk premium aghe difference betweethe expected return of the
security and the expected return okecurity fully immunisedagainst inflation, it can be

shown that (see Appendix I):

E(R:-q.]__ Rﬂ _ ﬁé(Et R?fl_ R+1) - B(IQ .
E, RJE - |%11 Sn(Et RQ+1 - I%11) Bclg + B(TQ[&IT

Oi=1,.N 0Ot=0,1,..T

i Cov (R, R))

°© Vvar(RY)

Bi = COVt (rlt+l’ R+1)
T Varn(My,)

(11)

«_ Coy(N.,, B)
Po =" Var, (R%)

20 |n fact, it is a non-linear transformatiqsee equatior(7)). However, seéMerton (1973)and Cox,

Ingersolland Ross(1985) for asurvey ofthe conditions in whichR?, and R, coincide, with temporally
separable preferences, constant returns to scale and maximisation of expected utility.
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the inflation risk premium, which is given by (see Appendix I)

E,( Rﬁ - RID = _B;[B(Tg[ I'_t{fl VarQ,

(11) .
Oi=L,N;0t=012...T,..p

is positive if the correlation betweénflation (denoted adl,, ) and asset returns atioht

between inflation and the IMRS (or stochastic discount factor) is negative, thaiig ifdhe
product of the corresponding beta coefficients

(12) BiBE<0 Oi=1N.

Furthermore, nanflation risk premium igncorporated in real asset returns if at least
one of the correlations is equal rero” It follows from (12) that apositive correlation
between the realeturn of asecurity and inflation isiot sufficient per seto justify the
existence of an inflation risk premium or to determine its Sidfar this purpose, it is in fact
necessary to establishie sign of the correlation betweénflation andthe IMRS. Thesign of
such correlation isi0t obvious a priori, since it depends not only on consumption
preferences and tlgrowth ofconsumption but also on the return of the market portfolio and
hence orthe correlation between inflation and all the existing assets. In the case of a
negative correlation between thmate of inflation andthe IMRS, a positive correlation
between real returns andflation would not be sufficient to protect against therisk of
inflation and the return on thesecurity wouldstill include an inflation premium. This
"perverse" effect could also occur in the event of a negative correlation betweetutheon
the security andhflation [J the so-calledMundell effect”. Ultimatelythe evaluation of the
inflation risk must take account of the link betweeflation andthe IMRS, i.e. of the
interaction between inflation, consumption and the market portfolio. The method used here
to evaluate thenflation risk premium is of a general nature and, in principle, could be

21 This, however, doesiot excludethe possibility of aninflation risk premium being incorporated in
expectednominal returns. Such a premium, in thbsence of correlatiobetweeninflation and the real
variables, would be attributable exclusivelyth@ variance of inflation (or, morexactly, tothe covariance
between expecteihflation and actual inflation, ashown by Cesari ,1992, for an equilibrium model of the
Cox, Ingersoll and Ross, 1985, type).

22 See, for example, Fama and Schwert (1977) for an evaluation of the inflation risk prieasienion the
correlation between real returns and inflation (both anticipated and unanticipated).
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applied,mutatis mutandisto evaluate thenpact onthe expected return @il the sources of

uncertainty present in the economy.

3.3 Consumption, inflation and real returns in a log-normal model

The evaluation of risk premial including thatassociated withinflation [0 was
implemented by estimatingquationg4) and (5), usingdata on the ex poseal returns on
shares, government securities and bank deposits. The estintagepogmia should help to
explainthe differences described in Section 2 between the returns observed for the three
types of instrument. The literature has underscdies difficulties encounteredwhen
attempting toexplainthe behaviour of returnsising portfolio selection models such as the
Consumption Capital Asset Pricing Model (CCAPM), developed by Mertdv3),
extended by Breeden (1979) andde popular in macroeconomics by Lu¢e&78) andHall
(1978)* The main problem, known as thequity premium puzzlésee Mehra and Prescott,
1985), is how to explaithe fact that actual returns @uguity are much higher tharthose
predicted by the standa@CAPM. This latterequires thatwo highly implausibleconditions
be satisfied: exceptionally high levels of risk aversaml excessivelylow (and ultimately
negative) values ahe subjective intertemporal discounte®* at a time of reagrowth in
consumption. It isiot clear how to render a negative risk-frage of returrcompatible with
a production function characterised by a positive intertempatalof transformatioft, This
obviously makes imore difficult to "explain” the behaviour of returns in terms of that of

consumption.

2 SeeRoy (1994) for a multicountry comparison extendingl&pan and Germany t@&CAPM rejection
found for the US.

24 Thesetwo conditions give rise tehe so-called risk-fregate puzzle, i.e. to a theoretical risk-free rate
below the observed one (see Weil, 1989. Nonetheless, Kocherlakota, h83Ghown that a negative
subjectiveintertemporal discount rate is not incompatible with hlypothesis of intertemporal maximization
for an economy which is growing and in which there is uncertainty.

% Recently,Cochrane andHansen (1992) have showtmat thestatistical properties of the time series of
consumptionand real returns areery different from thosethat theory would suggest (correlation and
conditional moment puzzles). Observed consumption and returns are only weakly correlated. In particular, the
changes in the rate of growth of consumption are much less pronounced than those in real returns.
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Whereas the empirical testing of equation (4) is not affected by problems concerning the
observability ofthe variables,the estimation of(5) requires the return of the "market
portfolio” to be known, and this cannot be observed directly. Recouteenimonly made in
the literature tovariableswhose returns are deemed, a priori, to proxy therstaln of the
wealth of theeconomy (including human capit&?)This solution,which in anycase is not
without its own problems, cannot beopted here owing to tl&ck of a reliablendicator of
the behaviour of such wealth ithe period consideredAccordingly, for the purpose of
identifying the model and estimatinthe parameters of (5), recoursas been made here to
the following simplifying assumptions: (i) joint lognormality of real returns, the groatt of
consumption andhflation; (ii) no changeover time in thematrix of the covariance akal
returns, the growth rate @bnsumption andhflation; and (i) constraints on the stochastic
process followed by the return on wealth.

On thebasis ofthe aforementioned assumption gpplied tothe system of equations
(5), the following equilibrium conditions for the expected returns thiedrisk-free return (and
hence ortherisk premia) in relation tohe rate of growth itonsumption holdsee Epstein,
1992, sect. 4.4):

[ 1 y)D E(Oy 1)D - —
Er.=r! -0 Oi=1,,N O0t=0,1,.Tee
t't+1 t+1 2 | 0_ 1)§jm (0_ 1) gjml

T1-y) 0 ﬁvo HCEIE
= B g Fen D - (o 1)

o2,
(13) . E

1
B =Km+ %%tACHl
K E—HOQB +1%—y %@yﬁmcfn—z%mm
i 2 -1

where oc,i and om,i indicate the covariance between the mediirn on thesecurity and,

respectivelythe growth rate ofonsumption and the return total wealth?” while o2, and

%6 Epstein and Zin (1991a) use a mean of the returns of certain sectors of the stock market.

" In what follows, lower case letters are used to indicate the log of the previously defined variable.
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0. indicate, respectivelythe variance ofthe return on wealth and the covariance between

the latter and thgrowth rate oiconsumption. Théollowing conclusions can bérawnfrom
(13):

a) therisk premium of eaclasset is a function ahe covariance of its returwith
consumption and with theeturn on wealth, the degree ik aversion andhe elasticity of
intertemporal substitution of consumptidn;

b) the risk-free return depends on the expecétd of growth inconsumption, the
variance ofthe return on wealth, theariance ofthe growth in consumption and the
covariance between thewo latter variables. It is also gortional to the subjective
intertemporal discourrateand is influenced byhe degree ofisk aversion andhe elasticity

of intertemporal substitution of consumption.

The sign of thepremium may bgpositive or negative, depending tre impact of the
two factors of systematic risk: consumption ahd realreturn on wealth (the latter inew
of the recursive nature of preferences)otder to clarifythe effect ofthe two factors, it is
worth obtaining the risk premium withthe standard assumption ok aversion and the
elasticity of intertemporal substitution being equal (see equation (4)):

Etrti+1:rtil—£0i2+yoci Oi=1,.N Ot=0,1..,Te
2 fl

(14) f 1

2 2

fa1 = E/AC,, — (logP +EV O¢

It can be seen fronil4) that asecurity with a return characterised both blam@e
premium withrespect to the risk-fre@teand by a low correlation with consumptionpifas
a high value ofy (the degree ofisk aversion) irthe first equation. Ifthe variability of the
growth rate ofconsumption idimited O so that the termy?c? is low, despite the high

degree of risk aversion and the expectedgrowth inconsumption is large, thealues of 3

required to obtain a theoretical risk-fresge in line with the observedhlue may be greater

28 The variance of the return on the security only reflects a Jensen inequality type effect.
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than oneor, in other wordsthe subjective intertemporal discowate maybecome negative.
As shown by Epstein arin (1991a), thanclusion ofthe market portfolio in (13) tends to
ease thesdlifficulties® Alternatively, adding a slow-moving "habit", or time-varying
subsistence level, tthe basicpower utility consumption-based model, as @Gampbell and
Cochrane (1994)can also help to match excesturns onequity with reasonable risk-

aversion parameters.

The inflation risk premia, determined dhe basis of(11), aregiven by (seeAppendix

l):
i in_ Onij (1 O'(l—y) 1-y U
Etrt+1_Etrt+T1[__ O'nf Eon,i + (@ -1 On,m+(0__1)0n,cH
OrmUdl o(l-y)d 1-y O
15 ErT, - ErT=—-—"10 + + o
( ) tit+l Ett O_i (0__1) gjn,m (0__1) n,c%

=1L.N [t=01.T,..00

the second assumptidn of no change ovetime in thematrix of the covariance akal
returns, the growth rate @bnsumption and inflatiodl implies nochange ovetime in the
risk premia of(13) and(14). Substituting the second and third equation§18f) in thefirst
gives:

E@‘H—Eéﬁaqﬂ—,qﬁ:o Oi=1.N Ot=0L.T,.m

_ -y 5‘“’ -5+
6 =
(16) oy Fem D : .

[0
U
H
1M-y c 2 [0 1 G2 [(1_V)D Hoy -DO
@"93*2%%“’% O el 2% o -y "o - B

29 Nonetheless, Weil (198@)nd Epstein and Zif1991b) explairthatspecification (14) is stilffected by
one of the fundamental limitatioassociated wittthe principle of the maximization of thexpected utility as
formulated by vorNeumann and Morgensterimsofar as the risk premium is proportional to the variance of
the return exposed to risk. This indicator of dispersion is of the second(ordefaylor expansion around a
fixed wealth level)andtherefore it leads to risk preminat tend to be smalhen the return dispersion is
limited (see Bekart, Hodrickand Marshall1994, for details).
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the evaluation of the covariance of the returns and of consumption requires the specification
of an equation of consumption and inflation. Analogously, the determination of the inflation
risk premia in (14) makes it necessary to specify an equation for inflation. The functional

form adopted for the two equations is the following:

N .
EAG =@y + @AC + Z A
=

(17) BT = o + 9171, + 9,0y,
0t=01..,T,.. 0

in the first equation expected consumption growth at time t is a linear function of current
realised consumption growth and the level of realised real asset returns. In the second
equation the expected inflation at time t is a linear function of current inflation and GDP
growth (defined as Ayt). This latter equation can be interpreted as a supply curve
representing a standard NAIRU relationship (or Phillips curve), in which the expected
change in inflation depends upon current inflation and an excess demand term (an indicator
of the output gap) given by the deviation of current output growth from its (constant) trend.
Such an equation can be derived from the aggregation of optimal price-setting decision by
monopolistically competitive firms adjusting their prices with a constant probability in any

given period.*

The impossibility of observing the return on total wealth requires, for the purpose of
estimating the covariance between this return and the returns on securities, consumption and
inflation, the addition of the third assumption indicated above. Specifically, it is shown that

the following approximation holds (see Appendix 1):*

% gsuch price-setting structure, which can also arise under aternative assumptions of intertemporal
optimisation (e.g. quadratic adjustment costs or deterministic time-dependent rules with staggered pricing), was
first introduced by Calvo, 1983, and has been frequently adopted in macroeconomic applications; (see Yun,
1996, and Woodford, 1996, for aformal derivation).

3! See also Campbell (1993) and Campbell and Viceira (1996) for more details.
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Omi = ac,i
T [A+A-o)x(A)]

2
O¢

18 =
(19) Ime = (14 (1- ) y (D)

Ocrn
Omr= :
T [+ Q-0 x(A)]

where X is a function of the mean of the consumption/wealth ratio, A . Using (18), it is
possible to express the covariances with the return on wealth as a function of the observable
variables. consumption, inflation and observed returns. However, the full identification
requires further assumptions about the function x(A), since the mean of the
consumption/wealth ratio is not observable, because total wealth (including human capital)

is unobservable. Both x and (3 (the utility discount factor) are parameters entering the

system of equations (16) only through the set of constant terms, Ai; as a result, they cannot
be estimated separately.

4. Econometric estimation: methodology and application

After substituting (18) in (16), the parameters of equations (16) and (17), i.e
{V,0,00.01,02,00,01,0¢,011,0c 106,05}, can be estimated using the generalised

moments method (GMM),32 taking account of the constraints imposed on the parameters by
the covariance between returns, consumption and inflation. In total, the model involves the
estimation of 17 equations: 3 regarding the real returns of deposits, government securities
and shares; 2 for consumption and inflation; and 12 for the constraints represented by the
aforementioned covariances (5 variances for the observed variables plus the 7 respective
covariances). The instruments used in the estimation are the 5 observed variables with alag

of one period and a constant. The restrictions on the moments required by the estimation

%2 See Hansen and Singleton (1982). For an introductory presentation, see Hamilton (1994), Chapter 14.



33

imply 102 conditions of orthogonality.® Since there are 25 parameters to be estimated, there
remain 77 over-identification restrictions, equal to the degrees of freedom of the Hansen
test,* used to assess whether the sample moments fulfil the orthogonality conditions
imposed by the model. This statistical indicator also serves as a criterion for the estimation

of the two unidentifiable parameters, 3 and x, which are set by means of a grid-search
procedure designed to test the congruency of arestricted version of the model (e.g. by fixing
3 and x) to the observed data. This procedure, similar to a Lagrange-multiplier type of
diagnostic test for model specification,® led to the two parameters in question being set

equal to zero.*

The parameters’ estimation is carried out by using TSP version 4.3, option GMM,
which initialises the weighting matrix for the orthogonality restrictions by a three-stage
least-squares procedure; such matrix is then kept constant during the iteration process
leading to the coefficients estimate; a Newey-West type of correction is introduced in
estimating the autocovariance matrix and a Bartlett-type of spectral density kernel is used to
adjust the weighting scheme, so that positive semi-definiteness for the errors’ covariance

matrix is preserved under residuals’ correlation.

4.1 Consumption, inflation and real returnsin Italy: some descriptive statistics

Before analysing the results of the estimation, it is worth recalling some descriptive
statistics and properties of the time series of the observable variables. All the variables
included in the estimated equatidisthe real returns, the growth rates of consumption and
GDP, and the inflation rate (all measured in log, e.g. continuously compoundeare
found to be stationary series in the estimation sample (annual series over the period 1892-

1993), at least at the 5 per cent level, measured using the Augmented Dickey Fuller test.

* The number of restrictions is equal to the product of the number of equations (17) and the number of
instruments (6).

3 See Hansen and Singleton (1982).

% See Hamilton (1994), p. 430, for an illustration of the procedure, which requires the equivalence between
GMM and maximum likelihood estimators. This condition is fulfilled in our case.

% The Hansen statistics proved not to be very sensitive to changes in the two parameters in question.
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The sample periodogram of the series,®” under the assumption of covariance-stationarity, can
provide useful information about typical periodicity displayed by asset returns, inflation and
consumption growth; it also gives some clue about the magnitude of the contribution made
by different frequency in determining the total sample variability.®® For all the series
considered here it has a relatively flat profile, with only one fairly pronounced peak,
primarily attributable to the two world wars and characterised by high inflation and the
collapse of real returns, consumption and economic activity. There is evidence of a ten-year
cycle (slightly shorter for shares) in which real returns, consumption, economic activity and
inflation are pro-cyclical. There is aso evidence, albeit less clear, of a shorter cycle of just
under six years for economic activity and the return on shares. The cycle for the returns on
government securities and bank deposits is shorter still, on the order of 3-4 years, and even

less pronounced.

The time series properties of these variables are quite different. Even though there is
evidence of heteroskedasticity, (the log of) the index of capitalisation of the real returns on
shares basically resembles a random walk with drift. In fact, the persistence index proposed
by Campbell and Mankiw (1987) has a value of 1.05, which is not significantly different
from 1, which corresponds to the random walk case (see Table 2). In short, the real return on
shares is very close to a stochastic process of the white-noise type and hence unpredictable.
Similar considerations apply to (the logs of) GDP and consumption. The persistence indices
are equal, respectively, to 0.88 and 1.58 and are not significantly different from 1. By
contrast, inflation and the real returns on government securities and bank deposits are clearly
mean reverting. In all three cases the indices are equal to around 2.8 and significantly
different from 1 at the 1 per cent level. For shares and government securities, the
characteristics of the real returns are repeated for the differentials with respect to the return
on bank deposits.

3" Not reported here, but available from the authors.

% Acyclical phenomena, which would show at zero frequency, cannot properly be treated in this
framework, hence we are ruling out exotic dynamic patterns in the data (e.g., chaotic dynamics).
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The structure of auto-correlation shows a broadly similar pattern. For the return on
shares (and the related differential with respect to bank deposits), the null hypothesis,
corresponding to zero auto-correlation, cannot be rejected (at least up to the tenth order). For
government securities and bank deposits, auto-correlation is significant up to the second
order (only that of the second order for the corresponding differential), and the same holds
for the growth rates of GDP and consumption. For inflation, auto correlation tends to last

longer and indeed it is significant to the third order.

4.2 Results of the econometric estimates on ltalian data

The joint modelling of variables with different statistical properties undoubtedly raises
serious econometric problems. These are aggravated by the radical transformation in the
country’s economic structure produced by the upheavals that accompanied two world wars
and the tumultuous economic growth that followed the Second world war. The specification
adopted does not pretend to provide a definitive solution to the econometric problems
involved. Accordingly, no attempt has been made to make ad hoc adjustments to take

account of the wars.

The results of the estimates appear satisfactory on the whole (Table3a). The
orthogonality conditions imposed on the moments for the estimation of the parameters,
evaluated using the Hansen test, cannot be rejected; the significance of the test is very high.
The equations for inflation and the return on shares appear satisfactory, while those for
consumption and the returns on bank deposits and government securities reveal the existence
of serial auto-correlation among the residuals (Table 3b). For the same variables, and partly
for the same reason, analogous problems are encountered with regard to the equations of the
respective variances and covariances with respect to consumption. The existence of these
auto-correlations may partly be areflection of some degree of misspecification in the model.
One possible source of misspecification might be related to the assumption of constant risk
premia. Their estimated values are therefore to be interpreted as the permanent (long-term)

component possibly time-varying risk-premia.
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The estimated parameters appear to be highly significant [J the standard errors have
been corrected, using the procedure proposed by Newey and West (1987), to take into

account the auto-correlation of the residuals.®

The estimations of the model with expected utility (Table 4) imply a value of the
coefficient of risk aversion of around 4.2, which isin line with the values estimated in other
works,*° and a large negative subjective intertemporal discount rate (-11 per cent). In short,
these values of the parameters constitute a risk-free rate puzzle. Hansen's test, however,

rejects this model.

Using the model with recursive preferences, the steady-state growth rate of
consumption implicit in the estimates is equal to 2.4 per cent (2.1 per cent on average in the
sample) and that of inflation is egual to 7.8 per cent (8.3 per cent in the sample), including, it
should be noted during the two world wars. The estimated coefficient of risk aversion (equal
to 41.4; Table 5), is high and not very different from the values estimated for other countries
using similar methods;* by contrast, at 0.31 the elasticity of intertemporal substitution, o, is
rather low. The difference between the two parameters is statisticaly significant, which
helps to explain the weakness of the model with expected utility. The value of the parameter
o is of considerable importance, since it measures the reactivity of consumption (and hence
of saving) with respect to movements in real interest rates. The relatively low estimate
obtained suggests that saving was influenced by financial market returns to a lesser extent in

Italy than in the other leading countries.*?

¥ |n order to ensure the consistency of the estimates of the standard errors, the covariance matrix of the
estimated parameters is calculated using a Bartlett window of size 20. Making the correction for the size of the
sample proposed by MacKinnon and White (1985) would involve multiplying the standard errors calculated by

the coefficient 1.192(:(102/(102-22))0-5), where 102 and 22 are, respectively, the size of the estimation
sample and the number of parameters estimated. This correction would not ater the significance of the
estimations.

“0 See Guiso, Jappelli and Terlizzese (1992).

41 See Attanasio and Weber (1989), Epstein and Zin (1991a) and Deaton (1992).

“2 See Hu (1993) and, for Italy, Favero (1993).
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4.3 Model-based estimates of the risk premia on Italian assets

The risk premia implicit in the estimates of the parameters [0 obtained using (13) and
(15) O are summarised in Table 5; these are al statistically significant. Standard error are

obtained by constructing a Wald-type test on the non-linear functions of the model's

coefficients entering the risk prenffa.

The total estimated risk premium is positive for all three of the instruments considered
and appears to reflect their riskiness: 0.46 per cent for bank deposits, 2.1 per cent for
government securities and 3.9 per cent for shares. The risk premium associated with the
implied return on total wealth is estimated to have been 5.5 percentage points, hence larger
than that estimated for the observable assets; this might be explained by the relative
magnitude of the risk embodied in human capital, which is an important component of total
wealth, greater than that of non-human capital. For the whole sample period, the estimated
risk-free interest rate was equal to -0.4 percentage points, or around 3.4 points above the

average return observed for depoSits.

The component of the risk-premia attributable to the inflation risk is statistically
significant for all asset returns. It is very similar for bank deposits and government securities
(80-85 basis points), while for shares it is equal to 55 basic points; the inflation risk premium
for market portfolio (total wealth) is virtually nil (4.1 basis points). The order of magnitude
of the estimated inflation risk premia is consistent with the conventional wisdom that stocks
are a better hedge against inflation uncertainty than bonds or deposits. Also, the very low
inflation premium on total wealth may again be related to the importance of the human
capital component in total wealth, since it is very likely that the average wage rate closely
tracks the inflation rate Thus the assumption of Fisher neutrality of inflation is clearly
rejected for bonds and stocks in the historical period considered, whereas it would be a fair

approximation for the return on total wedfth.

3 Risk premiaare ahigly non-linear function of the model’s parameters; the tests of the restriction that risk
premia do not differ from zero is carried out by using'thealyz' procedure in TSP 4.3.

“ The returns shown have been calculated as geometric means.

“® Similar conclusions are drawn by Buraschi (1996) for the US in the period 1964-1992.
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Inflation risk premia appear to be larger than those estimated in Labadie (1989) in a
monetary version of Mehra and Prescott's model where a cash-in-advance constraint is
always binding; the largest inflation premia generated by this model is only 30 basis points
for equities. The empirical evidence analysed in Bagliano and Beltratti (1996) regarding the
relationship between stock market returns and inflation confirms that the Italian equity

market has been an imperfect hedge against inflation, especially during the last 3 years.

All the estimated risk premia should be interpreted as unconditional, e.g. constant,
measures of long-run average excess returns. It will be left for future work to explore the
issue of time-varying risk premia over such a long period of data. It would be interesting to
investigate whether the evidence assembled in Blanchard (1993), pointing towards a relative
decline in the equity premium and a rise in real bond excess return in more recent decades,
can be accounted for by relaxing the assumption of constant second moments for the
underlying economic fundamentals. The presence of heteroskedasticity in the driving forces
of the economy is also suggested by the cross-countries evidence assembled in Canova and
De Nicolo (1995), who document important cross-country and sub-samples heterogeneity in
equity premia and risk free rates. Heterogeneity across countries point to the lack of an
integrated world capital markets, however Campbell (1996) has pointed out that (short-run)
cross-country correlations of stock returns are higher than the (short-run) cross-country
correlations of consumption or dividend growth rate. Hence international stock markets
comovement is greater than warranted by the cross-country correlations of fundamentals.
Accounting for such heterogeneity poses further challenges which we prefer to leave to

future research.

5. Conclusions

In this paper we have estimated the magnitude of the risk premia embodied in Italian

financial assets over a century of data using the conceptual framework provided by recent

“6 See also Banca Commerciale (1995), pp. 17-18, for further evidence.
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literature on assets price determination; estimates for italian assets are compare with the

findings by severa studiesfor the US financial markets.

In Italy the long-run (from 1860 to 1994) ex post returns on shares (6.7 per cent) was
much higher than that of government securities (1 per cent) and those of bank and PO
deposits (-1.1 and -2.1 per cent, respectively). Obviously, shares also showed a much higher
volatility than the other financial assets. However, this summary assessment is considerably
influenced by the exceptional fals in the value of government securities and bank deposits
caused by the hyperinflation that occurred in conjunction with the two world wars. Within
the period, there were alternate phases, paralleling the economic cycle and the main
institutional changes, in which the returns on shares were higher than those on the other two

instruments and vice versa.

Overall, the Italian equity market provided long-run returns to investors comparable to
those of other major countries, although a large fraction of the risk premium for the sample
period can be accounted for by the performance in the wake of the hyperinflation episodes of
the wars. However, the risk return trade-off, owing to much larger volatility, compared
unfavourably with other markets. Moreover the Italian equity market over the last 30 years

(up to 1994), when equity prices barely kept up with inflation, looks very different.

The econometric analysis shows that in the estimation period (1892-1993) the return
on shares was much higher than justified by the risk parameters; also the estimated risk-free
rate appears to be lower than warranted by the risk parameters. These results, known as the
equity premium and risk-free rate puzzles, are approximately in line with those obtained for
the other leading countries (for example the US). Specifically, the econometric results
indicate that the model-based equilibrium spread (risk premium) between shares and bank
deposits (i.e. the difference between the returns on the two financial instruments) should be
around 3.3 percentage points, whereas its empirical value in the period considered was
around 5.4 points.*’” By contrast, for government securities the observed premium was

approximately in line with its theoretical value (1.7 and 1.5 points, respectively).

“" In order to make the theoretical and observed returns comparable, geometric means have been used.
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These estimates, both the real returns on government securities and those on shares, include
an inflation risk premium. For government securities, the model-based, equilibrium, inflation
risk premium is estimated at around 0.8 percentage points, a figure which approximates the
average annual saving the Treasury could have made by issuing index-linked securities over
the sample period. The inflation risk premium was smaller, but not negligible, for shares
(0.55 percent), which represent a claim on real assets and thus provide better protection
against unforeseen changes in the monetary yardstick. Overall, the average inflation hedge
delivered by equity holding has been better than that of bond holdings, yet imperfect over

the sample period.

These results are of interest in several respects. First of all, previous work pointed out
the inconsistency between the results of empirical research suggesting that the conditions for
dynamic efficiency are satisfied in Italy* and the fact that for along time the rate of growth
of the Italian economy exceeded the return on financial assets, approximated by the real
return on government securities.*® Since under uncertainty the returns on individual financial
assets may differ, thisinconsistency could be due to the choice of government securities as a
proxy for the rate of return on capital in the Italian economy. The size of the estimated
equity premium does not support such a proxy for the real return on capital. Over the long
run, real stock returns [0 both actual and expected [1 are on average greater than the growth
rate of per capita GDP. As aresult, the evaluation of the dynamic efficiency hypothesis for
the Italian economy based on stock prices confirms previous findings in the literature based

on the comparison of profits and investments growth.

Secondly, the econometric evidence allows us to reject the hypothesis that the Italian
stock exchange's failure to grow was due to the insufficient profitability of investments in
listed shares. The empirical evidence gathered shows that in the long run the value of shares

follows, albeit with fluctuations, the growth of GDP and consumption more closely than ther

8 See Abel et al. (1989), who show the equivalence between the comparison of profits and investment
growth rates and the comparison of real interest rate and growth rate in assessing dynamic efficiency (see
Diamond, 1965, for the theoretical underpinning of the latter condition). The main OECD countries surveyed
in the Abdl et al. paper passed the dynamic efficiency test (based on the profit-investment relationship),
including Italy.

“9 See the arguments suggested in Blanchard and Weil (1990) and, for Italy, in Galli and Giavazzi (1992).
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financial assets. This feature is especially important at a time when pension funds are being
developed.



REAL HOLDING PERIOD RETURNSON LIRA DENOMINTED FINANCIAL ASSETS:
(annual data CPI deflated)

Tablel

Time period Stock return Government bond return Bank deposit rate Post-office deposit rate
Mean Standard Mean Standard Mean Standard Mean Standard
0 deviation (2) (€] deviation (2) (€] deviation (2) (€] deviation (2)
1861-1994(3) 6.72/3.32 26.50 1.03/-0.12 13.68 -1.15/-2.15 11.12 -2.09/-3.16 11.49
1861-1870 11.15/10.34 13.93 5.89/4.46 8.25 3.71/3.68 2.24 g g
1871-1880 11.94/9.41 26.24 10.09/9.44 12.72 2481222 7.86 g g
1881-1890 4.35/3.99 9.18 7.17/7.00 6.46 4.29/4.25 3.21 4.07/4.03 3.26
1891-1900 4.65/3.44 17.10 6.46/6.37 4.61 3.88/3.88 0.97 3.65/3.65 0.97
1901-1910 6.66 /6.40 7.95 3.94/3.90 3.03 2.02/1.99 2.25 181/179 2.25
1911-1920 -6.27/-7.36 14.24 -10.93/-11.84 13.15 -8.66/-9.51 12.87 -8.97/-9.82 12.82
1921-1930 11.94/6.06 37.44 5.02/4.19 13.56 145/1.15 8.21 0.98/0.67 8.17
1931-1940 12.69/11.05 20.19 3.96/3.20 13.32 0.73/0.42 8.32 149/1.22 7.79
1941-1950 2.95/-10.67 53.64 -22.01/-26.62 25.92 -23.04/-28.52 25.53 -22.31/-28.00 26.25
1951-1960 22.40/ 20.96 20.68 2241219 3.42 -0.86/-0.89 2.83 -0.04/-0.07 2.45
1961-1970 -2.88/-4.10 15.96 0.15/0.11 3.17 -0.03/-0.05 1.99 -0.03/-0.05 1.88
1971-1980 0.65/-4.37 35.63 -5.06/-5.35 7.66 -4.51/-4.56 3.05 -5.97/-6.04 3.88
1981-1994 6.93/2.59 33.08 6.45/5.76 7.30 2.08/1.91 2.24 -0.13/-0.18 3.94

(1) Arithmetic/geometric mean. - (2) Standard deviation of arithmetic mean. - (3) Government bond returns and post-office deposit rates, beginning in

1863 and 1876 respectively.



Table2

MEASURE OF PERSISTENCE (1)

Variable Coefficient Asymptotic standard error
Inflation 2.829 0.762
GDP 0.880 0.403
Consumption 1578 0.277
Bank deposit return 2.841 0.792
Government bond return 2.807 0.722
Stock return 1.020 0.100

(1) Caculated by means of the formula [1+O(L)]/[1-P(L)] where ©(L) and P(L) are the polynormal distributed
lags for the moving average and autoregressive component, respectively, for the ARMA process. Maximum
likelihood estimation carried out under the assumption of ARMA(2,2); for Government bond return, ARMA(1,5)

is assumed.



RECURSIVE-PREFERENCES(1)

GMM: ESTIMATION:

Table3

Parameters Coefficient t-Statistic
@ 0.023 107.8
5, 0.167 242.9
Srs -0.139 -131.7
Sns 0.020 63.7
o 0.098 62.5
o 0.013 27.4
o, 0.750 855.4
b, 0.967 303.3
02, 0.134 90.2

Oep 0.621 47.7
a2, 0.040 93.2
02, 0.025 96.2
G0 -0.025 -100.6
O.p 0.913 66.1
026 0.034 82.9
Orrs -0.020 -96.2
Ocrs 0.188 52.7
02,, 0.078 67.7
O 1nz -0.939 -49.2
Oecr -0.512 -34.9

Hansen-Singleton test (77 degree of freedom): 51.495;

p-value: 0.989.

(1) Annual datafor 1892-1993 period.




GMM ESTIMATION:

EXPECTED UTILITY, COSTANT RELATIVE RISK AVERSION

Parameter Coefficient t-Statistic
B 1.110 55.57
o 4.228 6.64
Hansen-Singleton test (13 degree freedom): 24.001
p-value: 0.031.
GMM: ESTIMATION:
RECURSIVE-PREFERENCES
Parameter Coefficient t-Statistic
a 41.423 61.76
o 0.309 891.52
a-o 38.187 56.91
Risk premium (1)
(in percent)
Return Total Inflation
Bank deposit 0.565 0.809
(7.96) (15.79)
Government bond 2.094 0.845
(28.908) (21.33)
Shares 3.881 0.595
(39.04) (33.26)
Market portfolio 5.494 0.041
(138.19) (21.05)

(1) t-statistic in parenthesis.

Table4

Table5



Figure 1

ITALIAN SECURITIESMARKET: PRICE INDICES
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Figure 2a

REAL GDP AND CONSUMPTION GROWTH
(percentage change)
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Figure 3a

HOLDING PERIOD RETURN ON LIRA DENOMINATED FINANCIAL ASSETS
(annual data CPI deflated; yearly averages)
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SHARES AND GOVERNMENT BONDSPRICE INDICES Figure 4
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Appendix |

Euler equation for generalised expected utility preferences

Denote by J(A,l) the value of the agent’s intertemporal optimization program (1),
under recursive preference defined in (4) and beginning with wealénd current
informationl, used to predict future rates of return. Following Epstein (1992)ould solve

the Bellman equation:

% 1) i@“i'l
Ga) AN =ML G AEIA - CoR T
Ot=012,...,T,..., .

By the omogeneity of the planning problem, this optimal value is proportional to
wealth; given the structure of the problem, consumption is also proportional to wealth. The

maximisation of this right-hand side with respect to consumption implies:

- 1 1
C 7 =B(A -C) [E(JwR)IT
(A1) =9A
(2a) o DL_L
J, = 7
A0
ot=012,...,T,...,00 .

SEE
I

Substituting (2a) into the definition of the value function (1), equatioriJ(5iirst
equality [0 can be obtained. Turning to the restrictions implied by the optimal portfolio

selection on the right-hand side of (1):

1
MAX[E, (9.9 R)™ "1™

N

(3a) Zth =1
i=1
0t=012,...,T,...,00.
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Solving (3a) after substituting (2a), we obtain the necessary (first-order) conditions set
out in equation (5).

The evaluation of inflation risk premia

We start by defining the vector of inflation-hedged returns, R”, as the sum of actual

returns and an inflation-hedging term (spread), H,":

(49) =R
t=012,...,T,...,o;

we assume that the inflation-hedging spread responds in a linear fashion to expected and

unexpected inflation:

H=-mnN, +mE_ N,

5a
a) Ot =0412,...,T,...,%

where -1 and T are vectors of coefficients to be determined.

The beta coefficient for the inflation-hedged returns can be obtained by applying the
asset pricing equation (10) to the inflation-hedged set of returns (4a):

(62) ERI-RY= ﬂiéﬂ(Et R~ Rtf+l)
0i=1,.N 0t=0,1,.,T,..c0.

Substituting (4a) into the beta-coefficient of equation (6a), we get the following

decomposition:

B =B+ By

i T COVt(R[ij:lT, ?rl)
T va(RY)
COVt(HtiJflr’ ?1)

var,(R%,)
Oi =1,N; 0t =012,...,T,...,e0

(7a)

h =
Q
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to be avalid asset price representation, equation (6a) should fulfil the no arbitrage-restriction
implied by the Euler equation (6) of the main text:

EQ.RI=1

(8a) )
Oi=4LN;0t=012,...,T,...,0

to provide the required hedge to inflation, the inflation-hedged asset returns, R}, should be
uncorrelated with the inflation rate:

Cov, (R, Miy) =0

(%) .
Oi=1L,N;0t=012,...,T,..., .

Equations (8a)-(9a), together with the asset price equation for actual returns:

EQuRa=1
O =1,N;0t=012,...,T,...,00,

imply:

EQuHii=0
(108.) COVt(Hti-’t-]:TL"rIHl) = _Covt(R[i+1’r|t+1)
Oi=1,N;0t=012,...,T,...,00.

The vector of inflation hedging coefficients, [y, T3], is determined by plugging
equation (5a) into the set of restrictions obtained in (10a) and solving the corresponding two

equation system:
_Cov(RouMe) _ .
= Var, (I'It+1) = Fi
(118.) ]7fZ = COVt (R[I"'l’ rl“'l) Et(nt+l’Qt+l) - ,Bi Et(rlt+1'Qt+1)

Var,(M,,,) E(M.)EQu.)
Oi=1N;0t=0212,..., T,..., 00

"E (N )E(Qu)

inflation risk premia can then be obtained by taking the (negative) expected value of the
inflation-hedge in (5a):
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E(R.-RL)=-EHL=(r-m)EN,,

(12a)
t=012,...,T,...,

and substituting into (12a) the coefficients determined in (11a) as well as the definitions

drawn from equations (8) and (10) of the main text:

(31 = _agul
(133) 1
Rfi-l = E Q

t <+l

we end up with the following expression:

E(M,.1,R%)C -
(EN,,, = -B&ER.Var,
Etl_lt+1Et R?l E th i+l ﬁlﬂﬁQ R[+1 tQt+1

Oi=LN;0t=012,...,T,...,©

. . [
E I _RITY = D.—

(14a) I(R+l I:2[+1) ﬁlﬂg
representing the inflation risk premium.

We turn now to the completion of the proof for equation (11) in the main text, where

the beta coefficients for inflation-hedged returns have been set to be equal to:

,Bi('gn = :BiQ +,Bg,8|n
Oi=1LN.

In light of equation (7a), we just need to prove that:

BY = BEB,
Oi=1,N.

(159)

We start by plugging into (7a) the functional form of the inflation hedge (5a):

Cov,(Hi1f, R%:)
Vart(R(?Ll)
Oi=1L,N;0t=012,...,T,...,0;

o Cov, (ﬂ t+1 Rt?rl)

s var ()

(16a)

by replacing in (16a) the expression for the first hedging coefficient computed in equation
(11a) and then plugging equation (13a) into (16a), we conclude that:
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7 = —I'Li Cov, (|_|t+1, ?1) __p Cov, (nt+1’_6Qt+1) - i
(l7a) Q Vart( ?rl) " Vart (_ a-\)t+1) 0
Oi=1LN;0t=012,...,T,...,0

BB

without loss of generality, 0 is set equal to 1 in (17a), so that (15a) holds.

Approximating the covariance matrix of returns extended to total wealth

Since, expected return on total wealth and consumption growth are linearly related -
see (13):

Erh =Kn+ (1 0)EAG,,
0t=012,...,T,...,»

(12a)
their innovations are also linked, as a result of the constant parameter (1/0); assuming that
both variables are stationary, we can use an ARMA representation for consumption [0 with
coefficients {x;} O which maps the covariance matrix for consumption into the covariance

matrix for wealth return (see Campbell and Viceira, 1996, for details). Normalizing such
coefficients so that each wealth return innovation is a constant proportion of consumption

innovation O hence offsetting the drift termin (12a) [0 equations (18) are obtained.
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Appendix 11

Data-set description: sources and methods

This appendix contains a description of the sources and methods adopted to construct
the data used in this paper. The ex post returns were calculated for each period as follows:

R ~RZRa*D , Where P; represents the price of the securities at the end of year t and Dy

R

the dividend (for shares) or the coupon (for government securities) paid in year t. The real

returns are equal to i: : , where Tt represents the inflation rate.*
t

Government securities

For the period from 1862 to 1942 the data refer to the return of the consolidated debt
of the Treasury. The main source was Bianchi (1979), where, on page 166, there is a detailed
description of the origin of the data (for the most part the "Listini ufficiali" of the various
Italian stock exchanges). The data on ex coupon prices and coupons reported in Bianchi
(1979) were used to obtain indices of total return including both the coupons paid and capital

gains.

From 1862 to 1916 the indices refer to the 5% consolidated Rendita before tax. In
calculating the after-tax returns, account was taken of the 8 per cent withholding tax on
coupons introduced in 1869; the rate was raised to 13.2 per cent in 1871 and to 20 per cent in
1895, where it remained until 1906.>* From 1906 to 1911 the 5% Rendita was converted into

o . . . 1+
% Analogously the total return indices at constant prices were obtained using the formula

represents the total return index of the security and C the index of consumer prices.

* Before 1868 income from securities was not subject to a specific tax, but it was supposed to be included
in recipients' total income. Nonetheless, nearly 90 per cent of the tax on income from Rendita bonds was
evaded.
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the 3.75% net Rendita and from 1912 onwards into the 3.50% net Rendita. The size of this
loan was relatively high in the period considered: at the end of the nineteenth century, it
accounted for about 80 per cent of the total debt in issue and 50 per cent of total (public and
private) financial assets.

Following Bianchi (1979), when calculating the indices for the period from 1917 to
1946, we have aso included the 4th, 5th and 6th national loans (all consolidated), the
Littorio loan and the 5% Rendita issue of 1935. Each loan was weighted according to the

face value of the securitiesin issue.

After the Second World War, the huge issues of Treasury bonds (BTPs) reduced the
significance of the consolidated loans as indicators of the cost of the public debt.
Accordingly, for the period from 1945 onwards we constructed the index of total return on
the BTPs listed on the stock exchange, including both coupons and capital gains. The data
on monthly ex coupon prices, together with the amortisation plans and monthly amounts in
issue of each security, were obtained from the Bank of Italy’s "Bollettino Statistico”. The
overall index was calculated by weighting the index of each security on the basis of the face
value in circulation. Over the whole period a total of 44 issues were analysed. On average,
the number of securities considered in each month was seven. The coverage of the data was
generaly satisfactory: the BTPs included in the calculation were 52 per cent of the total
value of the medium and long-term government securities in circulation in December 1950,
89 per cent in December 1960 and 72 per cent in December 1970. From December 1983 to
May 1988, reference was made to the index of the BTPs listed on the Milan Stock Exchange,
published by the Bank of Italy in "Supplemento a Bollettino Statistico del Mercato
Finanziario". From June 1988 onwards, reference was made to the index of tota return of
the BTPs listed on the screen-based secondary market for government securities (MTS),
which is also published by the Bank of Italy in "Supplemento al Bollettino Statistico del
Mercato Finanziario". The calculation of the before tax returns (and indices) took account of

the introduction of the withholding tax on government securities coupons.
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Shares

The total return index for shares, inclusive of dividends and capital gains, was
obtained from various sources. From 1860 to 1895, we drew on the statistics published by
Da Pozzo and Felloni (1964), which refer to the December values of the general index of the
Genoa Stock Exchange,** adjusted to take account of the distribution of dividends.*

From 1896 to 1907, the index was calculated with reference to al the shares listed on
the Milan Stock Exchange at the end of December. Prices were obtained from the "Listino
Ufficiale", while the information on dividends and operations involving firms' capital was
obtained from Credito Italiano (1925 and from the "Bollettino Ufficiale delle societa per
azioni". From 1907 to 1911 the index was obtained from Aleotti (1990).

From 1912 to 1977, reference was made to the indices of prices and dividends
prepared by the Bank of Italy for a sample of 40 compahieg to 1938, the figures are
reconstructed in Rosania (1954); subsequently, they have been published regularly in the
Bank of Italy's "Bollettino Statistico™. The price and dividend indices have been combined
to give the overall return index of capitalisation, which includes both dividends and capital

gains.

*2 See Da Pozzo and Felloni (1964), pp. 499-508.

3 Appendix XVII of Da Pozzo and Felloni (1964), pp. 465-68, appears to indicate that the index was
adjusted for operationsinvolving firms' capital but not for the distribution of dividends.

* The edition of Notizie Statistiche sulle Societa per Azipuablished by Credito Italiano in 1925 contains
a description of al the capital operations effected by Italian firms from their formation. We are grateful to
Baia-Curioni of Bocconi University for thisinformation.

* |t is not clear whether the indices published in Aleotti (1990) take account of dividends. Since
comparison with other available information suggests that they do not, when calculating the returns, a dividend
of 5 per cent was included, in line with the average dividend paid in the preceding years and with the figure
published by Rosaniafor the following years.

% The representativeness of the 40 shares covered by the Bank of Italy index is generally very high, since
they nearly aways accounted for at least three quarters of the total market capitalization.

* For an analysis of the characteristics of the Bank of Italy index, see also Rosania (1983).
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From 1978 to 1994, the index was calculated using the Bank of Italy Research
Department’s data base on the share market (Sistema Informativo sul Mercato Azionario [
SIMA). This course was adopted, in preference to using other indices (such as MIB), in order
to permit the adjustment of share prices for the payment of dividends and for operations

involving firms' capital. The index refersto al the shares listed in each month considered.

Bank deposits

From 1861 to 1940, the rates on bank savings deposits are those of savings banks
reported in Biscaini Cotula and Ciocca (1982), to which the reader is referred for a detailed
description of the methods and sources used. From 1941 to 1945, the rates were estimated
using an OLS regression of bank deposits on the PO deposits of the previous period. From
1947 to 1961, the figures are those published in Bianchi, Nardi and Veccia (1972).
Subsequently, recourse was made to the data published in the Bank of Italy’s "Bollettino
Statistico™.

Inflation and national accounts variables

Inflation refers to the index of consumer prices calculated by Istat. The figures for
consumption, investment and GDP, at both current and constant prices, are those published
by Rossi, Sorgato and Toniolo (1992).
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