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Abstract

This paper focuses on the different balance sheet managdabav-
ior of private banks and worker households, when assets arketrbased.
We take into consideration the securitization processutin which mort-
gage lending of households are converted into tradablerisesuthat are
demanded by investment banks in order to make profits. Theaaérof
deposits by speculative households and realized capiitaé ga selling of
mortgage-backed securities in the secondary market pecatunflation bal-
loon in security markets, although we apply Basel Il agresets on private
banking behavior. We find that banks have active managenif¢heio bal-
ance sheets, this gives rise to a pro-cyclical leverage, natiich is coherent
with empirical evidence from the private banking sectore Tiodel behaves
well also with respect to the behavior of indebted housef)didat is the
leverage of workers is countercyclical, as in Adrian anch§8010). These
results are coherent with the recent financial crisis in LAS the evidence
suggests that it has been a finance-led crisis and not a haldsded crisis
(Eatwell et al., 2008).
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1 An active banking sector

Post Keynesian theory states that Central Banks can onlgnsekogenous key
interest rate, but cannot control the quantity of money puthe system since
it comes from various sectors on the demand side (Kaldor2)198owever,
even if the endogeneity of money has been recognized alsoely Gbnsensus
Model (Setterfield, 2004), there is very little investigatiin Stock-Flow Consis-
tent (SFC) literature about the working of private banks flexon and Mouakil,
2008). The aim of this work is to fill the black box containing prieatanking,
providing an active role for investment banks, which enterd¢apital market and
respond to changes in asset prices. In fact, the evidengestggthat financial
intermediaries tend to keep their net worth intact and adgssize of total assets,
blowing their balance sheets in order to generate profits(2009). Securitiza-
tion process makes this increase possible.

The paper is organized as follow. We first start to review glevant litera-
ture about securitization and sketch briefly the model atihdn section 2, we
provide a description of the structure of the model, throtighaim of social ac-
counting matrixes, and its main characteristics. Theneatien 3, the equations
of the model are provided by sectors. The model propertiéiseomodel are then
investigated in section 4, as we proceed with two shock sitraris to observe
the reaction of agents whenever expected asset priceseha@gnclusions are
finally drawn in section 5.

1.1 Securitization

Minsky (1975), in addition to the financial instability hythesis, wrote on the
theory of securitization, describing various steps of tteegss. The first stage is
represented by "the debtor: the fundamental paper emittesaurce of cash flow
income that validate the securities”. In fact, the initisdation of paper is based
on cash flow from income-creating activities. The secondhés"paper creator”,
the person who structures the credit and accepts the profritise debtor to repay.
The two first steps define the conventional bank-customéation, after which

the paper can be negotiated. The third player is the "investibanker"”, which

"finds and negotiate with the paper creator and buys the haplee paper become

1 Le Heron and Mouakil recognize that Kaldorian Post-Keyaesiconsider private banking be-
havior similar to those of central banks, as they set theesteate on loans, applying a mark up on
the key rate, and provide all loans required by creditwolktbgrowers at this rate. However, they
reckon that within the horizontalist view (Moore, 1988)e thvay private banks behave "remain a
black box... So in order to open this black box, some Post Esiam more inspired by H. Minsky
(1975) than N. Kaldor, propose to generalize the Keynesryhefdiquidity preference to private
banks" (Le Heron and Mouakil, 2008, p. 406).
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the corpus trust. On the basis of the assets in trust, thetimest bankers creates
securities. In this phase, credit rating agencies colktleonith the paper creator
to design packages of securities that will deserve higimgati Then Minsky in-
troduces "the trustee”, the "servicing organization" dred"tmaker of a secondary
market”, which is the investment bank. Finally, there are tunders”, that is
households and intermediaries between banks and ultimateholds.

Opinions about securitization process may be summarizéadproad views.
One, which dates before the crisis 2007/2008, is based cfotlggnate and dis-
tribute” model of banking management. It emphasizes thiiy®sole played by
securitization in dispersing credit risk: "because a sl part of the risk will
be borne by other financial institutions, banks essentiattgd only the ‘pipeline’
risk of holding a loan for some month until the risk were passe so they had
little incentive to take particular care in approving logmphcations and moni-
toring loans" (Brunnermeier, 2009, p. 82). On the other safter the explo-
sion of the crisis, a new wisdom recognizes the distortedntices of securiti-
zation process where new sources of funding where avaifableew creditors
in a supply-chain of securities which rises the problem ofudtirtayered agency
problem, where several players act and important frictiexist between them
(Ashcraft and Schuermann, 2008). In conventional econdhaory, the agency
problem has been also important in the formulation of thati@hship between
firms and financial markets, where the only purpose of cotorais to get the
firm’s managers to maximize profits on behalf of shareho|deingch take greater
control over management. This has served to create penversatives through
giant bonuses paid to top managers. Of course, profits angsbemmre maximized
in the boom by maximizing leverage which in turn maximizesksi This mecha-
nism creates excessive risk, as it is rational for top exeesito take massive risk
in the bubble even if they understand that their decisiotileety to cause a crash
(Crotty, 2009).

Shin has called the negative view of securitization the hatato’ hypothe-
sis, where "there is always a greater fool in the chain whbbumy the bad loan”
(Shin, 2009, p. 312). The ‘fool’ he refers to are sophisgddinancial intermedi-
aries which end up keeping subprime securities. The reasgrtivey hold such
securities in their balance sheet responds to their neecatonmze their return
on equity through leverage in the attempt to maintain thédsglevel of leverage
consistent with limits set by creditors or regulations. rSaiso observes the re-
lation between leverage and balance sheet size whenevegehan assets price
occur. In the case of households the evidence is in favor gbaginverse rela-
tion, since "when the price of my house goes up, my net woxtheases and so
my leverage goes down" (Adrian and Shin, 2010, p. 5). On timraoy, in the
case of financial sector, an increase (or a decrease) irsgsg=t would cause an
active management of balance sheet, which entails a pil@alieverage. In fact,
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an increase in the price of houses determines an increalse prite of securities
held by the banking sector as assets, thus increasing n#t amd reducing lever-
age. However, financial intermediaries "attempt to mamtae highest level of
leverage consistent with limits set by creditors... thelemce suggest that they
tend to keep equity intact and adjust the size of total asésksn, 2009, p. 310).
The initial decreasing of leverage stimulates a demandXiva@ssets, this is pos-
sible if additional debt is given by an external creditor dhdn is used to buy
securities, whose price is proportional to the price of tedential property used
(the collateral), thus feeding an "inflation balloon whidksfup with new assets.
As the balloon expands the banks search for new assets toefildlloon. They
look for borrowers that they can lend to" (Shin, 2009, p. 331)

1.2 Themode in ablink of an eye

This paper describes a theoretical model which tries tosiiyate the rela-
tionships among housing sector, securitization procesks bamking behavior,
putting emphasis on the leading role plaid by the privateklmansector. The
methodology used here refers to the Post Keynesian SFCagpwhich strictly
follows an accounting framework to design models (Godley @ripps, 1983;
Godley and Lavoie, 2007; Taylor, 2004).

Figure 1 represents the flow diagram of the model. The diageresents
schematically all flows as connectors between sectors, syl by square
boxes. The diagram shows that there are six sectors: twoeholds sectors -
workers and capitalists-, one productive sector -firmsd, thnee banking sectors
-commercial banks and investment banks 1 and 2-. Furtherniioe model con-
tains one commodity, two physical assets -capital and fmpaerd eight financial
assets -houses, three sorts of deposits, mortgages, g@itgaked securities, eq-
uities and interbank credit-. The framework is quite cortebnd is designed to
shed light on the interplay between the financial market hedé¢al economy.

In general, the starting point of SFC model are the aggregalence Sheet
(BS) and the Transaction Flow Matrix (TFM) (table 1 and 3, ipp&ndix B). A
deeper analysis of each of these tables allows for a bettgratanding of the
model. Indeed, the BS depicts the stock situation of eadoisatthe beginning
of the period and the TFM shows the inter-sector paymentsraag during the
perio. Each table may be read by column, that is concentrate on sssthr
transactions, or by row and analyze the source and destinatieach transac-

2 Following Godley and Lavoie (2007) the TFM is a specificatafrall the potential real and
financial flow in the model economy. This is essentially artralos representation of the accounts
as they are published in the "flow of funds" table providedi@ny countries. Here, the exclusion
of public sector in favor of a more detailed private bankiegter is a choice at the discretion of
the author.
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Figure1: Flow diagram of the model

tion. Take, for example, the colun{i) of the TFM. The column represents the
current account of workers. We can see that source of incamwdrkers is
composed of their wage bill{W B) and that their spending are composed of con-
sumption goods-{Cy), rents on houses-fenty _1) and interests on mortgages
(—im,—1M_1). The difference between income and spending is equal todae-
ings SA\, leading to equation (i).

SA\.&\,:WB—CW—renm7,1—iM,,1M,1 (1)

On the other hand, we could focus on iensumptiomrow of the TFM, which
states that Firms income out of consumpti@) (s composed of consumption
from workers C,) and from capitalists), leading to equation (Consumption).

C=Cy+C¢ (Consumption)

With the help of the flow diagram and both the TFM and the BS, areltave
a broad overview of the main mechanisms at work in our modelgds are pur-
chased by both households, where for workers it is a reatsaard for capitalists
it is a financial assets. Workers demand mortgages to conmhbenks in order
to buy a house whenever savings is not enough. Such mortgegtdsen supplied
on demand. Capitalists accumulate a set of financial adsatste deposits (of
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both commercial and investment banks) and houses. Theesofifanding for
investment banks is given by deposits of capitalists anc&enetier deposits are
not enough, by interbank credit they may ask to commerciak®avhich accom-
modate any quantity, like a central bank would do. They usé $unds to invest
in equities and securities, with a portfolio choice behgvamd make profits that
are ultimately distributed to capitalists. Firms financeithnvestment through
retained profits, issuing of equities and loans that comialkebanks grants on
demand.

2 General featuresof the model

The choice of the SFC methodology to analyze banking beraigcevident, as
it is typically designed to shed light on the interplay betwdinancial market
and real economy. In fact, a SFC model provides a completeeinaork where
decomposition of aggregate demand, transfers among sextdrfinancial flows
linked to corresponding stock accumulation are encomplasse

The SFC macroeconomic modeling originates from the work gfaup of
economists that during seventies and eighties conceivesglvafaimily of mod-
els. In his seminal works, James Tobin (Tobin, 1969; Brairaard Tobin, 1968)
has presented a different approach to Monetarism, wheréwbesides of the
economy -real and financial- must be mutually consistene miin features of
this approach are “(i) precision regarding time [...], {idcking of stocks, (iii)
several assets and rate of returns [...], (iv) modeling arfaial and monetary
policy operation [...]; (v) Walras’s Law and adding-up ctvasts" (Tobin, 1982,
pp. 172-173). Similarly, Wynne Godley has developed a rkatde monetary
theory which brings together stocks and flows, and showsttok smplications
of flow decisions in a process of accumulation and growth (8&odnd Cripps,
1983). The temporal and causal scheme in the dynamic of a Siefelrmatches
current flows with current stocks, which, in turns, influericeire flows, giving
origin to an “intrinsic dynamics"of the system (Turnovsk§,77). Origins and des-
tinations of all flows must be registered into matrices amtdltannot be “black
holes"(Godley, 1996, p. 7). Accounts must be comprehenmsithee sense that ev-
erything comes from somewhere and everything goes somewBeckus et al.,
1980). In order to trace all transactions among sectors, ®8B@eling is based
on the Social Accounting Matrix (SAM) framework, where theafisaction Flow
Matrix depicts flows occurring during the period and the Bat Sheet matrix
provides stock accounts at the beginning of the period.

The artificial economy that is described here refers to aadesonomy where
three macro-institutional sectors are present. Firsts@balds, which are then di-
vided into two groups, worker households and capitalistskbolds, according
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to their different behavior on the housing and financial ret®k Second, non
financial firms, that represent the real productive sectdh@imodel. Third, the
banking system -the main object of analysis of this papeickvbontains three
separate sectors: commercial banks and investments Weatkare ultimately di-
vided into two groups (1 and 2) that behave in a similar wafthough a typical
SFC model is always completed with a public sector, namelggonent and cen-
tral bank, we do not include it here in order to keep the moeey ¢lose to the
focus of investigation and to limit the number of equatioge are limiting our
study to the functioning of assets markets and their effectéhe balance sheets
of owner sectors.

As already said, there are two real assets: houses and el cddowever,
houses have a different nature according to the householdsg them. If for
workers a home is a tangible asset, which gives a directyutdi the user, capi-
talists demand houses for speculative purposes. Reabtapiised by firms to
produce consumption goods and capital goods.

We assume adaptive expectations, meaning that the exdeatied values of
a variable is determined by its past value plus an adjustprecess. The adaptive
expectations hypothesis is formalized by the followingagepn:

pte,t+1 = ptefl,t +A (Pt — Pr-1t)

where pﬁt+1 is the expectations gf 1 at timet, andA is the partial adjustment
term of the forecasting error, i.e. the difference betwpeand p_1;.

The model encompasses capital gains that are importartesotimcome and
wealth for agents. Capital gains (or losses) arise for asgleénever their value
increase (or decrease) while they are beingthdtudthis model, capital gains refer
to market-valued assets, that is equities, securities ansds.

3 The "capitalists" category partly corresponds to the tioaliidentified by Bresser-Pereira
(2010) between capitalists-rentiers, and financists. ¢t faere, only capitalist-rentiers are taken
into account.

4 The reason for this sub-division will become clearer whescdbing the treatment of capital

gains assumed here.

5 When modeling a sector holding financial assets, it is imgndro account for capital gains and
add (or remove in the case of a loss) them from the desiredti@tiin quantities held of that asset,
otherwise the variation in stock is not explained by the flawd the model is no more consistent
(Godley and Lavoie, 2007, p. 135).

A(pBLBL) = peLBL— pgL-1BL_1 = (ABL) peL+ (ApeL) BL_1 (CapitalGain)

In (CapitaGain)(ABL) pg. is equal to the new investment in that asset, that is the aseren
quantity held times its price. However, because the pricedm@nged, the nominal variation in
asset held is equal to the new investment plus capital géiaghus have in general that the wealth
of a sector in periotlis equal to the wealth of that sector in period 1 plus savings plus capital
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2.1 Variablesand accounting identities

We follow the methodology developed by Mouakil (2006), asfivd it the clear-
est way of exposition when dealing with cumbersome SFC nsodel

First, the model must contain the 50 variables of the TFM I@&) in ap-
pendix B), each of them is associated with the behavior ofctireesponding
sector. The BS (Table 1, in Appendix B) ensures that the lefvsocks and their
distribution among the different sector remain consistierdgugh time.

. Worker household<C,,, SA\y, Dyp, M, Hy, renty

. Capitalist household€, SAV, D¢p, Di1, Di2, He, PH
. Firms:1,WB, FU, FDq, Qf, L, pg

. Commercial banksky, Dy, S, Co, L, im, ic, Ps

. Investment banks Dqj1, FDs;j1, Fi1, Qi1, S1, Gi1
. Investment banks FDq 2, FDs;2, Fi2, Qi2, S2, Ci2

Second, we write down the Transaction Flow matrix accogntientities re-
sulting from each column (i-xii), where elements on the $idie refer to "uses of
funds”, while those on the right hand side to "sources of §iind

Cw+renty _1+im_1M_1+SAL=WB (i)
PHAH + ADy = SA +AM +CGy, (ii)
Cc+SAL =R +Fi+Fa+renty 1 (iii)
AD¢p+ ADj1 +ADjz + pyAHe = SAL+CGe (iv)
WB+FU +FDqg+i,—1L_1 =C+I v)
| = FU + poAQs +AL (vi)
is—1S -1+ =im-iM_1+i b1 +ic-1Cp 1 (vii)
AM + AL 4+ AC, = ADp + psAS, +CG, (viii)
ic,—1Ci1,—1+F1=FDq,1+FDsj1 (ix)
PoAQi1 + PsAS1 = ADj1 +AC); +CGiy (x)
ic—1Ci2—1+F2=FDqj2+FDsj2 (xi)
PoAQi2 + psAS2 = ADjz + ACi2 +CGi2 (xii)

gains, see equation (NetWealth).

Vi =Vi1+sav+CG (NetWealth)
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Third, we must define each variable of the six sectors of the@ny using
an accounting identity or a behavioral equation. When &ttt unknowns are
introduced in behavioral equations they are immediatefindd, thus having the
same number of equations as unknown. The system is themdess}.

3 Modeling behaviors

The following subsections described the different behrawmeodeled in this paper.
To ease the reading of these descriptions, we did not in@dagequations, these
can be found in Appendix A.

3.1 Worker households

Disposable income of worker households is given by wagenm&aninus inter-
est payments on mortgages and the rent paid to capitalistisddouses that are
rented. The consumption function of workers depends on severabifac In
a very standard way, it is determined by expected disposabtene and past
net worth. In addition, it is also affected first by an emuateffect, given by
the income distribution inequality between workers anditedipts. When this
ratio grows, workers decide to consume more in order to "kgewith the Jone-
ses" (Christen and Morgan, 2005). Second, workers’ consoms affected by
a habit effect expressing the fact that households oppdsEnohment in their
acquired standard of consumption, as Barba and Pivetti9)2&dggest in their
"class determined consumption function”. There are alsitipe effects on con-
sumption coming from expected capital gains, that follovadaptive expectation
process, and from the flow of mortgages that have been askbd previous pe-
riod, this to reflect what has been observed in the sub-primecIndeed, U.S.
households used mortgages to buy cars or to pay for thedirehilstudies. All
these factors have different respective impacts on the ééw@nsumption.

The amount of workers’ net worth is equal to its past values gheir sav-
ing -given by the difference between disposable income am$umption- and
by capital gains arising from the change in the price of heu§apital gains are
calculated on the stock of houses held. The demand of m@asgauses in order
to buy a house and follows an adjustment process towardget tewel of lever-
ag€. The leverage ratio for workers households is given by tbegtion of their
liabilities (mortgages) over their total assets, that &rtdeposits in commercial
banks. We assumed, without loss of generality that depogity no interest rate.

6 We assume the rent to be an fixed exogenous value.
” The target level of leverage can be interpreted as a soreditaronstraint on borrower house-
holds.
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Deposits are determined as the residual variable of thersetten the net worth,
demand of mortgages and nominal value of houses held.

3.2 Housing market

The actors of the housing market are workers and capitalistte demand side
and firms on the supply side. The demand of houses (in growgl)raf workers
households depends (a) negatively on the expected variatibouses price and
(b) negatively on the expected variation in the debt sematie. As Eatwell et al.
(2008) observe, (a) and (b) correspond to the relationslggested by economic
theory without considering restrictions facing the boressvin the housing market.
If no restrictions occur on the credit market (no leveragelken into considera-
tion in the equation of Mortgage demand), an increase oegras an unambigu-
ous negative effect on the demand for houses, through (&ghwh turns, reduces
the demand of mortgages. On the contrary, with binding qtadive restriction
on borrowers, the impact of house prices is less clear-oute another indirect
effect, in the opposite direction, through the leveragm ranters the equation of
demand of mortgage. Thus, an increase in the house pricesagteverage and
increases mortgages

The supply of new homes relies on a buffer mechanism basedsmidihouses
available on the market, in a very similar treatment than ezza (2008). The
stock of unsold houses increases when the number of houppBesliexceeds
the demand from both households. The supply of new housesaises whenever
expected demand of both households increases and thereostagexpected
variation of house prices. The market price of houses is athegfunction of
number of unsold houses.

3.3 Capitalist households

The disposable income of capitalist households is equdl@éstm of profits of
commercial banks, investment banks of both groups, dieldeaceived on their
share of equities and of securities, rent paid by worker &loolsis for the capital-
ists’ houses they are renting.

Consumption of capitalists depends on a share of expectedshble income
-equal to its past value- and on a share of past net worth. Moeiat of net worth
of worker households is equal to its past value plus theiinggand capital gains
on price of houses.
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3.4 Portfolio choice of capitalist households

Capitalist households are assumed to manage their portficdissets, according to
Tobinesque principle (Tobin, 1958), where the share of ebqubwealth allocated
among deposits by commercial banks, deposits by investbaiks 1, deposits
by investment banks 2 and houses depends on their respexpeeted rates of
returrf. We assume, following Godley and Lavoie (2007), that depdsi com-
mercial banks act as a buffer, therefore they are a resicduiable with respect to
the portfolio management. This means that errors on exj@esaof wealth will
result in a ex-post amount of commercial bank depositsmiffethan expected.
Returns on deposits by investment banks are given by expelséributed
profits, while return on housing is given by rents and expectpital gains.

35 Firms

Firms sector represent the real productive sector of ouremo@utput of the
economy is composed either of consumption goods and cgpibals (expenditure
approach) or of the wage bill and total profits (income appndaThe wage bill
is given by unit wage times total level of employment. Emph@nt is computed
via real output and the labor productivity. Unit wage is cangal in a standard
Kaleckian way, such that they depend positively on produgtand negatively on
the mark-up that firms apply to unit costs in their pricingiden. This implies
that the profit rate is exogenously set, and the wage raterengrofit level are
endogenous.

As in Kaldor (1966), gross profits are used by firms to pay egeyon loans,
to distribute dividends and are kept as retained earnings distribution between
the different shareholders (investment banks 1 and 2) dispem the quantity of
share held by each shareholder. Investment of the periodhedmanced both
through own resources (retained profits) and through extéumding (equities
emission and loans). Again, following Kaldor, issuing ofwnequities by firms
are simply a share of past externally financed investmenisdmased on expected
prices. Loans are demanded by firms to commercial banks asduaé source
of financing, if firms’ savings and issue of new equities areermugh to cover
planned investment.

The accumulation process of capital is given by its previalse plus new
investment occurring during the period, net of deprecratibpast stock of capital.
Investment is a positive function of the growth rate of calpgind depreciation of
capital. The growth rate of capital depends on an autonornoomgponent (the
“animal spirits” of Keynes), the level of utilization ratthe cost of borrowing

8 The portfolio choice parameters respect the vertical, Zomtal and symmetry constraints of
Godley and Lavoie (2007).
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from commercial banks and Tobin’s g ratio. The utilizatiateris determined as a
ratio between output level and full-capacity output, tisaget as a fixed proportion
of past capital stock.

3.6 Commercial banks

Commercial banks in this model without a public sector pleg/iole of a central
bank, namely it sets a key interest rate and accommodatedienhanoney. Since
there are no central bank, the economy described is thusrea credit money
system (Graziani, 2003). In more details mortgages, loadsderbank credit are
granted on demand by households, firms and investment battksawestriction.
However, as already explained in section 3.1, the targeteeldge level might
be seen as a form of rationing. Indeed, as the realized lgedexel fluctuates
around its targeted value, households reacts in order torotbte target.

One important aspect of the model in investigating the fonabg of private
banking refers to the commercial banks behavior. Once cawiatdanks have
granted mortgages to households, they use such idle assies securitization
process, assuming that the whole stock of mortgages isiseedr In practice,
each "unit" of stock of securities issued is backed by a "wfimortgages. The
nominal value of securities is then determined accordirtheqrice of securities
that is formed on the market as a market-clearing price fttemtatching between
supply and demand. On the supply side, we have commercik$pahich "issue”
securities pledged to the quantity of mortgages, while enddémand side there
are capitalist households and investment banks of bothpgrtihat compete in the
securities market.

Interest rate on loans, mortgages and securities are segaaldonstant mark-
up on the key interest rate on credit, set at discretion ofroersial banks sector.
The structure of interest rate is such that the interestaati®ans is larger than
the interest rate on mortgages, which is larger than theasteate on securities,
which is larger than the interbank credit. We assume, witlose of generality,
that the key interest rate on credit is the interbank credé and is constant.

Profits of commercial banks are the sum of interest rate patgrkey receive
on past loans, interbank credits and mortgages, minuestiecommercial banks
pay on stock of securities. Such profits are ultimately digted to capitalists.

3.7 Investment banks

Although investment banks sector is disaggregated intostisectors (1 and 2),
we assume the two groups behave similarly in their activeagament of bal-
ance sheet and portfolio choice behavior. However, we asfterent values to

parameters in their respective asset demands as well astiogtvalues.
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Investment banks profits are determined by dividends ontiequiplus divi-
dends on securities, minus interest payments on pastegsiitanded. Dividends
on equities depend on the basis of the share of equities thldyahth respect to
the total equities issued. Dividends on securities depenthe stock of securi-
ties bought in the previous period and interest rate appiregdrevious period, to
securities.

Investment banks decide how to allocate their financial thdagtween equi-
ties and securities following a portfolio choice which eslion Tobinesque princi-
ples, as for capitalists. The demand of securities andiequ# a proportion of a
ratio between expected deposits and the leverage targétich wmvestment banks
are subjected. The proportion then changes according teceegh rate of return
of assets.

Investment banks decide how much to invest on the basis afsitspthey
expect to receive from capitalists. Expected depositsrpa past deposits, on
the variation occurred during the previous period and aesbipast growth rate
in profits that investment banks have realized in previougogeand ultimately
distributed to capitalists. In practice, the higher proiigestment banks make,
the higher deposits they expect to receive from capitalists thus the higher
liabilities they have at disposal to invest in the capitalrked without running
into external debt. In the case of excess leverage accotaiBgsel 11l regulation
-either because investment banks did not collect as muabsits@s expected or
because of unexpected capital gains-, invetsment bankismese reserve, which
is furnished by Comercial Banks at a price equal to the itekbnterest rate.

The expected rate of return on securities held by investiveamits depends on
the expected real interest rate on securities and on a shexpected capital gains
on prices of securities, following an adaptive error caimecformula, according
to how much they invest in securities in the previous peribde expected rate
of return on equities for investment banks depends, sityitar capitalists, on
expected dividends and a share of expected capital gainsicespf equities
according to how much they invest in equities in the previoaisod.

4 Experiments

Below, we discuss the effects of an increase in the expecied pf securities
and of an increase in the expected price of houses. Aftenignalistable baseline
steady state for our model using a set of reasonable pamanates (reported
in appendix C) and initial values for stocks and lagged erdogs variables, we

www.economics-ejournal.org 13
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shock the relevant parameter (one at a time) and follow thetien of some im-
portant variables relative to their baseline vafues

4.1 Effect of a shock on expected price of securities

The first experiment we did was to shock the expected priceairities through
an exogenous positive increase in expectations. The inatedifect is an in-
crease in the expected rate of return on securities for bgéstment banks groups.
After few periods, however, the positive effect on the rdtesturn due to rising
expected capital gains is overcome by the decrease in thete@st rate of secu-
rities (Figure 2.a)

The stocks of securities held by investments banks changdlifierent way:
for investment banks 1 they increase, while for investmankis 2 they fall (Fig-
ure 2.b). This is due to investment banks’ portfolio choittecure, which is very
sensible to variations of expected rate of returns on trese®. Indeed, while
for investment bank 2, the expected increase in securfiigse leads to a propor-
tional decrease of the stock held, because they favor maigesjthan securities,
the effect is opposite for investment bank 1.

Higher quantity of securities held by investment banks Eweines higher
dividends for investment banks. This results in a rising raffigs for investment
banks 1, while a decreasing for investment banks 2. As atressute profits are
ultimately distributed to capitalist households, the rféta on their disposable
income is positive (Figure 2.c).

Now capitalists perceive a higher expected rate of returtheim deposits by
investment banks 1 (Figure 2.d) since their profits haveadlgtincreased and
thus their expectations on future profits are revised. Thpodpnity to get more
yield on deposits will revert their demand towards more d@ppgiven their port-
folio choice. In fact, actual deposits by investment bandseagally increase (Fig-
ure 2.e). In a very similar way, since actual deposits irezezs well as profits,
deposits that investment banks expect to receive fromalegig are higher (Fig-
ure 2.1).

The result of an increase in expected securities price gymed by the mech-
anism on asset prices described by Toporowski and Michell 12

there are two reasons why the price of equities would chamgleel
absence of any new issuance of shares. The first is the appearh
new piece of information on the prospective returns fronh iragest-
ment. If there is a rise in the expected level of dividend pemts,

9 The simulation experiments are conducted with Eviews 7.duréis 2-3, we homogenize the
values to one in order to compare them with the steady stéticsn The timescale is arbitrary
and only gives an idea of the time-span. Note that these isgsrare no predictions.
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money flow will arise as a result of fund being reallocatedvesin
banks depositis and securities in the portfolios of houkEshd rise
in the retained profits, in the form of firms bank deposits waein-
force the expectations of a higher dividend and increaspdkential
value of equities. The second possibility arises from the faat,
once the rise in the price of shares has taken place, the tatjpec
of further rises in share prices will and thus the prospettapital
gains for the owners of equity may cause further inflows ihiese
assets. In turn, this inflow of funds causes prices to riskdatng
the judgment of those astute enough to have seen them coming.

In this model, the interaction is between deposits by inmesit banks and port-
folio choice of capitalists. A rise in the expected level adtdbuted profits to
capitalists would generate a reallocation of wealth towdeposits and this rein-
forces the expectations of investment banks of higher despasd thus higher
liabilities to rely on in order to invest and make profits i thecurities market.

4.2 Effect of a shock on expected price of houses

The next simulation experiment focuses on the price of teetdgeld by indebted
households, that is houses. We positively shock the exgpgctee of houses. At
first, the increase in the price of houses make the leverageers households
decrease, since the value of the houses held is higher &33a).

However, after some periods, a leverage ratio below thetéeyel, stimulates
households to demand more mortgage to buy more houses. Thimalke the
leverage increase again. However, in the long run, everifrtbrtgage stabilizes
at a higher level than before the shock, the leverage willl tiemvards a lower
level, suggesting that workers facing higher prices of Bsuslecide to take on
more prudential behavior through a reduction in their lager(Figure 3.b).

The result of the simulation agrees with the consideratib&atwell et al.
(2008) about the plausible causes of financial crisis. Thegdtigate two scenar-
ios: a bank-led financial crisis and a household-led oney Tdhend that when the
impact of leverage on workers demand of houses is set rekatvgh, this would
make the "perverse"” positive effect of house price on derhagiter than the neg-
ative effect. However, as they report, this hypothesis tsemapirically observed,
since higher level of net worth of households, due to higheemf houses, does
not correspond to a higher level of leverage (Figure 3.counmodel the lever-
age of workers is countercyclical, as in Adrian and Shin @04ince an increase
in the price of houses produces a lower leverage of workessétmwlds.
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(a) Expected rate of return on securities (b) Securities held by Investment Banks
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Figure 2: Effect of a shock on expected price of securities
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(a) Demand of houses (b) House price effect on mortgages
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Figure 3: Effect of a shock on expected price of houses
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5 Conclusion

This paper tries to investigate how worker households andter investment
banks act in facing variations in the prices of their asséte housing sector is
explicitly modeled as in the work of Zezza (2008), to whichwg#ization process
has been added, in order to show the links between housirketreard financial
sector.

The model describes an economy without public sector, ieraa limit the
number of equations and the difficulties in searching foremdy state solution.
The missing role of central bank is assumed here to be playetbimmercial
banks that act as a lender of last resort to economic ageotsdicg to their
financial needs, especially to investment banks in the ge@airon process.

Focusing on the role played by investment banks in respgridichanges in
security prices, we find an active management of their balaheets. This gives
rise to a pro-cyclical leverage ratio, which is coherenthvwetnpirical evidence
from the private banking sector.

The model behaves well also with respect to the behavioragbted house-
holds. In fact, in our model the leverage of workers is corayical, as in
Adrian and Shin (2010), since an increase in the price ofé®psoduces a lower
leverage of workers households. These results are coheitbrthe recent finan-
cial crisis in U.S., as the evidence suggests that it has&&eance-led crisis and
not a households-led crisis (Eatwell et al., 2008).
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A Modd Equations

A.1 Worker households

YDy =WB—iy_1M_1—renty _1 (1)
renty _1 = rentrated; _; (2)
Cuw = 01wY D + GMNM_HO{&”\\((&, +a4w% F...
et a5WCGﬁW+ aﬁWAMW,—l 3)
YD, =YDw-1+4 (YD _1—YDw-1) (4)
CGE=CGy_1+H (CG,_; —CGy_1) (5)
SA, =Y Dy —Cu (6)
NWy = NWy, 1 + SAY +CGw (7)
CGw=ApHHw -1 (8)
AMy, = T1 (prlAHw) + T2(levy, —levy 1) 9)
Mw

lewy = PP+ Do (10)
Dwb = NWy + My — pyHw (11)

A.2 Housing market

AHY 8, Pe — PH .1 B dsre—dsr_;

_ 12
He 1 PH,—1 2 dsr 4 (12)
PH = PH,—1+ M (Ph_1—PH.-1) (13)
_im-aM g
dsr= YDu (14)
dst®=dsr 1+ p (dsr®, —dsr_q) (15)
AH, = Hp— AHc — AHy (16)
Hn = X1 (AHS +AHS) + X2A°py (17)
H=H_1+Hn (18)
AHE = AHc 1+ p (AHE 1 —AHc 1) (19)
AHg = AHy 1+ (AHg, 1 —AHy, 1) (20)
A°pH = Apy, -1 (21)
A
PH. — _ xaBHy (22)
PH,—1
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A.3 Capitalistshouseholds

YDc =k +Fi+Fao+renty
Ce = a1cY DE+ a2cNWe _1 + a3.CGf ¢
YDE=YDe 144 (YDE_;—YDe 1)
CGfc=CGhc_1+ 1 (CGH¢_1—CGric 1)
NW. = NW, 1 +SAL +CGyc
SAV¢ =YD, —Ce
CGHe =ApHHc -1

A.4 Portfolio choice of capitalist households

Di1 R . . YDE
N\/\ée = )\10+)\11ri1 - )\12ri2 — )\13I’H — )\14N\/\é€‘
Di2 o . . YDE
NV\/Ce — )\20 - Aeril + )\22ri2 — )\zng — A24vace
pH HC o e e e YIT(;
NV\ée = )\30 - )‘31ri1 — )\32ri2 + )\33I’H — )\34NV\£€
Dc,b e e e YDg
N\/\/Ce = )\40 - A4lri1 - )\42ri2 — )\43rH —|—A44vace
NWE = NW, 1 +YDE—Cc
e _ _Hi
o FS

Rf=FRi-1+M(Rf_1—Fi-1)
RS=Fo_1+p (RS _1—F2-1)
renty —1+V(CG )

PH,—1Hc -1
Dcb = NWe —Di1 — Di2 — prHc

rg =

A5 Firms

Y =Cu+Ce+1+Hnpy =WB+Fr
y=Cw+Cc+I+Hy
WB=wN
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N Y
Prn
1+p

FF=Y-WB

FU =Fr —FDg—iL 1L 1
FDQ = (l— Sf) [FT,]_ — i|_7,1L,1]

Il =1—-FU
PQAQs = @lF 1
K= K7,1+| —0K_1
| =greK 1+ 0K_1

L_ _10_
1+V3FJQ, 1Q-1
K1 K_ 1

Ork = Yo+ yiu_1—yoiL -1
y

G
ny — O-K,]_

L=L_1+I—FU — poAQ;

Commercial banks

Db = va,b+ Dc,b
S=M
Cp=Ci1+GCi2
NW,=Dp+psS—L-M -Gy
iL=(1+n)ic
im = (1+nm)ic
is= (1+ns)ic
Fo=iL-1L 1+ic1Cp1+im 1M 1—-is 1S 1

| nvestment banks

Fi = FDq,i + FDsji —ic,—1Gii —1

Q..
FDqji = FDQ—'f'
FDsii =imSi -1

CGgji = ApsSi,—1
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CGqii = ApoQii,—1
De
psSi = [610 + 1 rgn — 612 r(eg,ii} I—”T
evi
e e Dﬁ
PoQii = [(1— 610) — 611 rsii + 012 rQﬂ =vd
|
e AR 1
Dii =Dii —1+ADj 1 | 1+ ¢——
Fi(-2)
GCii = (psSi + PaQi) lev' — Dj
is CGs;
ré. =v— +vg———1—
st P SDS—lSi,—l

PE=ps—1+H(PS_1—Ps-1)
CGgji =CGs;ji,—1+ M (CGSj; 1 —CGs;i,-1)
8 = FDgi +Vo(CGRji)
’ PQ,-1Qii -1
FD&i = FDqii, -1+ M (FDQji —1 —FDqii 1)
CGQji =CGyii, -1+ U (CGRji _1—CGqiii,-1)

A.8 System wideimplications

Qf = Qi1 +Qi2
S=S1+S2
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B Balance Sheet and Transaction Flow Matrix

Commercial | Investment| Investment
Workers | Capitalists | Firms Banks Banks 1 Banks 2 Real Assets
@) &) 3 4 (5) (6)
Capital +K —K
Real Estate +prHw +prHc —pnH
Commercial Banks| +Dyp +Dcp —Dp 0
Deposits
Investment Banks +Di1 —Di1 0
Deposits +Di2 —Di2 0
Loans —L +L 0
Equities —PqQs +pgQir +pgQi2 0
Interbank credit +GCp —Ci1 —Ci2 0
Mortgages -M +M 0
Securities -psS +psSi1 +PsSi2 0
Net Worth —NWy —NW; —NW; —NW, —NW1 —NW> +puH+K 0

Table 1: Balance Sheet

C Parameters

Deposits Deposits Deposits
investment banks 1 investment banks 2 Houses commercik$ban
)\10 : —0.209 )\20 :0.186 )\30 :0.2 )\40 :0.823
)\11 :0.6 )\21 :0.2 )\31 :0.2 )\41 :0.2
A12:0.2 A2 :0.4 A32:0.2 Az 1.2x10°10
A13:0.2 Ar3:0.2 A33:0.4 Asz i 1% 1072
Aa:0.2 Aa:12x10710  Agp:1410°20 Maa: 0.2

Table 2: Portfolio choice parameters for capitalists
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Workers Capitalists Firms Commercial Banks Investment Banks 1 Investment Banks 2
Current Capital Current Capital Current Capital Current Capital Current Capital Current Capital
(i) (ii) (iii) (iv) (v) (vi) (vii) (viii) (ix) (x) (xi) (xii)
Consumption —Cw —Cc C
Investment +l -
Wages +WB -WB
Rent —renty 1 +renty 1
Interests on Loans =ik FiL -1l
Interests on Mortgages —imM.—1M_1 +ipm.—1M_1
Interests on Interbank Profit: +ic_1Cp 1 —ic,—1Gi1-1 —ic._1Ci2 1
Dividends on Equities —FDq +FDqji1 +FDqii2
Dividends on Securities —is_1S-1 +FDsj1 +FDsj2
Banks Profits +Fp+F1+FR2 ) —F1 —F2
Retained earnings —-FU +FU
Savings —SAY +SAY —SA¢ +SA
Capital Gains +CGw +CGc +CG¢ +C&y +CGi1 +CGi2
A Housing —PHAHW —PHAH: +pHAH —PHAHY
A Deposits Commercial —ADyp —AD¢ +ADp
A Deposits Investment 1 —ADjq +ADjq
A Deposits Investment 2 —ADjp +ADj,
AlLoans +AL —AL
A Equities —PQAQc +pQAQ¢ —PQAQi1 —PQAQi2
A Interbank Credit —ACy +ACiq +ACip
A Securities —psAS +pshS —psASy —PpsAS2
A Mortgage +AM —AM
z 0 0 0 0 0 0 0 0 0 0 0 0

Table 3: Transaction Flow Matrix
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Capitalists households

Firms
Symbol| Value
prN 2.52
P 0.68
St 0.212
Q 0.2
o 0.1
Yo -1.417015
V1 0.1
Vo 0.1
V3 0.1
o 15
U 0.5
Housing market
Symbol| Value
X1 0.05
X2 0.04
X3 0.1

www.economics-ejournal.org

Investment banks 1

Symbol | Value
O1c 0.7
aac 0.025
asc 0.01

rentrate| 0.1

y 0.02
Y 0.05
Investment Banks
Symbol | Value
W 0.1
lev | 0.1
Vi 1
Vo 0.05
Vs 0.05

Table 4: Parameters

Workers households

Symbol | Value
1w 0.7
aw | 0.025
azw 0.01
Q4w 0.01
asw 0.01
as.w 0.01
B1 0.03
B 0.05
11 0.01
T2 0.02

Commercial Banks

Symbol| Value
ic 0.02
n. 0.375
nw 0.25
Ns 0.125

Investment banks 2

610:0.96
911 :0.4
0615:0.1

610:0.05
911 :0.2
615:0.7

Table 5: Portfolio choice parameters for Investment banks 1 and 2
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