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1. Introduction

For several decades the United States and other advanced
economies have experienced credit expansion and asset in-
flation of unprecedented scale and duration. The American
financial system’s assets have inflated at an annual average
rate that in real terms exceeds the long-term rate of economic
growth by 2.5 percentage points. The long-term tendency of
credit growth and asset inflation has sustained several boom
and bust cycles and has led to the volume of the financial
system’s assets being four times the economy’s annual output.
It is important to understand the fundamental economic fac-
tors underlying this striking phenomenon.

On hindsight one can see that the credit expansion and
asset inflation in the United States were the consequences of
the monetary policy conducted by the Federal Reserve after
the transition from the gold-backed dollar to fiat money in
1971 and of the rapid development of new types of financial
institutions after financial deregulation of the 1980s. In the
three decades since the mid-1980s, the U.S. monetary policy
has demonstrated a substantial shift toward credit easing,
which facilitated the financial system’s increase in the credit
supply and fueled asset inflation. This policy of easing al-
lowed the Fed to fulfill more or less successfully its mandates
of ensuring economic growth, low inflation, and financial
stability. The credit-fueled asset inflation provided short-term
stimulus to aggregate expenditures and support to financial
institutions while the rate of inflation of consumer prices
remained quite low. Since the 1990s, asset inflation in the
United States has also been fueled by the rapid accumulation
of dollar-denominated official reserves by the central banks of
some emerging-market economies via the creation of

non-dollar fiat money. On the downside, the expansionist
monetary policy conducted by the Federal Reserve and other
central banks has led to a colossal debt overhang in the
American economy that threatens long-term financial stability
and undermines long-term economic growth (White, 2012).

It is possible to argue that these huge financial imbal-
ances---the U.S. debt overhang and the global money
glut---have resulted from myopic or even mistaken past poli-
cies on the part of the Fed. I do not dispute this point of view.
In this paper, however, | attempt to explain the high rate of
credit-fueled asset inflation for a closed economy by referring
to the concept of long-term welfare maximization. | use as a
theoretical framework the overlapping-generations (OLG)
economy, in which one of the functions of credit is the crea-
tion of purchasing power to facilitate wealth exchange be-
tween generations of individuals. The principal argument |
advance in this paper is that in theory the credit-driven asset
trade can bring about transfers of wealth across generations
that replicate optimal social security transfers. As will be
shown, a long-term divergence of credit expansion and asset
inflation from national income is necessary to ensure optimal
wealth distribution among generations if the disruptive effects
of debt on economic growth are not taken into account.

I examine the intergenerational wealth transfers induced
by the credit expansion for a simple model of an OLG pure
exchange economy with a two-period individual life cycle.
The social planner in the basic model chooses wealth transfers
to maximize an integral welfare function, which is the dis-
counted sum of the utilities of all living and future generations.
A first-best implementation of optimal transfers is possible
through a credit-driven asset trade between generations. In
any period, members of the younger generation buy a finan-
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cial asset from the members of the older one using a loan. In
the second period of life, they sell the asset to a new young
generation and repay the loan. The credit is supplied by an
authority, called here a “monetary authority”, that maximizes
the welfare function. This authority’s control of the supply of
credit is frictionless in any period.

For the sake of simplicity, | assume that the asset brings
zero dividends and thus is intrinsically worthless, like fiat
money in the early OLG monetary models by Wallace (1980),
McCallum (1983) and others. The equilibrium asset price may
be positive and may even inflate as a result of the expansion of
credit, which supports an upward spiral of asset inflation.
Asset price inflation is defined here as growth of the asset
price measured in units of consumption good.

I show that optimal asset inflation outpaces the growth of
GDP. This is possible because credit supply allows individu-
als to invest in an asset that is inflating at a rate greater than
the growth rate of individual primary incomes. Moreover,
only a high-inflationary asset can implement optimal inter-
generational wealth distribution. The return on this asset must
be higher than the social security return, which is equal to the
GDP growth rate under a stationary growth regime. Unlike
the social security return, the optimal rate of asset inflation
depends on the time preference of the monetary authority
measured by the discount rate in the welfare function. The
higher this rate, the more rapid is the pace of credit expansion
and asset price inflation.

In the OLG economy, which lacks credit, assets can only
be low-inflationary, with long-term returns below or equal to
the GDP growth rate. A trajectory for which the asset inflation
rate is equal to the GDP growth rate is Pareto-optimal, but it is
not a solution of the problem of integral welfare function
maximization. If the asset inflation rate is below the GDP
growth rate, intergenerational wealth distribution is subop-

timal. The model without credit is, thus, a special case of
Tirole’s (1985) OLG model, with asset bubbles eliminating
dynamic inefficiency from production investment.

I demonstrate a close link between credit-based asset in-
flation and the so-called optimal monetary dynamic. The
optimum quantity of money rule first proposed by Milton
Friedman (1969) implies consumer price deflation based on
the contraction of the money supply at the rate of consumer
utility discount. This rule was derived by Andrew Abel (1987)
for a welfare maximization problem similar to the one dis-
cussed here. The “credit-based” and the “money-based” ap-
proaches both implement the same optimum by using dif-
ferent instruments. In practice, the monetary approach has
never been applied under fiat money systems because of the
destructive economic effects of deflation. In contrast to the
Friedman rule, credit-fueled asset inflation has been facili-
tated by the monetary authorities of the United States and
other countries since the early 1980s.

In the following exposition and discussion | avoid using
the term “bubble” for the asset inflation presented in our
model, although the type of asset we mean is unbacked by
cash flow and is intrinsically useless. The fundamental value
of this asset is based on the monetary authority’s commitment
to implement the policy that is optimal for all living and future
generations.

This paper is organized as follows: Section 2 presents
evidence regarding credit expansion, asset inflation, and
monetary policy in the United States. Section 3 presents the
basic optimal OLG model and its solution. Section 4 deals
with the credit-based implementation of the optimal wealth
distribution. In section 5 | discuss the model without credit
and with a low-inflationary asset; in section 6 | discuss mon-
etary implementation; in section 7 | discuss the results of the
paper; and section 8 contains concluding remarks.

Table 1. Real Average Annual Growth Rates of Total Credit, Total Assets of Financial Business, M2, and GDP, 1970 to 2013

Total Credit T0t§1| Assets of Financial M2 GDP
Business
Growth rate (percent) 4.2 4.5 2.5 2.1
Gap to GDP gr_owth 21 25 03 0
(percentage points)

Source: Author’s compilation, based on Federal Reserve Bank of St. Louis economic data
(“Flow of Funds”, http://research.stlouisfed.org/fred2/categories/32251)

2. Credit Expansion and Monetary
Policy in the United States

Since the early 1980s there has been in the United States a
strong tendency for credit and assets to grow much faster than
GDP. Figure 1 shows the dynamics of the total U.S. credit
market debt outstanding, total assets of financial business, and
money supply M2 as percentages of GDP from 1950 to 2013.
The ratio of total debt and total assets to GDP was below 150%
in the 1950’s; by the late 2000s total debt had increased to 350%

of GDP, and total assets had increased to 450% of GDP. Table
1 presents the average annual growth rates of these indicators
deflated by the consumer price index (CPI) for the period
from 1970 to 2013. In real terms, the growth rate of total
credit was 4.2% and of financial assets, 4.5%. The real M2
growth rate was only 2.5%. The growth rate of total credit was
2.1 percentage points greater than the growth rate of GDP.
The financial assets growth rate was 2.5 percentage points
greater than that for GDP, the M2 growth rate was just 0.3
percentage points greater.
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Figure 1. Total Assets of Financial Business, Total Credit Market Debt Outstanding, and M2, as Percentage of U.S. GDP
1950 to 2013

These processes resulted from monetary authority policies
on the one hand—the transition to fiat money in 1971 and
financial deregulation in the 1990s—and on the other, the
Federal Reserve’s dual mandate to control consumer price
inflation and to stimulate economic growth.

The long-term credit expansion was initially encouraged
by the U.S. Congress’s passage of the Gold Reserve Re-
quirement Elimination Act in 1968. Technically, issuing fiat
money that had no intrinsic value gave unlimited power to the
Federal Reserve—but even though it was not constrained in
the issue of base money, it maintained quite a stable ratio of
money supply to GDP, at least until the first round of quan-
titative easing in 2008 (Figure 1). Nevertheless, since the
1970s the Fed has been creating favorable conditions for
long-term credit expansion. The supply of unbacked money
increased the Fed’s potential power as a creditor of last resort
and diminished the need for reserve liquidity in the financial
system. The ratio of banks’ reserves and vault cash to their
total assets sank from 12% in 1945 to 0.6% in 2007 (Duncan
2012, p. 8), thus facilitating credit creation.

The financial deregulation that has taken place since the
1980s has led to the emergence and rapid growth of non-bank
financial institutions. The percentage of these institutions that
were free of any reserve requirements in the American credit
market went from 1% to 32% in the same period (Duncan,
2012, p. 10). Acting outside the framework of bank regulation,

these non-bank institutions fueled asset inflation via the pro-
liferation of collateralized credit instruments. The booming
asset markets inflated the value of collateral, thus spurring a
further increase in the credit supply. Banks reinforced the
spiraling credit supply by replacing their traditional business
with “shadow banking,” based on a collateralized market
system and wholesale funding.

The unconstrained creation of credit could have caused an
upsurge of inflation in prices of both assets and goods, but
since the 1980s the Fed has made substantial efforts to sup-
press consumer price inflation. To a considerable extent the
inflation-suppression policy was supported by the labor cost
deflation that resulted from globalization and prevented a
domestic wage spiral. The S&P 500 stock index and the CPI
have diverged since the mid-1980s (Figure 2). The average
annual growth rates of these indicators, 7.2% and 6.2%, were
close to each other from 1970 to the late 1980s, but then
started to diverge; the average annual CPI inflation rate
dropped to 2.6% between 1991 and 2013 (Table 2). The
broken line in Figure 2 shows a trend continuation for the CPI
after 1990. It is important to note that the suppression of
consumer price inflation accelerated the growth of real asset
prices. Table 2 illustrates this point. Because of the strong
disinflation the growth rate of the real S&P index deflated by
CPI1 was 0.9% from 1970 to 1990 but increased to 4.6% be-
tween 1991 and 2013.
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Figure 2. Growth Rates of S&P 500 and CPI, 1970 to 2013, Indexed to 1970. 1970 =1
Table 2. Average Annual Growth Rates of the S&P 500 and the CPI, 1970 to 1990 and 1991 to 2013, Percents

Period Nominal S&P 500 Index CPI Real S&P 500 Index
1970 - 1990 7.2 6.2 0.9
1991 - 2013 7.3 2.6 4.6

Source: Author’s compilation, based on Federal Reserve Bank of St. Louis economic data
(“Flow of Funds”, http://research.stlouisfed.org/fred2/categories/32251)

The long-term processes of credit expansion and asset in-
flation allowed the Fed to exploit the credit channel of mon-
etary policy to support economic growth. Expanding credit to
households and businesses encouraged the growth of con-
sumption and investment in production, while asset price
inflation stimulated aggregate demand through the wealth
effect.

To implement this policy, the Fed, instead of discouraging
serial asset bubbles by preemptively tightening the monetary
supply, chose preemptive easing each time after the bubbles
burst. The “Greenspan put option” was exercised, on an
ever-increasing scale, after the stock market crash in 1987, the
property and saving and loans crises in 1990--91, the Long
Term Capital Management collapse in 1998, the bursting of
the dot-com bubble in 2000, and the systemic financial crisis
of 2008-2009. Figure 3 demonstrates a long-term tendency of
the federal funds rate to decline to the zero lower bound that
dictated the ultimate resort to quantitative easing. After 2008

! This strategy was usually justified by too high costs and risks of
leaning against the bubbles. The Fed’s officials also pointed out
the difficulties in identifying asset bubbles and the inadequacy of
monetary policy instruments for control of asset inflation.

What can support this view is the Fed’s attempt to curb the booming
stock market in 1928-1929 by raising the federal funds rate and its
refusal to refinance the banking system after the 1929 stock market
crash that led to a financial collapse (Bernanke, 2002).

the Fed fully accomplished its mission to become a creditor of
last resort for banks, which was able to do thanks to the fiat
money system created forty years earlier.
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Figure 3. The Federal Funds Rate and the Nominal Monetary Base, 1980 to 2013

In what follows I do not concern myself with the issues of
financial instability resulting from the monetary policy that
encouraged asset inflation and the issues of non-sustainability
of credit-driven economic growth in the long term. My focus
here is only on the long-term welfare gains from the redi-
stribution of wealth across generations brought about by cre-
dit-fueled asset inflation. We begin with a simple basic model
of intergenerational wealth transfers.

3. Optimal Wealth Transfers

The basic problem is optimal income distribution within a
social security system in a pure exchange economy with
overlapping generations, each generation living in two pe-
riods. The individual life-cycle utility for a member of the

generation born in period t —1>1 is:
Via = U(thl) + ﬂu(xt) '

where C, ;, X, is consumption in periods t—1 and t,

1)

and <1 is the individual discount factor. The per-period
utility is isoelastic: u(c)=c""’/(1-1/o) for >0,
o#1land u(C)=Inc for o =1, where & is the inter-

temporal elasticity of substitution. For a member of the gen-
eration born in period 0 (generation 0), the life-cycle utility is

defined as V, = Au(X,) .

The member of generation t —1, born in period t —1,
receives in the first and second periods of life primary in-

comes y

model. In each period, primary incomes are redistributed
through a lump-sum transfer from young to old generations.
The individual chooses life-cycle consumptionC,_,, X, sub-

ject to the per-period budget constraints:

—_v®
Ca=VYia T

and yt(z), which are exogenous variables of the

O]

x =y? 46, (3)

where 7, , is the first-period lump-sum transfer and o, is

the second-period bonus. In each period, the total bonus must
be balanced with the total transfer,

N0, =Nz, Q)

where N, is the population number of generation {.

The social security system is managed by a social planner
maximizing a Samuelson-Bentham welfare function (Samu-
elson, 1967), which is the weighted sum of life-cycle utilities

of all generations:
t
E Any,,

t=0

Vo ®)

subject to constraints (2) to (4). The objective function (5)
relates to all individuals living in any time period. The social

discount factor A <1 weights utilities of future generations
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and ensures convergence of (5).
The social security system balance (4) implies

o, =(n,/n_,)z,, which is inserted into the individual
budget constraints (2) and (3). Inserting the consumption
bundle C,_,, X, defined by these constraints into the objec-
tive function (5) and differentiating this function with respect
to 7, yields the first-order condition:

pu'(x)=u'(c,) )

or X, /¢, =(B/ )7, which implies optimal consump-

tion based on the redistribution of national income

n, yt(l) +N, yt(z) between generations living in period t:*
@) )

C* — ntyt +nt—1 t
L neen(B1A)

: ()

@ )
X* _ nt yt + nt—l t (8)
t P
Ny +n(415)
Optimal consumption is thus defined by the average per

capita income adjusted by factor (/1) . Optimal transfer

by the young is a share of the income differential adjusted by
this factor:

T*:y(l)_c*:(ﬂ/ﬂv)o- t(l)_ t(2)
T g+ (BlA)

where g, =N, /N, is the rate of population growth.”

The transfer is positive if
Yy 1y = (A1 B)”, ©)

which is the case if the relative primary income of the
young is high or the ratio of discount factors 4/ £ is small.
If the income distribution between coexisting generations is

time-stationary, t(z)/ yt(l) =const , the social security

2. My results do not change essentially if the objective function
(5) excludes weighting by population numbers

V, = Z“,lt\/l . Abel (1987) provides arguments justifying this
t=0
objective function based on the Bellman optimality principle.

%, This follows from combining the first-order condition (6) with the

aggregate balance: n,C, +n, X, =N, yt‘l) +Nn., t(2) , implied
by the balanced transfer condition (4).

1 2
M @) O oy MY AN
t

t t -

ne+n (B1A4)°

From

(BI1A)7y®P -y
nt + nl*l (ﬂ/j‘)(7

_(BIATYY —y®
9, +(B124)°

t-1

return is equal to the GDP growth rate, &, /7, , = 0,4 .

where ¢ = Y& [ yY = y® [y is the growth rate of per

capita income. The optimal social security return in this case
does not depend on the social planner’s time preference de-

fined by the discount factor A .

4. Credit-Based Implementation

Optimal intergenerational distribution of wealth can be im-
plemented via financial instruments. Suppose a financial asset
paying no dividends is traded in a competitive market. A
member of generation t —1 invests in this asset by using
credit to maximize the life-cycle utility (1), subject to the
budget constraints:

_v@® ;
Ci=Yia— Pt—llt—l 04, (10)

X, = yt(Z) + Ptit—l - tht—l’ (11)

where P,_; denotes the asset price denominated in con-
sumption goods units, itfl is investment in the first period of
life, and Q,_, is borrowing in the same period. In the second
P, and

period the old sell their assets to the young at price P,
repay credits at real interest rate R . At any period the asset
supply is equal to 1 and the asset market is cleared:

I, =1/n,. (12)

Suppose the credit is supplied by a “monetary authority”
creating a purchasing power for investment in the asset. Let
Q, denote the credit supply and Q, =0. At any period
credit supply to the young generation is fully or partially
covered by debt redemption by the old, implying that Qt
satisfies the dynamic equation

Qt = RtQt—l + At’

where A, indicates the net credit expansion in period t.

(13)

The credit market is cleared in any period:
Q, =n;.

The monetary authority maximizes the objective function

(14)

(5) by setting the asset price in the first period F’1 and by

choosing the sequence Qt,At subject to conditions (10) to

(14). The intertemporal balance constraint is absent in this
problem and credit supply can grow indefinitely at an arbi-
trary rate. Therefore the no-Ponzi-scheme conditions are not

imposed on variables Q, and P, . However, the net asset
holding P, —Q, must satisfy the transversality condition:
!im ﬂtu'(ct)(Pt - Qt) =0. (15)
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It may be questionable to assume that the model entity
solving this problem is a central bank and to match quantities
and returns in the model to objects in the economy. More
specifically, the assumption that this entity enjoys perfect
control of credit supply is very strong. A real-world central
bank can only indirectly influence financial institutions’
supply of credit through various instruments of monetary
policy and regulation of banks that are not considered in the
model. However, considerations for imperfect controllability
are relevant to any money aggregate and even to the base
money, whereas in many theoretical models the nominal
money supply is assumed to be a control variable.

Nevertheless, let us consider the solution of the monetary

authority’s problem. Individual investment it_l provides the

maximum life-cycle utility for individuals (1) under the
budget constraints (10) and (11), implying the first-order
condition:

u'(Cy) = AR TR U(X). (16)
The same condition is fulfilled for borrowing g, _,, since

R, =P, /P, for risk-free instruments. Conditions of fi-

nancial markets being cleared (12) and (14) imply consump-
tion by young and old individuals:

¢, =y®-P/n +Q,/n,
X, = t(2) + Pt /nt—l - RtQt—l/nt—l' (17

Inserting (13) and (17) into the objective function (5) and
differentiating this function with respect to Qt yields the

first-order condition, which is the same as (6),
AU'(x,)=AU'(c,), and implies optimal consumption (7)
and (8).

Thus, credit-driven asset trade ensures optimal wealth
distribution across generations. Consider the optimal rate of
asset price growth in the stationary regime, under a constant

rate of population growth, g, =g, and a constant growth

rate of per capita incomes, ¢ = ¢ . Combining (7) and (8)
with (16) implies that the rate of asset inflation is equal to
P./P_ =A17"¢"° (see appendix). (18)

This rate is the product of the inverse of discount factor 4

and the income growth rate raised to the power of 1/ o .
Inflation is positive under non-negative income growth:

P/P,>1if¢>1.

The discount factor 4 must be sufficiently low to ensure
that the asset inflation rate (18) exceeds the GDP growth rate:

A > g4, (19)

Otherwise, if /Ig(bl*l/” >1, the objective function (5) does
not converge (since the stationary growth rate of consumption

is equal to @ ). Consequently, only a high-inflationary asset

satisfying (19) implements the social security optimum. The
return on this asset must be higher than the social security
return in the stationary growth regime.”

The optimal net credit expansion is equal to the net

life-cycle “transfer” to generation t —1:°
Ay =R /P )TN, — 7, (20)

where z't* is the individual transfer, which is equal to saving

oy® _ 2
by the young: 7, = y® —c, = BIAY, >0
g+(B14)

The individual transfer rt* grows at rate ¢ along the statio-

nary path, implying that Ai =(R/P - g¢)Tt*—lnt—l
=(A"¢" —gg)r,,n._, >0, given condition (19). This

and (13) imply Q, /Q, ; > B,/ P_,, that is, the rate of cre-

dit growth exceeds the rate of asset inflation.
One can treat equation (20) as a dynamic extension of the

social security balance (4). A member of generation t —1
receives a “bonus” 5: = Xt* — t(z) = (F’t / F’H)Tttl in the
second period of life. Hence, according to (20), optimal credit

expansion in period t covers a quasi-fiscal deficit measured
as the gap between total bonus and transfer:

A: = §t*nt—l - r:nt. At any period, this deficit is positive
because savings by generation t—1 are invested in the
high-inflationary asset, bringing the revenue
(P, /P_)z, 4N, ,, which exceeds savings by generationt
TN, .

The transversality condition (15) is fulfilled for high asset

inflation. From (17), the net asset holding by generation t is
equal to total savings by this  generation:

P —Q, =(y® —c/)n, =z.n,. The growth rate of the
net asset holding is thus equal to the GDP growth rate g¢
under stationary growth, while the growth rate of the dis-

®. This conclusion holds for the problem with the objective function

V, = Z A‘Vl instead of (5) (see footnote 2). The first-order

t=0
condition for this problem yields the optimal rate of asset inflation
P/P, = ,1flg¢1/°, while constraint (19) is replaced with

A7 > ¢, implying that the optimal rate of inflation exceeds
the GDP growth rate: P / P,>0¢.

. Condition (17) implies that P, —Q, = (y® ¢, )n, = .n,.
From (13), R-Q = (R, /Ptfl)(Pt—l _QH)_A*I =
(P, /P_)er N, , — A", which yields (20).
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counted marginal consumption utility, A'U’(c,), is the in-
verse of the asset inflation rate Il¢l/ . Hence, due to (19),
lim 20 (c)(R - Q) =
Aci'” (P -Q,)-lim (Agg™™7)* = 0.

Consider the issue of asset price determination. Since
members of generation 0 do not have debt, Q, =0, the asset

price in the first period is equal to the total transfer from
generation 1, P, = Z';nl. Members of generation 1 buy the

asset at price P, without using credit, Q, =0 . The
P, =z,n,(P,/F)

=17,n,(¢"° | A), and the credit for generation 2 is equal to

second-period  asset  price s

Q,=P, —z';nz, according to equations (13) and (20).

Growth of credit in subsequent periods is determined by these
equations, and the asset price in period t s

P, =1,n (4" /1 A)"™". As aresult, the level of asset price

is determined for all periods by the initial transfer to genera-
tion 0.

5. Asset Inflation without Credit

Asset trade between generations without credit does not
guarantee optimality of wealth distribution. If credit is absent,
the individual budget constraints (10) and (11) transform to

Ci =YY =Py, X, =y? +Pi_ . Let as above,
g,=9gand Yy /yY = y? 1y = ¢ forallt. Thenthe
first-order condition (16) for individual investment under
market clearing, i, , =1/n,,, is

gﬂ¢171/0”t _ Ty
(o + g”t)lla (1_7z-t71)1/0 .

(21)

where 7, =P,/ yt(l)nt is the investment share in the

@

first-period income of generation t, @ = yt(z) 1y is the

relative income of the old individual.’
We have obtained a difference equation on 7z, with two

(98)7¢"" -
g+(98)7 ¢

states and non-stationary trajectories of this equation are

> 08 The steady

steady states: 0 and 77 =

7. The first-order condition is:
R _ R
(yt(2) + R / ntfl)lld (yt(i)l - Pt—l / ntfl)l/c7

, implying (21).

drawn in Figure 4, where the curve depicts a locus for map-
ping (21). The steady state 77 is unstable, whereas the au-

tarky steady state is stable: any path of 7z, with 7, <7
converges monotonously to 0.° Trajectories with T, >

are not defined, because the investment share 7, for these
trajectories becomes above 1 in a finite number of periods.

T,

= T
Source: Author
Figure 4. Dynamic of Investment Share of Income

The unstable steady state 77 corresponds to an asset price
path, growing with the GDP growth rate: P, / P,_, = g¢ . For
trajectories 7z, converging to 0, the asset price grows more
slowly than GDP: P, /P, , < g¢. For 7, the asset trade
yields the intergenerational transfer:

ZTt =7 t(l) = (ﬂ/ﬂj)" t(l)__a t(2)
g+(BI12)

where 1 =g ¢"" is a threshold discount factor,
which is the upper bound of the interval of discount factors

(O, A ) that ensure convergence of the welfare function (5).

This function is not defined for the discount factor A , so T,
cannot be a solution for the social planner problem with this
objective function, although 7, coincides with z't* for
A=1.

The steady state 77 is, nevertheless, Pareto-optimal,

whereas any trajectory of (21) starting from 7z; <7 and
converging to 0 is not optimal. One can show this by

1 . . . —
®. I assume that (g5)"¢° " > @, which is stronger than (9), given ° Oscillations around 7 are possible for & <1, but I do not consider

(19).

such trajectories.
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representing the per-period budget constraints of generation
t-1>1 as Ciy = t(f)l — 7T yt‘f)l ,
X = yt(2) + g¢7z't ’[(BI. Consider )A(t = yt(Z) + g¢7z't—1 t(i)ll
such that X, > X,, because 7, >, . Inserting C,_, X,

into the consumer utility (1) and differentiating it with respect
to T, yields the first-order condition

u'(c,,) =Aau’(X,) . which is fulfilled only for
7, , = 7t . Consequently, the consumption bundle C, ,, )?t is
not optimal for 7z, , <7 , implying non-optimality of
C,_4, X, . For generation 0, the state 77 is preferable, because

forany 7, <7, X = 1(2) +g7r1y1(1) < X = 1(2) +977Y1(1)-

As a result, the rate of asset inflation without credit cannot
be above the rate of GDP growth in the long term. Coinci-
dence of these rates implies Pareto-optimum, but does not
provide a solution for the social planner problem with the
Samuelson-Bentham welfare function. The intergenerational
distribution of wealth is suboptimal if the asset inflation rate is
below the GDP growth rate at any period. Thus, the absence
of credit can lead to the dynamic inefficiency of investment,
implying that a variation of the initial asset price can improve
welfare of all generations.

6. Money-Based Implementation

Our inferences about the role of high asset inflation in inter-
generational transfer of wealth closely relate to the earlier
results of monetary theory based on the OLG models. In the
1970 and ’80s, some macroeconomists viewed these models
as a convenient framework to analyze the nature of money as
a store of value used to facilitate exchange between genera-
tions. Their focus was on the nature of fiat money having no
intrinsic value but serving as an instrument of optimal allo-
cation of goods across generations.

To demonstrate a link between the monetary theory and
our model, consider its simple modification with inclusion of
monetary policy. This is essentially a simplified version of
Abel’s model of optimal monetary dynamic (Abel, 1987).
Suppose that the monetary authority controls the nominal

money supply M, and maximizes the objective function (5).

An individual born in period t —1 holds the nominal money

balance m,_, by the end of this period. The individual budget

constraints are:

C,=y8-m_ / 22
t-1 t-1 t-1 ptfl' ( )

2
X, = t()+5t+mt—l/pt' (23)

where p,_; is the consumer goods price in the units of

money, and 5t is the bonus to the old. Money supply and

demand are equated:

m,n, =M (24)

t
new money issue covers total payments to the old gener-
ation:

M, —=M,, = pn 46, (25)
and M, =0.

The first-order condition related to money demand m,_,

is similar to (16):
u'(ci) = B(Py / PIU'(X,)- (26)
From (24) and (25), consumption by individuals living in

period t is X = Y& +M In_p, '

C, = t(l) —M,/n,p, . Substituting these consumption
functions into the objective function (5) and differentiating

with respect to M, implies optimality condition (6), which
yields optimal consumption plans Ct* and X:, satisfying (7)

and (8). Inserting Ctil and Xt* into equation (26), we obtain a
consumer price equation, which is similar to (18) under the
stationary growth regime ( 0,=0 ,

1 1 2 2
yO Iy =y? 1y& =¢):
-1l/o
P/ pa=A077. (27)
Optimal monetary policy is thus a consumer price defla-
tion with the rate exceeding the rate of GDP growth:
.,/ P, =A"¢"7 > g¢. This is again a consequence of
condition (19) ensuring convergence of the welfare function
(5). In the above model with credit this condition implied a
high-rate asset inflation, whereas in the model with money it
implies a high-rate deflation resulting in the contraction of
nominal money supply under any rate of GDP growth:
M, /M, =Agg" " <12
Money contraction in period t is financed through a
lump-sum payment by generation t —1, since o, < 0 from
(25). However, a member of this generation gains from def-
lation causing appreciation of real money holdings and rece-
ives the positive transfer in the second period of life,
o, +m_ /p,=9gm,/p,, as is seen from (24) and (25).
The total transfer to the old generation in period t is thus
equal to the volume of real money holdings by the young
generation, M, / p,." The real money holding plays the

10

For the threshold discount factor 1 =g '¢"°™", the Pare-

to-optimal quantity of money is constant.
1 In period 1, the old generation receives total transfer equal to total
initial bonus: M1/ P, =Nydys since M, =0.
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same role in the model with money that the net asset holding
P, —Q, plays in the model with credit-driven asset trade.

7. Discussion

I have demonstrated that asset price inflation and credit ex-
pansion implement optimal wealth distribution in the OLG
economy. It has been shown that the optimal rate of asset
inflation is higher than the rate of GDP growth, and the op-
timal rate of credit expansion is higher than the rate of asset
inflation.

The optimal rate of asset price inflation in the model is
above the GDP growth rate because the social discount factor
in the welfare function (5) must be below the threshold level

A to ensure convergence of this function. A low discount
factor implies a large transfer of wealth to the elderly, which
is based on a large amount of net asset holdings by the young
generation. These holdings require a high rate of asset infla-
tion facilitated by a high-rate credit expansion.

Credit expands even more rapidly than the asset inflates to
cover the quasi-fiscal deficit resulting in any time period from
a gap between the net asset holdings by the young generation
and the return on these holdings received by the old genera-
tion. The net asset holdings are equal to total savings and
grow at the rate of GDP growth under the stationary regime;
meanwhile the return on these holdings outpaces GDP growth
because of the higher rate of asset inflation. Hence, the func-
tion of credit expansion is to finance the ever-expanding
imbalances emerging in the sequence of intergenerational
wealth transfers and resulting from the gap between the
growth rates of asset price and GDP.

Although our model is too stylized for statistical testing on
macroeconomic data series, its conclusions are relevant to the
evidence on the long-term growth rates for the United States
presented in Table 1. The growth rates of financial assets and
total credit exceeded the growth rate of GDP in the period
from 1970 to 2013. The real average growth rate of the fi-
nancial system’s assets in this period was 4.5% per annum,
which was above the real growth rate of total credit 4.2%.
However, the fast growth of financial assets was partly caused
by the rapid development of financial institutions since the
1980s. The real average growth rate of the S&P 500 Index
was only 2.9% in this period. This is above the GDP growth
rate of 2.1% and below the growth rate of total credit as it is
implied by the model.

One can also illustrate the equation on optimal asset in-
flation rate (18) with a simple numerical example. Let the
social discount rate be 1% per annum and 1/ =1.5. Then
for the annual average per capita GDP growth rate of 1.2% for
the period from 1970 to 2013, equation (18) yields the optimal
annual rate of asset inflation, 2.8%. This is very close to the
2.9% average annual growth rate of the S&P 500 Index in the
same period. Hence, the model implies quite a plausible es-
timate of long-term asset inflation for plausible parameter

values.

In the closed-economy model we disregarded foreign
trade imbalances and external reserves accumulation by the
central banks of emerging market economies that contributed
to U.S. asset inflation. By the end of 2013 the volume of
global dollar-denominated exchange reserves reached $7.1
trillion, or 12.5% of the total U.S. credit market debt out-
standing. The United States’ trading partners funded their
external reserves with fiat money creation to support exports
and to insure themselves against financial and currency crises.
However, foreign exchange reserves cannot expand ad infi-
nitum at a constant rate, even if they are created with fiat
money. Once a sufficient level of these reserves is reached,
the pace of reserve accumulation slows down. The dynamic
trade balance dictates reversals in foreign trade imbalances
that consequently cannot drive a permanent asset inflation.
The fundamental driving force of this process is uncon-
strained credit creation, which is a possible regime for the
closed-economy model with overlapping generations.

An important implication of the model is the close theo-
retical link between the regime of high asset inflation and the
modified Friedman rule of contracting money supply, which
was a salient feature of the early OLG models of monetary
theory. For instance, Neil Wallace (1980) shows, for an OLG
model with a storable good that an optimal monetary equili-
brium with a non-increasing quantity of money exists when-
ever the non-monetary equilibria, with money having no
value, are non-optimal. However, the tenuousness of optimal
monetary equilibria with non-increasing money supply
sharply contrasted with the conduct of monetary policies in
actual economies. This property resulted from the intrinsic
uselessness and inconvertibility of fiat money and from the
absence of the medium-of-exchange function in the OLG
monetary models (McCallum, 1983).

Our focus here is on the explanation of credit-based asset
inflation rather than on the nature of fiat money. We presented
the OLG model with fiat money as a store of value to dem-
onstrate that high deflation is optimal in this model for the
same reason that high asset inflation is optimal in our model.
The intrinsically useless asset in our model is merely a store of
value that serves, along with credit, to facilitate wealth
transfers between generations. Although one can ask to what
extent credit-based asset trade facilitates distribution of
wealth across generations in actual economies, our inference
that the optimal asset inflation replacing optimal social secu-
rity must be high is supported by empirical evidence.

Of course, the model does not capture many important
aspects of this evidence. The model’s most questionable as-
sumption, of perfectly controlled credit supply by the mone-
tary authority, implies the first-best optimality of credit-fueled
asset inflation. A possible model extension may include fi-
nancial intermediaries creating credit, aside from the mone-
tary authority supplying the base money and setting a
short-term interest rate to maximize the integral welfare
function. In a second-best optimum, obstacles may arise in
some time periods to expand credit because of imperfect
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information and constraints on incentives of financial inter-
mediaries. Such an extension of the model may result in
equilibria with credit cycles of the type examined by Azaria-
dis and Smith (1998). In such a model setting, long-term asset
inflation may take place in boom-bust regimes, in which
periodic collapses of the asset price are caused by the binding
constraints on credit growth.

Another possible way to extend the model is to take into
account the detrimental effects of credit-fueled imbalances on
financial stability and economic growth. A model extension
including production and physical capital can capture the
effects of excess indebtedness on balance sheets of production
firms and financial intermediaries that undermine incentives
to invest in capital and to supply loans. A welfare-maximizing
monetary authority adopts decisions on credit expansion by
taking into account the costs for the economy of further
building up the debt, which are compared with the costs of
deleveraging and asset deflation.

8. Conclusion

Overlapping-generations models provide a theoretical
framework to explain the phenomenon of high and
long-lasting asset inflation in advanced economies. Cre-
dit-fueled asset inflation has steadily outpaced the growth of
fundamental macroeconomic indicators such as labor prod-
uctivity and population size, and is largely irrelevant to the
dynamics of these indicators. Consequently, | have consi-
dered a model with an intrinsically worthless asset that pays
no dividends and delivers only capital gains to its holders.
This asset value can inflate because in any period investors
expect to sell it at a higher price to new entrants into the asset

Appendix

Inserting Ctil and Xt* into (16) implies

market in the future.

As has been shown, an ever-growing gap between the rate
of the asset value inflation and the growth of GDP may result
from the welfare-maximizing policy of credit supply. Like the
role played by unbacked money in the dynamic monetary
models, credit in our model is a device to facilitate a Pare-
to-improving exchange between generations. In our thought
experiment, the credit-driven asset trade replaces the social
security system as an instrument of optimal wealth distribu-
tion across generations. The rate of asset inflation that im-
plements this distribution exceeds the social security return,
which is equal to the GDP growth rate, and is defined by the
discount factor in the objective function of the monetary
authority that controls credit supply. As a result, one can
explain a high rate of credit-fueled asset inflation by this
authority’s high rate of time preference.

The management of intergenerational wealth transfers is
not an explicit goal of any monetary authority. Yet it is
possible to view these transfers, at least in the context of the
Federal Reserve, as an unintentional consequence of the Fed’s
fulfilling its key mandates to support economic growth and to
control consumer price inflation. A combination of high asset
price inflation as a stimulus for economic activity with low
consumer price inflation as an explicit policy goal implies
robustly high asset inflation in real terms. If pursued
long-term, this combination tends to bring about the effects on
wealth distribution across generations of the kind described in
our highly stylized model. So far unanswered is the question
of the extent to which the structure of inflation desirable for
the monetary authority has resulted from deliberate policy
measures and to what extent it has been influenced by external
factors such as globalization.

BRIP, Z(T

t—

Ny +0 (A1 5)°

1o 1o
* (@) (2) (3] (2)
X'[ ] — ( nt yt + ntfl t . ntfl t-1 + nt72 t-1 —
1 Ny +N,(B1A)°

1+g(i/ p)°

1lo e
(51 A)(nt_ﬁnt_l(ﬂ/ﬂ)", Ny +nLy® J _ (g1 A)(ug(z/ﬁ)“ N, gyP +y® nt_lj

Ny +n(A15)7
=(B12)¢"°,

which yields (18).

® B)
ntfl t-1 + nt72 t-1
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