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ABSTRACT

We first clarify that changes in fundamental paper wealth are wealth redistributions
between current and future asset owners; and increases in fundamental paper wealth tend
to make current consumers wealthier and hence have positive impacts on current
aggregate consumption. Based on the concept of fundamental paper wealth, we examine
three issues related to asset prices.

The first issue is related to the wealth effect of monetary policy. While the wealth and
Tobin’s ¢ effects are usually treated as two independent monetary policy transmission
mechanisms, we show that they are indeed negatively correlated under a general-
equilibrium perspective; and their magnitudes depend upon investment elasticity. These
insights provide a new perspective to the relationship between asset prices and monetary
policy.

Another issue is related to the capital account policy of developing countries.
Empirical evidence shows that capital inflows are often used by developing countries to
finance excessive consumption. While the existing literature generally explains these
phenomena as resulting from institutional imperfections, we show that they can be the
results of fundamental paper wealth effect caused by capital inflows. We show that, while
risk aversion causes low investment elasticity and hence reduces the total benefit of
capital account liberalization for society over time, it nevertheless tends to make current

consumers better off and drive consumption booms. We show that a positive yet
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uncertain future productivity shock is likely to cause consumption booms because of
sluggish investment reactions.

The third issue is related to the “asset market meltdown hypothesis”, which predicts
that baby boomers’ prime-time savings will drive up asset prices that will eventually
collapse due to their retirement dissavings. While the existing literature generally
supports the hypothesis, we find that the meltdown is actually state-contingent and may
not necessarily happen because the large capital stock built up by baby boomers’ large
savings may be able to sustain the asset prices during baby boomers’ retirement era.
However, we find that, in the case where the meltdown is about to happen, baby boomers
as a whole has no escape; and their attempts to escape could push the economy into a

liquidity trap.
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Chapter One

Conceptual Foundation and Dissertation Overview

1.1  Paper wealth

One academic implication of the impressive stock market booms in the United States
(U.S.) during the 1990s is to rekindle the interest in the wealth effect of monetary policy.
It seems straightforward that monetary expansion tends to cause asset price appreciation
(by lowering the interest rate level) and hence increase the wealth of consumers who will
accordingly increase their consumption. However, Gramlich (2001) raised an interesting
point by arguing that, if asset price appreciation is merely the result of a decline in the
interest rate (as the discount factor), “households are not expecting higher future returns
but are simply discounting the same stream of returns at a different rate, so it is less clear
that they are truly better off and should increase their consumption.”

In other words, Gramlich wonders how changes in “paper wealth” (induced by
monetary policy) affect consumption. The term “paper wealth” is often used to describe
changes in asset value for reasons other than changes in asset earnings; e.g., asset bubbles
will create paper wealth. Since interest-rate-induced changes in asset value are usually
not taken as bubbles but as fundamental asset revaluations, we will call them
“fundamental paper wealth”.

This dissertation was motivated by an attempt to understand the nature of

fundamental paper wealth and its effect on consumption. The effort turned out to be



fruitful in that the concept of paper wealth provides insights to several issues in different
lines of literature. In the following we first clarify the nature of fundamental paper wealth
and its effect on consumption in the context of the wealth effect of monetary policy, then
provide an overview of three issues related to the concept of paper wealth that will be

addressed in the remaining chapters of the dissertation.

1.2. Fundamental paper wealth and its effect on consumption
The nature of monetary-policy-induced fundamental paper wealth and its effect on
consumption have been investigated decades before by the so-called interest-rate-induced
wealth effect literature (Leijonhufvud, 1968; Sweeney, 1988).1 Unfortunately, the
insights provided by this unsystematic literature have been largely overlooked by recent
discussion on the wealth effect of monetary policy (Mishkin, 1995; Ludvigson et al.,
1999), which is based on the lifecycle consumption hypothesis (Modigliani, 1971).

In the following we first refine and articulate the insights provided by the interest-
rate-induced wealth effect literature, then use them to examine the nature of fundamental
paper wealth and its effect on consumption under the framework that is popular in recent

studies on the wealth effect of monetary policy.

" We prefer the term “paper wealth” in that it helps distinguish asset price movements due to earning
revaluations; whereas changes in the interest rate are likely to induce changes in earnings through their
impacts on investments.



1.2.1 Traditional literature on the wealth effect of monetary policy

The wealth effect of monetary policy refers to the induced changes in spending that occur
as a result of an increase in the money supply and/or a reduction in market interest rates.
Besides the interest-rate-induced wealth effect, the traditional literature on the wealth
effect of monetary policy also includes discussion on the price-induce wealth effect,

which is usually referred to as the “real balance effect”.

1.2.1.1 Real balance effect
In short, the real balance effect means that a decline in the price level will increase the
real value of money and hence have a positive impact on consumption (Haberler, 1941;
pp. 388-389). An important implication of the real balance effect is that price variations
can help the economy achieve full-employment equilibrium (Pigou, 1943, 1947; Patinkin,
1956, 1965). The real balance effect has sometimes been viewed as theoretical interesting
yet empirical irrelevant, because the money balance included in the net wealth of the
economy is merely a small amount of “outside” money (Gurley and Shaw, 1960). Yet,
some authors argue that bank money can also be part of the net wealth so that the real
balance effect is not trivial (Pesek and Saving, 1967; Patinkin, 1969).

As the inflation-targeting monetary policy has become increasingly popular, the
corresponding price stability makes the real balance effect less relevant. On the other
hand, as central banks need to adjust the interest rate to keep price stable, the interest-

rate-induced wealth effect is more relevant.



1.2.1.2 Interest-rate-induced wealth effect

A decline in the interest rate tends to increase asset value through asset price
appreciation; the effect of which on consumption has been referred to as the interest-rate-
induced wealth effect. Major contributors to the interest-rate-induced wealth effect
literature include Keynes (1930, 1936), Hicks (1939), Pesek and Savings (1967),
Leijonhufvud (1968), and Sweeney (1988). In the following we summarize the
conceptual core of the literature.

Keynes (1931, p. 196) points out that “a country is no richer” from asset price
appreciation caused by a decline in the interest rate since the “windfall” capital gain does
not increase the country’s real resources. Yet he argues that, although consumers become
no richer from such “windfall” capital gains, they will still consume more because they

“feel” richer.

Perhaps the most important influence, operating through changes in the rate
of interest, on the readiness to spend out of a given income, depends on the
effect of these changes on the appreciation or depreciation in the price of
securities and other assets. For if a man is enjoying a windfall increment in
the value of his capital, it is natural that this motives towards current
spending should be strengthened, even though in terms of income his capital

is worth no more than before; and weakened if he is suffering capital losses.’

(Keynes 1936, pp. 94; emphasis added)



Keynes’ explanation of the wealth effect is sometimes called as his “second
psychological law of consumption” (Leijonhufvud, 1968). A modern version of this
psychological law, which often appears in press discussion on the wealth effect, attributes
the wealth effect to consumers’ confidence. That is, asset price appreciation will raise
consumption through increasing consumers’ confidence, even though the appreciation
could be paper wealth in nature.

Instead of resorting to consumers’ paper wealth illusion, Hicks (1939, pp. 232-235)
discusses the impacts of changes in the interest rate on the expenditure behaviors of
utility-maximizing consumers. He decomposes the interest-rate effect on current
expenditure into the substitution and income effects, with the former accounting for
intertemporal expenditure relocations due to the interest-rate effects on the intertemporal
prices of expenditures; and the latter accounting for the interest rate effect on consumers’
maximum achievable utility (i.e., their “wealthiness”).

Accordingly, a decline in the interest rate will have positive substitution effects since
consumers tend to substitute future for current expenditures as the decline lowers the
costs of current purchases in terms of future purchases. The income effects are
ambiguous because the interest rate effects on wealthiness are uncertain, depending on
consumers’ income and consumption structures. A decline in the interest rate tends to
make “borrowers” (whose income horizons are longer than their consumption horizons)
wealthier; on the contrary, the decline tends to make “lenders” (whose income horizons
are shorter than their consumption horizons) less wealthy. Intuitively, a decline in the

interest rate increases both consumers’ net worth and (the present value of) their lifetime



consumption costs; the borrowers become wealthier because, for them, the benefits from
higher net worth outweigh the losses from higher consumption costs; vice versa for the
lenders.

Hicks argues that, since a lending must correspond to a borrowing, which implies that
gains for borrowers have their counterpart losses for lenders (or vice versa), without the
consideration of distributional effects, the income effects of the borrowers and lenders
tend to cancel out in aggregate so that the aggregate income effect tends to be zero.

As the remaining substitution effects for the borrowers and lenders have the same
signs, Hicks (1939, pp. 235) concludes that, “for the market as a whole, a rise in the rate
of interest will reduce current expenditure, a fall in the rate of interest increase it”.

In summary, Hicks’ discussions imply that a country as a whole is no richer from a
fundamental paper wealth increase; yet the aggregate consumption tends to increase
because of the substitution effect.

As opposed to the “no richer” view of Keynes and Hicks, Pesek and Savings (1967,
p362) argue that, since a society as a whole must be a net wealth holder, “a higher
(interest) rate must result in a net reduction of society’s wealth and thus must result in a
reduction in the planned increase in total consumption”.

Leijonhufvud (1968; Chapter IV) also argues for a positive aggregate income effect
(or wealth effect in his terminology) of a decline in the interest rate. The following

excerpt is the core of his argument.



It is a system wherein the social function of production is eternal and the
individual households, in comparison, ephemeral. “In the Long Run we are all
dead,” but production goes on and the capital stock is maintained and handed
down from generation to generation. Ownership is divorced from the function of
management of productive resources. Households in the early part of their life
cycles consume less than the value of services which they contribute. Their
resulting claims on the system’s resources they accumulate in the form of
“shares” in society’s ongoing productive concern. Households in later stages of
the life cycle consume more than the value of their concurrent productive
contribution and are therefore “impoverishing themselves.” This dissaving is to
a substantial extent financed through the sale of income sources. Since the
ultimate owners of the system’s productive resources do not hold their claims on
these resources “to maturity,” their welfare depends upon the consumption

value at which these assets can be resold. The higher the “real value” of these

long-term assets the better off is the owner. A fall in the rate of interest means

that this value increases and therefore has a positive wealth effect.

(Leijonhufvud 1968, pp. 258-259).

In short, Leijonhufvud’s arguments imply that the group of current consumers (as a
whole) is essentially a “borrower”, because the capital stock (as the net wealth of the
current consumers as a whole) tend to have a longer income horizon than the consumers’
consumption horizons. Therefore, the current consumers in aggregate tend to become
wealthier from a decline in the interest rate and hence consume more currently (as well as
in the future), i.e., the positive aggregate wealth effect (or income effect in Hicks’

terminology).



In summary, the interest-rate-induced wealth effect literature provides the following
insights. First, a decrease in the interest rate tends to increase consumption through the
substitution effect. Second, an increase in fundamental paper wealth (due to a decline in
the interest rate) does not necessarily make individual consumers wealthier, because the
interest-rate decline also tends to increase the (present value of) consumers’ lifetime
consumption costs. Third, a fundamental paper wealth increase nevertheless tends to
make the current consumers as a whole wealthier, because they are in aggregate a
borrower from future consumers.

Unfortunately, these insights have not been appreciated adequately by recent
discussion on the wealth effect of monetary policy, which usually takes the wealth effect
of monetary policy for granted. The unsystematic nature of the interest-rate-induced
wealth effect literature may be one factor responsible for this situation.” Also, since the
positive wealth effect of monetary expansion is both intuitive and supported by lifecycle
consumption models based on consumers’ intertemporal optimizing behaviors, the
“paper” nature of asset price appreciation due to monetary expansion has not been an
issue in the modern literature on the wealth effect of monetary policy until recently

brought up by Gramlich (2001).

? The interest-rate-induced wealth effect literature is insightful yet unsystematic: The authors approach the
issue from different perspectives; they use different conceptual frameworks and terminologies; most of
them use narrative approach to impart insights without the support of formal analysis; most of their
discussions are embedded in books with broader agendas. We do not find a single journal article that
focuses on the issue. To our knowledge, the only attempt to formalize the interest-rate-induced wealth
effect literature is in Sweeney’s (1988) book, which nevertheless has little impact on the recent mainstream
literature on the wealth effect of monetary policy.



In the following, we will use the insights articulated in the above to clarify the nature
of fundamental paper wealth and its effect on consumption in the context of the modemn

literature on the wealth effect of monetary policy.

1.2.2 Modern literature on the wealth effect of monetary policy
Most of the recent research on the wealth effect of monetary policy is conceptually based
on the lifecycle consumption hypothesis (Modigliani, 1971 and 1986; Modigliani and
Ando, 1963; Modigliani and Brumberg, 1954). A life cycle consumption function
suggested by Modigliani (1971) is
Co =Wy, (D

which implies that current consumption (Cp) is positively (consumption propensity
&> 0) related to the net worth (W) measured by the present value of lifetime incomes.
Note that equation (1) is a standard lifecycle consumption function that can be derived
from household intertemporal optimization models (e.g. Obstfeld and Rogoff, 1996, p.
182).

Under the convenient and common assumption of unit elasticity of intertemporal
substitution, a fall in the interest rate (due to monetary expansion) has no effect on & but
increases Wy, which according to equation (1) implies a proportional increase in

consumption, despite the paper wealth nature.



For clarification, we call such a proportional effect on consumption the fundamental
paper wealth effect of monetary policy.’ Indeed, increases in fundamental paper wealth
are often casually referred to as increases in consumers’ wealth or lifetime resources; and
the fundamental paper wealth effects are accordingly called as the “wealth effect”
(Mishkin, 1995; Modigliani, 1971, among many others).

In short, as the positive wealth effect of monetary policy on consumption is both
intuitive and supported by the lifecycle consumption function that has a solid
microfoundation, the paper nature of the monetary impact on asset price has not been
taken as an issue by the modern wealth effect literature, until recently being questioned

by Gramlich (2001) and currently being analyzed here.

1.1.3 Two-effect vs. three-effect decomposition

To clarify the fundamental paper wealth effect of changes in the interest rate on
consumption, we first compare two methods of decomposing the interest-rate effect on
consumption.

Denote a Marshallian (current) consumption demand and the corresponding Hicksian

demand as C, (i, W,) and C!(i,u’) rtespectively, where the interest rate i measures the

. . . . * ., . . .
price of current consumption in terms of future consumption; and u (i,/,) is indirect

utility that measures the maximum achievable utility under i and Wj.

? According to equation (1), consumption will increase proportionally to a rise in net worth, no matter
whether the rise is caused by increases in future earnings or a decline in the interest rate. While the effect of
the former is straightforward since consumers are richer from the increase in future earnings, the
proportional consumption increase due to paper wealth increase caused by the interest rate fall needs
clarification.
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A total differentiation of C, (i, W,) gives

dC, (i, ) _9C, , 8C, dW,

, 2
di o oW, di @

in which the first term on the right-hand side can be further decomposed via the well-

known Slutsky decomposition:

0C, (i, Wy) _ 8C, 8C, dey(i,u’) 3)
di oi ow, oi

where e,(i,u’) is the expenditure budget in terms of current consumption. Substituting

equation (3) into (2) we obtain a three-effect decomposition of the interest-rate effect on

consumption:

dc, _| aCy | _8Cy 2e| | 8C, an,

, : . = | “)
di Oi oW, 0i ow, di

where the first, second and third terms on the RHS are usually termed respectively as
substitution, income and wealth effects—theirs signs on their tops.*

Intuitively, the substitution effect measures the interest-rate effect on consumption
given the original indirect utility level (u*); the income effect measures the interest-rate
effect on consumption through the lifetime consumption cost (eg) that is measured by the
present value of future consumption expenditures; and the wealth effect measures the
interest rate effect on consumption through the net worth (W#5).

Most of the current discussion on the wealth effect of monetary policy is (explicitly or

implicitly) based on this three-effect decomposition. That is, monetary policy will affect

* See Obstfeld and Rogoff (1996, pp. 28-45) for discussion on the three-effect decomposition in a two-
period model.

11



consumption through the substitution, income, and wealth effects. Yet, a key point is that
the wealth effect (or more precisely the interest-rate effect on W) is not a proper measure
of the interest rate effect on wealthiness, because a fall in the interest rate tends to
increase not only the net worth (W) but also the present discount value of lifetime
consumption costs (ep). This is precisely the essence of the aforementioned “no richer”
argument by Gramlich (2001) or Keynes (1936).

Indeed, a proper measure of the interest-rate effect on wealthiness is the sum of the
wealth and income effects. This can be made clear by another two-effect decomposition,
which is well known as the “Hicksian decomposition”.

As opposed to the three-effect decomposition totally differentiating the Marshallian

demand, the Hicksian decomposition totally differentiates the Hicksian demand:

ac, (, WO)_acg'+ac: du*
d & oux di

®)
Equation (5) implies that the interest-rate effect on consumption can be decomposed into
the substitution effect (the first right-hand-side term) and the “Hicksian wealth effect”
(the second term).” While the substitution effect here is identical to the same effect in the

three-effect decomposition, the Hicksian wealth effect measures the interest-rate effect on

consumption through the wealthiness level (u*).

> The “Hicksian wealthiness effect” here is originally called as “income effect” by Hicks (1939) and
sometimes also called as “wealth effect” by later users of the Hicksian Apparatus (e.g., Leijonhufvud,
1968, King, 1991; among others). Since the “wealth effect” and “income effect” in the three-effect
decomposition have different economic meanings than the same terms used in the Hicksian decomposition,
to avoid terminology confusion, we follow the terminologies in the three-effect decomposition but use the
“Hicksian wealth effect” to denote the income (or wealth) effect in the Hicksian decomposition.
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A comparison between equations (4) and (5) indicates that the sum of the income and
wealth effects is equal to the Hicksian wealth effect, which measures the interest rate

effect on wealthiness.

1.1.4 Fundamental paper wealth effect: a clarification
With the difference between the wealth and Hicksian wealth effect clarified, we proceed
to clarify the fundamental paper wealth effect.

In the consumption function represented by equation (1), the substitution and income
effects are captured by the interest rate effect on the propensity to consume out of wealth
(¢); whereas the wealth effect is captured by the interest rate effect on the level of wealth
itself (Wy).

Given unit elasticity of substitution, the substitution and income effects exactly offset

each other (i.c., the interest rate effect on & is zero); thus the interest rate effect on

consumption can be conveniently measured by the wealth effect. However, to interpret it
as a wealth effect can be misleading.

First, such an interpretation seems to suggest that an increase in fundamental paper
wealth raises consumption because it makes consumers wealthier. However, a consumer
who enjoys a fundamental paper wealth appreciation in Wy could nonetheless become
less wealthy because the accompanied increase in eg may outweigh the appreciation in
Wo; i.e., the income effect may dominate the wealth effect so that the Hicksian wealth

effect is negative despite the increase in net worth.
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Second, the exact cancellation between the substitution and income effects is not
equivalent to the case of zero substitution as well as income effect—an offset positive
substitution effect (implied by the unit elasticity) is still positive. If the income effect and
wealth effect happen to cancel out—which is essentially what Hicks (1939, pp. 232-235)
argues for in an aggregate sense—what is often called as the wealth effect of monetary
policy can also (perhaps should) be called as the substitution effect. ®

In summary, with the unit elasticity assumption, the fundamental paper wealth effect
is attributable (at least) partly to the substitution effect. This explains the aforementioned
puzzle that the lifecycle consumption function in equation (1) indicates that consumption
will tend to increase proportionally to a rise in net worth, no matter whether the rise is
caused by increases in future earnings or a decline in the interest rate. The proportional
paper wealth effect on consumption does not imply that paper wealth will make
consumers richer in the same way as earning-induced wealth increases do; rather, the
paper wealth effect implicitly captures the positive substitution effect on the current
consumption caused by a decline in the interest rate.

If the substitution effect is zero,” a decline in the interest rate will increase W, but
decrease ¢ through the income effect. The balance of the two effects (i.e., the Hicksian
wealth effect) is ambiguous for individual consumers, depending on their income and

consumption structures—the longer a consumer’s income horizon relative to her

§ A decline in the interest rate tends to benefit borrowers but cost lenders. Hicks argues that, since a lending
must correspond to a borrowing, without considering distributional effects, the benefits of the borrowers
and the costs of the lenders tend to cancel out in aggregate. Thus, the interest rate effect on the aggregate
wealthiness tends to be zero; i.e., the income and wealth effects cancel out in aggregate.

7 The literature on the magnitude of the elasticity of intertemporal substitution is controversial. In general,
empirical results indicate that the elasticity is less than unity; see Elmendorf (1996) for a survey.
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consumption horizon, the more likely she becomes wealthier from a decline in the
interest rate (Hicks 1939, pp. 232-235).

However, according to Leijonhufvud’s (1968, pp. 258-259) argument, a decline in the
interest rate tends to make society (as a whole) wealthier because capital as the net wealth
of society tends to have a longer income horizon than the consumption horizons of its
OWners.

We clarify in the following that a decline in the interest rate tends to make current
consumers (as a whole) wealthier at the cost of future unborn consumers; or in general,
changes in fundamental paper wealth (induced by interest rate changes) are essentially
wealth redistributions between current and future capital owners.

Suppose a monetary expansion lowers the interest rate from 7 to i' (i'< i) and hence
raises the price of capital ownership (entitled to constant dividend r) from g (=r/i) to ¢'
(=r/i"). Then g dollar of current capital ownership will enjoy a (paper) wealth gain of the
amount r(i—i')/ii'; it is a gain in the sense that, if sold instantaneously, the ownership
can provide r(i —i')/ii' amount of extra consumption. However, the gain is at the cost of
future capital owners because the appreciation causes »(i —i')/i amount of earning loss
per g dollar of future capital ownership per period. The present value of all the losses in
all periods is (i —i')/ii’, which is precisely equal to the gain enjoyed by g dollar of
current ownership.

In summary, changes in fundamental paper wealth are zero-summed wealth
redistributions; the paper-wealth gain enjoyed by current capital owners are at the cost of

the earning losses of future owners.
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With finite-living consumers, capital will eventually be owned by unborn consumers,
who will be among the victims of a decrease in the interest rate that drives current
fundamental paper wealth appreciation.

Since fundamental paper wealth appreciation is a zero-summed wealth redistribution,
unborn consumers being victims implies that current existing consumers as a whole is a
winner. In other words, fundamental paper wealth appreciation tends to make current
consumers as a whole wealthier, albeit not in the Pareto but compensational sense.®

Setting aside the distributional effects among current consumers, richer current
consumers will tend to consume more in aggregate. Therefore, besides the substitution
effect, the (aggregate) fundamental paper wealth effect tends to also capture a positive
Hicksian wealth effect. In this sense, the casual “wealth effect” interpretation is not a
complete misnomer.

In summary, the above discussion clarifies that, notwithstanding being a revaluation
of the same amount of underlying incomes, a fundamental paper wealth appreciation does
tend to improve the wealthiness of current finite-lived consumers as a whole, and hence
have a positive effect on the aggregate consumption. However, without the substitution
effect, the increase in the aggregate consumption will be less than proportional to the

fundamental paper wealth increase.

¥ Some current consumers (as net savers) might lose from assuming future capital ownerships (put plainly,
from lower returns to savings); yet the net gain for current existing consumers is positive thanks to the
(potential) loss of unborn consumers.
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13 Three Issues

Based on the concept of paper wealth, this dissertation addresses three issues related to

asset prices.

1.3.1 Interplay between the wealth effect and Tobin’s q effect of monetary policy
The first issue is the wealth effect of monetary policy under a general-equilibrium
perspective. To explain the concept of fundamental paper wealth and its effect on
consumption, which serves as a conceptual foundation for the entire dissertation, the
above analysis on the wealth effect of monetary policy is based on a partial equilibrium
framework under which monetary policy is assumed to have no impacts on assets’
earnings. However, since asset price appreciation induced by monetary expansion tends
to have a positive impact on investments through Tobin’s q effect, the resulting change in
the capital stock will tend to affect asset earnings. Therefore, under a general-equilibrium
perspective, the wealth effect and Tobin’s q effect of monetary policy are interrelated.
While the wealth and Tobin’s q effects are usually treated as two independent
monetary policy transmission mechanisms, our analysis shows that they are indeed
negatively correlated; that is, the greater the Tobin’s q effect is, the smaller the wealth
effect will be; and the key determinant of the magnitudes of the two effects is investment
elasticity. These insights provide a new perspective to the relationship between the role of

monetary policy in stabilizing goods market and its role in maintaining financial stability.
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1.3.2 Foreign-capital-financed consumption booms in small developing economies

Another issue is related to the capital account policy of developing countries. Empirical
evidence shows that capital inflows are often used by developing countries to finance
excessive consumption. The existing literature generally explains these phenomena as
resulting from institutional imperfections. In contrast, we conjecture that they can be the
results of fundamental paper wealth created by asset price appreciation driven by capital
inflows. Our analysis shows that, while risk aversion causes low investment elasticity and
hence reduces the total benefit of capital account liberalization for society over time, it
nevertheless tends to increase the benefit enjoyed by current generations and hence drive
consumption booms. We show that the proportion of capital inflows used for financing
consumption is negatively correlated with investment elasticity. We show that a positive
yet uncertain future productivity shock is likely to cause consumption booms because of
sluggish investment reactions. Our analysis shows that, the greater the expected future
productivity is; or the greater the uncertainty is, the stronger the consumption booms will

be.

1.3.3 Baby boom and the “asset market meltdown hypothesis”

Another issue that epitomizes the nature of paper wealth is a so-called “asset market
meltdown hypothesis”, which predicts that baby boomers’ prime-time savings will drive
up asset prices that will eventually collapse due to their retirement dissavings. Based on
the principle of demand and supply, the rationale behind this hypothesis is

straightforward: Baby boomers’ large savings represent large asset demands that will
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drive asset prices up; whereas their large dissavings representing large asset supplies will
drive the prices down. A footnote to this story may be more revealing: It is the nature of
paper wealth. Yet, why does the wealth of baby boomers (or anyone else) have to be of a
“paper” nature? Is there a way for baby boomers to protect their hard-earned wealth that
represents the goods and services they have helped produce but not yet claimed?
Motivated by these questions, we examine the meltdown hypothesis in Chapter Four.
While the existing literature generally supports the hypothesis, we find that the meltdown
is actually state-contingent and may not necessarily happen because the large capital
stock built up by baby boomers’ large savings may be able to sustain the asset prices
during baby boomers’ retirement era. However, we find that, in the case where the
meltdown is about to happen, baby boomers as a whole has no escape; and their attempts

to escape from the potential meltdown could drag the economy into a liquidity trap.

1.4  The organization of the dissertation

In the remainder of the dissertation, we address the three issues in Chapter Two, Three,
and Four respectively. For clarity, the chapters are written as self-contained essays, with
independent notational as well as indexing (for equation, figure, proposition, etc.)
systems. Finally, Chapter Five concludes the dissertation with discussion on its practical

implications.
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Chapter Two

Wealth Effect and Tobin’s q Effect of Monetary Policy

2.1 Introduction

While most of the literature on monetary policy transmission examines monetary
transmission mechanisms separately, in this chapter we investigate the interaction
between the wealth effect and Tobin’s q effect of monetary policy. We find that as the
effect of monetary policy on asset prices depends on investment elasticity, the magnitude
of the wealth effect on consumption is negatively related to Tobin’s q effect on
investment.

This finding has two implications as to monetary policy. First, although monetary
policy can help stabilize the goods market in the short run, its transmission mechanism
nevertheless tends to allow saving crowd-outs that have detrimental impacts on long-term
growth. Second, although monetary policy can help stabilize the goods market, its
mechanism nevertheless tends to destabilize the asset market.

In the remainder of this chapter, we first review the literature on monetary policy
transmission mechanisms, then formally analyze the interaction between the wealth effect
and Tobin’s q effect, followed by discussion on its implications. A brief summary is

provided in the end.
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2.2 Literature on monetary policy transmission mechanism

In general, the literature agrees that expansionary monetary policy will increase the
aggregate demand; whereas monetary tightening will decrease it. However, the
mechanism by which money affects the aggregate demand has not been completely clear,
if not entirely in a “black box” (Bernanke and Gertler, 1995).

According to the literature, major monetary policy transmission mechanisms include
the interest rate channel (or equivalently, Tobin’s q channel), the credit channel, the
exchange rate channel, and the wealth effect channel (Kuttner and Mosser, 2002; Loayza
and Schmidt-Hebbel, 2002; Mishkin, 1995; Taylor, 1995). Other monetary policy
transmission mechanisms include the monetarist asset price channel by which monetary
policy affects relative asset prices (through portfolio balance effects) and hence aggregate
demand (Meltzer, 1995), the “expectations” channel by which the central bank uses
“open mouth operations” to influence the private sector’s expectations (Loayza and
Schmidt-Hebbel, 2002), the “cost” channel that provides the puzzle that monetary

tightening is associated with higher prices (Rabanal, 2003).

2.2.1 Interest rate channel or Tobin’s q channel
Given inflation expectations, monetary expansion will reduce the real interest rate and
hence the cost of capital, which will stimulate investments. This mechanism is often
called the interest rate channel of monetary policy transmission (Mishkin 1995).

It should be noted that the interest rate channel and another so-called Keynesian asset

price (or Tobin’s ¢) channel (Mishkin, 1995) are essentially two sides of one coin.
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According to the interest rate channel, monetary expansion stimulates investments by
reducing the cost of capital; whereas according to Tobin’s g channel, monetary expansion
stimulates investments through increasing the demand for capital and hence the capital
price ¢ (Mishkin 1995). Nevertheless, the increase in g is in essence a (present-value)
measure of the profits from the cost reductions due to the interest rate fall. Thus, the two

channels are actually two different views of the same mechanism.

2.2.2 Credit channel

The credit channel is another rnéchanism by which monetary policy affects investments
(Bernanke and Gertler, 1995; Bernanke and Blinder, 1988, 1992). Three key words for
this channel are “frictions”, “external finance premium” and “financial accelerator”.

Imperfect information creates “frictions” in the credit market where entrepreneurs
obtain external finance. The frictions will result in “external finance premiums” required
by creditors for compensating the risks of their loans to entrepreneurs.

Monetary expansion tends to not only increase investments but also raise asset prices.
Asset price appreciation will increase entrepreneurs’ net worth, which will strengthen
their balance sheets in general, and increase the value of their loan collaterals in
particular. These factors will reduce entrepreneurs’ default risks, which will in turn
reduce entrepreneurs’ external finance premiums and hence their borrowing costs.

The reduction in borrowing costs will stimulate investments, which will further raise

asset prices, and hence further reduce external finance premiums, and then further

stimulate investments, and so on. The mechanism of such “financial accelerators”
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(Bernanke, Gertler and Gilchrist, 1999) is often called the credit channel of monetary

policy.

2.2.3 Exchange rate channel

The exchange rate channel is a monetary transmission mechanism available for open
economies (Mundell, 1963; McCallum, 2001; Obstfeld and Rogoff, 1995). When
monetary expansion reduces the domestic interest rate, capital mobility will force the
exchange rate to depreciate in order to maintain cross-country interest rate parity.
Depreciation in the exchange rate will effectively reduce domestic prices and hence
increases net export as one component of the aggregate demand.

The effectiveness of the exchange rate channel depends on the openness of the
economy—the channel will not matter too much for countries with relatively small
international trade. Another factor is capital mobility. With immobile capital flows a fall
in domestic interest rates (due to monetary expansion) will not put much pressure on the
exchange rate. Finally, since exchange rate depreciation has beggar-thy-neighbor
impacts, the effectiveness of the exchange rate channel depends largely on the reactions
of trading partners. If trading partners react to monetary-policy-induced exchange rate
depreciation directly via intervening in the foreign exchange market, or indirectly through
reducing their interest rates, domestic monetary expansion, despite its effect on reducing
domestic interest rates, will not cause exchange rate depreciation and hence cannot

stimulate domestic demand through the exchange rate channel.
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2.2.4 Wealth effect channel

Monetary expansion tends to increase asset prices and hence the wealth of consumers,
who will accordingly increase their consumption. This mechanism is often called the
wealth effect channel of monetary policy. In a review of monetary policy transmission

mechanisms, Mishkin (1995) describes the wealth effect channel as follows.

An alternative channel for monetary transmission through equity prices occurs through
wealth effects on consumption. This channel has been strongly advocated by Franco
Modigliani and his MPS model, a version of which is currently in use at the Board of
Governors of the Federal Reserve System—see Modigliani (1971). In Modigliani’s life-
cycle model—explained very clearly in Modigliani (1971)—consumption spending is
determined by the lifetime resources of consumers, which are made up of human capital,
real capital and financial wealth. A major component of financial wealth is common
stocks. When stock prices fall, the value of financial wealth decreases, thus decreasing

the lifetime resources of consumers, and consumption should fall.

Theoretically, based on the lifecycle consumption hypothesis, the wealth effect channel
has often been taken for granted and interpreted casually (Modigliani, 1971; Mishkin,
1995). We have provided a clarification in Chapter One; our clarification confirms that,
theoretically, monetary expansion tends to make current consumers as a whole wealthier

and hence have a positive impact on consumption.”

? Although there has been skepticism about the significance of the wealth effect (see Poterba (2000) for a
review), the results of the most recent studies on the issue generally favor the existence of nontrivial wealth
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Empirical studies on the wealth effect of monetary policy have produced mixed
results: While large-scale econometric models tend to find a strong wealth effect of
monetary policy (Modigliani, 1971; Ludvigson et al., 2002), those based on small
structural VAR models find little supporting evidence of the wealth effect channel

(Ludvigson et al., 2002).

In summary, monetary policy can affect the aggregate demand, which will interact with
the aggregate supply and lead to the final impacts on output and inflation. The literature
on monetary policy transmission specifically looks into how monetary policy affects the
aggregate demand. Such research is important, and deserves more attention, especially in
the current situation where monetary policy transmission mechanisms tend to be
oversimplified in sophisticated monetary models. For example, in most of currently
popular “New Keynesian” models (e.g. Woodford, 2003), the effect of monetary policy
on the aggregate demand (captured by an Euler’s equation) is via interest-rate-induced
consumption intertemporal substitution effect, despite that the elasticity of consumption
intertemporal substitution tends to be small (Elmendorf, 1996). Therefore, further
research on monetary policy transmission mechanisms is important. The following
analysis on the interplay between the wealth and Tobin’s ¢ effects is one step towards

this direction.

effects (e.g. Case et al.,, 2001; Davis and Palumbo, 2001; Dynan and Maki, 2001; Funke, 1999; Green,
2002; Lettau and Ludvigson, 2004; Ludvigson and Steindel, 1999; Maki and Palumbo, 2001; Mehra, 2001).
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2.3 Interplay between the wealth and Tobin’s q effects

Monetary expansion will reduce the interest rate and hence cause asset price appreciation,
which can stimulate consumption through the wealth effect and investments through
Tobin’s g effect. These are two well-known channels of monetary policy transmission
through asset prices (Mishkin, 1995).)° However, being examined separately under
partial-equilibrium perspectives, the interplay between them has been overlooked."
Intuitively, a large Tobin’s g effect on investments will tend to dampen the effect of
monetary expansion on asset price appreciation so as to result in a small wealth effect.
Therefore, there should exist a negative correlation between the wealth effect and Tobin’s

g effect. We use a formal model to examine this conjecture in the following.

2.3.1 The Model
To model the wealth effect, an overlapping generations (OLG) framework will be used to
capture the features of finite consumption horizon. A parsimonious two-period OLG
model will be used; yet the results can be generalized in multi-period models such as
Blanchard’s (1985) model.

In the model, the private sector is composed of (young and old) consumers, firms and

entreprencurs.

' The wealth effect and Tobin’s q effect are often generally called the “wealth effects” in the central bank’s
vocabulary.

'"'We are aware of no explicit study on the interplay between the wealth effect and the Tobin’s q effect.
The two effects are often listed as two monetary policy transmission mechanisms without the interplay
being discussed—see Kuttner and Mosser (2002); Loayza and Schmidt-Hebbel (2002); and Mishkin (1995)
for surveys of the literature on monetary transmission mechanisms. In general equilibrium models where ¢
plays a major role, the wealth effect is either explicitly dismissed for empirical irrelevancy (Bernanke and
Gertler, 1999) or implicitly trivialized by the use of infinite-horizon frameworks.

26



Young consumers are the owners of human wealth who work and finance
consumption by labor incomes, while old consumers are the owners of non-human wealth
who retire and finance consumption by asset holdings. Certainly consumers in the real
world can own both human and non-human wealth; thus the young and old consumers in
this model should be viewed as theoretical abstraction of consumers’ characteristics
based on their human and non-human wealth respectively.

Firms engage in production that is a process of using capital and labor to produce
consumption output; whereas entrepreneurs engage in investment activities that transform
consumption goods into new capital.

The public sector is composed of fiscal and monetary authorities. The fiscal authority
uses revenues from tax and/or government bond issuance to finance its expenditure. The
monetary authority controls the money supply in the private sector through open market
operations.

There are three kinds of assets: money, (government) bond and capital. Bond and
capital are perfect substitutes. Besides being store of value, money also provides liquidity
services, which is modeled by money in utility function.

All of the four markets—(consumption) goods, money, bond and capital—are
efficient.

In the following we first model the behaviors of the private and public sectors and

then discuss the equilibrium in each market.'? Our goal is to see the effects of monetary

"The Walras’ Law allows us to discuss only the equilibria in the goods, money and capital market.
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policy on asset prices as well as the consumption and investment components of the

aggregate demand through the interaction between the wealth effect and the g effect.

2.3.1.1 Consumption
A consumer has a two-period life cycle: At the beginning of period ¢, the #-period young
consumer is born; she supplies inelastically one unit of labor during period ¢ and receives

real wage income (w,) at the end of the period; after paying real tax (7)), she consumes
C,, and saves in capital (K, ), nominal government bond (D,, ), and/or money (A, ); she
carries over her assets into and retires during the next period #1; and at the end of which
she finishes her life cycle by cashing in and consuming (C,,,,) the gross return to her

savings. Assume no population growth and normalize the number of newborns as one.

The problem of the #-period young consumer is given by:

1 M
Max E,(logC,, + 1Tg—log Cpu + ﬂlong’) ,

t

subject to:
M D
Clt +qu1t +__1t—+‘§1t—= w, _Tt >
t t
v, Dy .
Con =E[r K, +9.,K,+ +—(1+i,)],

t+1 t+1

where P, is the consumption price at the end of period ¢ i, is the rate of interest for

government bond during period ¢; g, is the real capital price at the end of period ¢; and r,

represents real income per unit of capital during period ¢ Consumers have
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intertemporally separable utility over consumption with time preference @; and the real
money balance provides liquidity services with f measuring liquidity preference. We
assume log utility for analytical convenience.

First order conditions give the period-f young consumer’s current consumption

demand
C,=6w,-T,) (6)
and money demand

Mlt it+l Et1)t+1
= +
G T

t+1

“Byiw, -1, @

where £ =(1+)[2+6+ B1+0)]".
The period-f old consumer will finance her consumption via the gross returns to her

assets:

M, .. D,_
Cy=rkK, +qK,, +‘“I_:‘—1+(1+’t)‘;)“_1- )]

¢ t

2.3.1.2 Production
In every period, identical, profit maximizing, and perfectly competitive firms hire capital
and labor to produce consumption goods with the standard Cobb-Douglas technology.

Given inelastic unit labor supply, the aggregate production function is

Y, =F(K)=4K/, )
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where K, Y;, and A, are, respectively, capital stock, output and productivity parameter.
Profit maximization in a perfectly competitive environment implies that firms will pay
factors by their marginal products:

r,=F(K,), (10)

w, = F(K,)~KF'(K,). (11)

2.3.1.3 Investment
In every period, identical entrepreneurs engage in investing activities that transform

consumption goods into new capital. At the end of period ¢, an entrepreneur j chooses the

amount of investment (/;) to maximize expected utility:

Max E U(IT/)

where I1/ =gq,I/ —c(I]) is entrepreneur ;°s profit from investment—c(/) is the

investment cost in terms of consumption. If any, entrepreneurs will hold investment
profits earned at the end of period ¢ in form of capital and sell them at the end of period

t+1 for consumption. Aggregate investment is

I, =X1.
J

For simplicity, assume zero depreciation in capital. Thus,

K=K +I,. (12)

t+1
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2.3.1.4 Fiscal policy

To abstract fiscal implications, assume balanced fiscal policies in every period and hence

constant government bond outstanding D = D . Assume that D is a one-period coupon

bond."” At the end of every period, fiscal authority pays off interest payments due and
rolls over the principal at the interest rate determined by current asset markets. D is

either held by the private sector (D,) or by monetary authority (Df ):
D,+Df =D . (13)
Fiscal incomes include a real tax on young consumers (7;) and the interest income (i, Df)

turned in by monetary authority.'* Fiscal outlays include interest payments for bond

(i,D) and government consumption that is assumed to be zero for simplicity. Thus, the

balanced-budget policy implies PT, +i, Df =i,D .

2.3.1.5 Monetary policy

Monetary authority determines the period #+1 money supply (M;+) in the private sector at
the end of period ¢ (or equivalently, the beginning of period 7+1) through open market
operations:

Dg

t+l

_Dtg =Mt+l_Mt’ (14)

B If D is a long-term bond with fixed coupon rates, monetary policy will have a wealth effect through
affecting the bond price. We abstract this feature since it is in essence not much different than the wealth
effect mechanism through the capital price g.

' The assumption of tax on the young consumer only is to avoid the complication of monetary policy
affecting the present value of a consumer’s lifetime tax liability, which is another kind of “wealth effect”
yet irrelevant to the main issue here.
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which implies that the RHS change in the money supply is balanced by the change in the
monetary authority’s bond holding on the left-hand side (LHS). According to equations
(13) and (14),

M. . +D

t+1 t+1=Mz+Dt’ (15)
which implies that the total value of M and D held by the private sector is not affected by

open market operations. Therefore, monetary policy so modeled will affect the net wealth

of the private sector only through influencing the capital price g.

2.3.1.6 Identities
The assets (capital, bond or money) held by the private sector in period ¢ equals the

corresponding assets acquired by the young consumer at the end of period #-1. Thus,

Kr = Ku—l; Dt = Dlt—-l; and Mt = M11—1-

2.3.1.7 Goods market
The aggregate demand (for consumption goods) at the end of period ¢ is equal to the
young and old consumers’ demands for consumption (equation (6) and (8) respectively)

plus the costs of investments [ ¢(/,) ] that will be specified later.

We assume sticky consumption price in the short run (normalized to
one): E,P, =P, =1. We also do not model adjustments in output, which is determined by
existing capital and labor [equation (9)]. The simplification in modeling the supply side
(output and price) of the economy is for the purpose of clearly examining the core issue,

i.e., the effects of monetary policy on the aggregate demand (AD) through interplays
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between the wealth effect and the g effect. A general view regarding monetary
transmission is that monetary policy influences AD, which in turn affects output and/or
price, depending on output potentials and price adjustment mechanisms. Thus, the
ultimate effect of monetary policy depends not only on its impacts on AD but also on
subsequent real and nominal repercussions. To analyze the effects of monetary policy on
AD only, we abstract the complication that the affected AD could in turn influence output
and/or price, which will feed back to the AD till the AD-AS balance is reached."

According to equation (6),

dc,/dM,,, =0, (16)

which implies that money has no effect on young consumer’s consumption demand. This
is because in the model here monetary policy affects neither the young consumer’s
wealth, which is her current disposable income, nor her consumption propensity (¢) due
to the log utility.'®

According to equation (8),

dC, /dM,,, =(dq,/dM,)K,, (17)

'* See Bernanke, Gertler and Gilchrist (1999) for an example of studying monetary transmission
mechanisms (the credit channel in the paper) in a business cycle context that includes further supply-side
transmissions. Studying the wealth effect channel and its interaction with other channels in a business cycle
context is an interesting topic for future research.

' On the one hand, the log utility assumption implies the existence of the substitution effect, without which
money will negatively affect £. On the other, the two-period simplification abstracts future labor incomes as
human wealth, with which money will have a positive “non-human wealth effect”. Intuitively, a monetary
expansion tends to increase human wealth owners’ consumption through the substitution effect but
decrease it through the Hicksian (human) wealthiness effect—the income horizons of human wealth tend to
be shorter than the consumption horizons of its owners. Since the balance of the two effects cannot be
determined a priori, equation (16), which implies that the two effects are exactly counterbalanced, is a
neutral standing—after all, the core issue here is the non-human wealth effect.
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which captures the (non-human) wealth effect of monetary policy. Equation (17) together

with (16) implies the following proposition:

Proposition 2.1 The effect of monetary policy on aggregate consumption demand is

positively correlated with its effect on capital price.”

2.3.1.8 Money market
Under the assumption of price rigidity, the (young consumer’s) demand for money

[equation (7)] becomes:

Mt+1 = [ljllﬁil—j[ﬂé(wt - Tt)]’ (7')

which implies,

di

_._..’.*;1._<0,

dM

t+]

i.e., monetary expansion tends to reduce the short-term interest rate.

2.3.1.9 Capital market
The demand for capital comes from the young consumer’s saving. Perfect substitution

between capital and bond implies a no-arbitrage condition:

Fq,(+i,) = E[B. (i + 4] (18)

' According to the discussion in Chapter One, this proposition tends to hold even when the assumptions of
two-period horizon and log utility are relaxed.
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where the LHS and RHS represent the returns to Pg, (dollar) investment in bond and

capital respectively. Equation (18) implies

1 - Er,
q, zi—;‘i_ i T Z s : > (19)
1 == TTla+Ei)1+Ex)"]

v=t+2

where 7, (= P,/ P,_, —1) is the inflation rate in period v—note that 7z+; is equal to zero

due to the price rigidity assumption. Equation (19) can be viewed as a capital demand
function that relates capital price (q;) to capital stock (K;+;) implied by capital income
(Fr+1).

The supply of capital comes from two sources: one is the supply of existing capital by
the old consumer; and the other is the supply of new capital through entrepreneurs’
investments. While the finite horizon makes the old consumer’s capital supply perfectly
inelastic, ¢ will tend to influence entrepreneurs’ investments.

In a simple case, assume constant marginal cost of investment (normalized to one):

c(,)=1,. Assume no uncertainty; thus the entrepreneurs’ utility maximization problem
is equivalent to maximizing investment profit I/ = (g, —1)I;/, which implies that capital
market is cleared at

q, =1. (20)
The capital supply function represented by equation (20) implies that investments are

perfectly elastic to g.
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Perfectly elastic investments are rare in reality; and many “impediments” could make
investments less than perfectly elastic. For example, suppose the aggregate investment
cost function is in the form of

c(d)=1(1+71), (1)

18

where y>0 implies convex adjustment costs.” Without uncertainty, the profit-

maximizing investment behaviors imply that the capital market is cleared at
g, =c'()=1+271,. 22)
With y > 0, equation (22) implies that the aggregate investment is not perfectly elastic.

Less than perfectly elastic investments can also be due to entrepreneurs’ risk aversion

(Runge, 2000). Without loss of generality, suppose the risk is on the cost of capital:
c(Iy=I'(1+z,), (23)
where z, ~ N(0,0°) is a normally distributed random variable. Suppose entrepreneurs
are risk-averse with utility function:
Ul =—-e*", (24)
which implies constant absolute risk aversion. According to the investment cost function

[equation (23)] and the utility function [equation (24)], entrepreneur j chooses investment

(I;) to maximize expected utility

. _ j . ; _ NS it 2
E,U(H,’)=—_[e “’“”f(H{)dH,’ = g Yla DIl el ot12)

' Following the literature of investment adjustment costs, we use a representative agent (entreprencur)
framework rather than the n-entrepreneur framework specified above. See Abel and Eberly (1997) for the
investment cost functional form in equation (21).
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the solution to which gives ;s investment function: ¢, =1+ oI/ " Thus, the aggregate
investment function will be

2
¢’O']

q, =1+ (25)

;o
n

which implies that under risky investments (o> 0) and risk-averse entrepreneurs (¢ > 0),
the aggregate investment is less than perfectly elastic. The riskier the investments are; or
the more risk-averse the entrepreneurs are, the less elastic the aggregate investment will
be.

Suppose the number of entrepreneurs is sufficiently large (# >> 0); then, according to

the law of large numbers, the aggregate investment cost function would be
)= et =1 (n+ Yz =1, (26)
J j=1

which implies constant marginal cost for the aggregate investment. Despite constant
marginal investment cost in aggregate, increasing (marginal) risk premia demanded by
risk-averse entrepreneurs make the aggregate investment less than perfectly elastic.

The capital supply functions (20), (22) and (25) can be generalized into

q, =1+nl,, 27

where the coefficient 17 is negatively correlated with investment elasticity.

With capital demand and supply specified, we will apply comparative statics to the
simultaneous system comprised by equations (7'), (10), (12), (19) and (27) to show the

effect of a monetary shock (dM,,, ) on the market-clearing capital price (g, ).

+1

"% For utility functional form and the derivation of the investment function, see Varian (1992).

37



First, we need to specify the effects of dM,,; on the expectation terms (E,i,, E x,

and E,r, ) in equation (19), which is essentially the present-value (PV) rule for asset

valuation. Note that since we focus on the monetary effect on AD and hence do not
model the further interactions between AD and AS, the standard rational expectation
paradigm is not applicable here. Thus, for analytical convenience, we make the following
assumptions.

First, we assume that capital is valued by the young consumer according to a
practically simplified version of the PV rule (as compared to the complete version

described by equation (19)):

(i + E) s (19

where i, 7 and 7 are, respectively, the expected long-term interest rate, expected future
inflation rate, and expected future (average) capital income.?’ Second, according to the
expectation theory of interest-rate term structures, we assume di = @i, , where 7 (>0)
captures the effect of monetary policy on the slope of yield curve. Third, as expectations
on future inflations depend mainly on monetary authorities’ inflation targets and the

creditability of the targets, we assume that dM,,, affects neither the targets nor their

creditability; thus, d7 /dM,,, = 0. Fourth, we assume dM,, is not expected to affect the

*In equation (19), let Er,,, =7, Ei,,, = i, Erm,,, =7 for v 2 2; then we can obtain
1 r+rmw L , , . —— :
q, = —1————— (7,,, + =), which gives equation (19)—the higher order term ¥7 can be omitted.
+i I—7

t+1
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relationship between the long-term average earning (7 ) and the current earning (7,,,);

thus, dr/r =dr,, /¥

t+1 t+l
Note that the above assumptions are for analytical convenience in examining the
monetary effect on AD. They are not essential for the results presented later—after all,
while the main point here (as will be shown later) is regarding the monetary effect on
capital supply, the above assumptions matter only for the monetary effect on capital
demand.

With the expectations being pinned down, comparative statics analyses can be

conducted to show the effects of dM, , . The results are:

t+1

=0,if =0

dq; | dM ;
(a) qt t+1 {> O, lf‘ 77 > 0

odr, /dM,.,) _ .

b ; and
(b) on

o(dg; 1dM,..) _ o

(© o

3

which imply the following propositions.
Proposition 2.2 With perfectly elastic investments, monetary policy has no influence over

the equilibrium q [result (a)]; thus the wealth effect of monetary policy is zero

(Proposition 2.1).
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Proposition 2.3 With less than perfectly elastic investments, monetary policy positively
affects the equilibrium q [result (a)]. The more elastic the investments are, the stronger
the q effect on investments [result (b)]; yet the weaker the monetary effect on the

equilibrium q [result (c)],; and hence the weaker the wealth effect (Proposition 2.1).

2.3.2 Implications

The above formal analysis provides two insights. One is that the magnitude of the wealth
effect of monetary policy is negatively related to that of Tobin’s g effect. The other is
that, since there are many elements that can reduce the investment elasticity,”’ monetary
policy tends to influence asset price. These insights have two implications: One is related
to saving crowd-out due to the wealth effect; and the other is about the tradeoff between

inflation stability and financial stability.

2.3.2.1 Wealth effect and saving crowd-out

From the point of view of short-term stability in goods market, it may not matter whether
monetary policy achieves its targeted level of aggregate demand through the wealth effect
or Tobin’s g effect. However, the interplay between the two effects has nontrivial
implications to long-term growth. This is because, while investments help accumulate
national wealth, consumption decumulates it. When the investment elasticity is small,

monetary policy (as one of the stabilization policies) can allow savings to be crowded out

%' Besides adjustment costs and risk aversion as two fundamental investment impediments, many other
factors (such as uncertainty or institutional imperfections) can reduce the g-elasticity of investments. In the
case of monetary contraction, investment irreversibility can be a “disinvestment impediments”.
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by the wealth effect, which will have detrimental impacts on long-term growth. In the
following we first use the above model to examine the saving crowd-out and then discuss
its implications.

In the above model, assuming that monetary authority credibly targets zero-inflation
by keeping the aggregate supply and demand in balance, i.e.,

F(K,)=C,+C, +c(). (28)
The gross saving (GS) of the economy comes from the young consumer’s saving:
GS, =w, —-T, - C,,; whereas the net saving (NS) also depends on the old consumer’s
dissaving. In aggregate, what is not consumed must be saved; thus,
NS, =F(K,)-C,-C,,.

Consider a decrease in the young consumer’s consumption propensity ( d& <0), which
according to equation (6) tends to generate extra GS by the amount of
dGS =—(w,-T,)dé . However, according to the simultaneous system composed of
equations (6), (8), (27) and (28), the increase in the NS would be

dNS =—{(w, -T)/(1+ nK)]d¢ , which could fall short of the extra GS if investments are
less than perfectly elastic (i.e., 77> 0). Also, it is not difficult to see that

O(dNS1dg) _ o
on

which implies that, the greater the 7 is (i.e., the small the investment elasticity is), the

smaller impact of the increase in saving propensity (d£ <0) will be on the net saving
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(NS); or in other words, the more of the extra gross saving (GS) will be diverted back to
consumption through the wealth effect.

During the end of 1990s, the already low U.S. personal saving rate plummeted
further despite baby boomers at their prime saving ages. Policymakers attributed the fall
to the wealth effect of the stock market booms (Greenspan 2000a, b). What factors drive
the booms and how much the wealth effect contributes to the low saving are empirical
issues in the end. Yet, the saving crowd-out mechanism (due to the wealth effect) implies
that, if it is costly in the margin to transform baby boomers’ large savings (not
mentioning abundant foreign savings provided by the favorable world capital market)
into new capital as “concrete” wealth, paper wealth will be generated through asset price
appreciation. The resulting low saving will then not be a result of spendthrifts but
because of prosperity from paper wealth appreciation. Yet, such paper wealth prosperity
will not only hinder the accumulation of concrete wealth but also could easily vanish
when retired baby boomers start dissaving, or when the U.S. assets lose their charms for

some reason.

2.3.2.2 Inflation stability vs. financial stability
When investments are not perfectly elastic, monetary policy tends to affect asset prices
and hence cause the wealth effect in the goods market. Yet the influence of monetary
policy on asset prices will also have an impact on the financial market.

The major task of monetary policy is to maintain the stability of goods market. As

asset market fluctuations become more frequent and severe, increasing attention has
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recently been paid to the role of monetary policy in helping maintain financial stability. A
common view is that inflation-targeting monetary policy will help enhance financial
stability through reducing uncertainties (BIS, 2003). However, here we point out that
inflation-targeting monetary policy can in fact be a source of financial instability.

The rationale is as follows. When shocks hit the goods market, monetary policy can
keep the price in goods market stable by influencing the aggregate demand. However,
with its potential impacts on asset prices, monetary policy intended to stabilize goods
market can effectively cause instability in the asset market.

Take Japan’s “bubble” boom-bust experience in the 1980s as an example. In
hindsight, Bank of Japan (BOJ) has often been criticized for allowing the 1980s bubbles
to develop in an easy-money environment (Okina and Shiratsuka, 2003). However, in
light of the low inflations during that period, BOJ’s policy was nothing but proper. In
other words, had BOJ tightened money for fear of a booming bubble during the late
1980s, a recession could have been resulted. However, as BOJ chose to focus on the
goods market, the “bubbles” in its financial markets were let unguarded, which
eventually burst in the early 1990s and caused a great deal of economic damages.

Another more recent example is the U.S. stock markets during the late 1990s. From
the mid of 1999 to the mid of 2000, the Federal Reserve (Fed) initiated a “preemptive”
tightening with six consecutive cuts in the Federal Funds rate. With little sign of existing
and potential inflation at that time, the tightening was understandably interpreted as the
Fed’s act to curb the booming stock markets that had been increasing for half a decade by

nearly three folds. While the tightening successfully held the momentum of the stock
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markets, it also pushed the economy into a recession. This incident serves as another
example of the tradeoff between goods market stability and financial market stability that

conventional monetary policy has to face.

2.4 Summary

We use a formal model to show that, as investments can hardly be perfectly elastic due to
many investment impediments, monetary policy is likely to influence asset price; hence
there exists a negative relationship between the wealth effect and Tobin’s ¢ effect of
monetary policy. We point out that the interplay between the two effects imposes two
limitations on the role of monetary policy as a stabilization tool: One is saving crowd-out
that is detrimental to long-term growth, and the other is the tradeoff between the stability
in the goods market and that in the asset market.

These limitations are fundamental for monetary policy that directly or indirectly uses
the interest rate as its policy instrument. Stabilization policies that use other instruments
could avoid the problem. For example, fiscal policy (e.g. investment subsidies) can be
used to influence the aggregate demand without affecting asset price. Thus, while
monetary policy (thanks to its flexibility) should still take a major role in maintaining the
stability of the economy, its limitations need to be recognized and addressed by
complement policies, especially in situations where shocks are caused by long-term,

foreseeable factors, such as changes in demography or productivity.
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Chapter Three

Open Capital Account: Concrete Wealth or Paper Wealth

In the last chapter we have shown that with small investment elasticity due to investment
impediments, savings could be crowded out by the wealth effect of a fall in the interest
rate induced by monetary expansion. A similar process tends to occur after a small
developing country opens its capital account, because the liberalization will allow the
lowered world interest rate to reduce domestic interest rates. We examine this process

and its implications in this chapter.

3.1. Overview

3.1.1 Issue

One major motivation for developing countries to open capital account is to let free
capital inflows facilitate domestic capital formation (Calvo et al. 1996).>* However,
empirical evidence shows that unfettered capital inflows are often used by developing
country recipients to finance excessive consumption; in other words, foreign savings tend
to crowd out domestic savings. Such phenomena have happened not only to low-saving

Latin American countries that have been notorious for misusing capital inflows (Calvo et

20ther benefits of open capital account include the access to international financial markets for risk-
sharing (Obstfeld, 1995, 1998), greater flexibility in balance of payments for smoothing external and
domestic shocks (Cooper, 1999), disciplining domestic government behaviors (Cooper, 1999; Dormnbush,
1998), and strengthening the domestic financial system (Dombush, 1998).
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al., 1996; Ffrench-Davis and Reisen, 1998), but also to high-saving East Asian countries
that put relatively more foreign capitals into investments (Galvin et al., 1997; Reinhart
and Talvi, 1998).” Notably, consumption booms (financed by capital inflows) have
occurred in several countries (e.g. Argentina, Israel, and Brazil) during their exchange-
rate-based stabilization programs intended to curb inflations (Montiel, 2000; Nazmi,

1997; Reinhart and Vegh, 1995).

3.1.2 The literature

Foreign-capital-financed consumption booms are often explained as caused by (moral-
hazard-induced) credit over-expansion (Reisen, 1998; McKinnon and Pill, 1998). A
mechanism suggested by McKinnon and Pill (1998) is as follows. Developing countries
tend to have unhealthy banks whose first priority is their continuing survival. These
banks tend to have moral hazard in lending as much as possible and engaging in highly
risky projects for high profits. The access to the world capital market under open capital
account will provide them with funds for unduly aggressive credit expansion. The non-
bank sector may misinterpret such credit overexpansion as a signal of good economic

prospects, and hence increase both investments and consumption.

» Empirical evidence on whether open capital account stimulates growth is inconclusive. Rodrik (1998)
finds no strong evidence of a positive relationship between open capital account and growth. Using a more
refined measure of capital liberalization, Quinn (1997) finds a significant positive effect of capital account
liberalization on the growth of per capita income. Edwards (2001) uses different indexes to measure capital
mobility; and his empirical results show that a positive relationship between capital account openness and
productivity performance only manifests itself after the country in question has reached a certain degree of
development. Arteta et al. (2001) find a positive relationship between capital account liberalization and
growth, which nevertheless depends on the sample period, the measure of the openness of capital account,
and the estimating method used.
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Other theories have been suggested to explain stylized (foreign-capital-financed)
consumption booms that have been associated with exchange-rate-based stabilization
programs.**

Rodriguez (1982) argues that low real interest rates due to sticky inflation expectation
can lead to consumption boom. According to his argument, when an exchange-rate-based
stabilization program reduces the rate of devaluation, nominal interest rates will fall due
to the interest rate parity enforced by free capital movement. Since inflation is not
expected to fall instantaneously in the same degree as the devaluation rate, the real

interest rate will fall and hence stimulate consumption.

Helpman and Razin (1987) suggest that wealth effect caused by inconsistent
government policy can cause consumption booms. As inflation is stabilized by an
exchange-rate-based program, the growth of nominal money demand will be reduced.
Under this situation, if government inconsistently keeps the growth of money supply
unadjusted, there will be excessive supply of money, which will force it to use
government bonds to absorb the excessive money supply. As government bonds are net
wealth in the finite-horizon framework used by Helpman and Razin (1987), the rise in the
private holding of government debts will increase consumer’s wealth so as to lead to an
increase in current consumption. Since government has to increase taxes to finance its
debt repayments sooner or later, the high consumption for current consumers will

nevertheless be at the cost of low consumption for future consumers.

# Many countries (e.g. Argentina during 1978 to 1981; Israel during 1978 to 1981; Brazil during 1981-
1984) troubled by persistent high inflation have tried to use exchange rate as a nominal anchor to curb it.
Though the managed exchange rate stability has helped achieve the goal of bringing down inflation, it is
nevertheless accompanied by initial consumption boom followed by serious contraction and recession.
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Another theory suggests that the incredibility of exchange-rate-stabilization programs
could be the reason of consumption booms. Dornbush (1985) argues that consumption
booms tend to happen if exchange-rate-based stabilization programs are not expected to
last. According to his argument, when consumers expect high future importing prices due
to exchange rate devaluation when the program is abandoned, they tend to shift their
purchases of imported consumer durables to present so as to cause current consumption
booms. Calvo (1986) discusses a similar mechanism of incredibility causing consumption
booms. In his model, nominal interest rates negatively affect consumption. Since
incredible exchange rate stabilization programs will temporarily lower nominal interest
rates through temporarily lowering the rate of devaluation, they effectively reduce the
effective price of today’s consumption relative to future consumption. Therefore, as
consumption is shifted to the present, consumption booms occur. Using a sticky-price
model with traded and non-traded goods, Calvo and Vegh (1993) also find that the
“temporariness” of exchange-rate-based programs tends to cause consumption booms.
Reinhart and Vegh (1995) provide empirical evidence to support the relevancy of the
temporariness hypothesis.

In summary, in explaining foreign-capital-financed consumption booms, the existing
literature focuses on how “institutional imperfections” in developing countries can trigger
excessive consumption demands, which, with the aid of free capital inflows, will easily

turn into consumption booms.
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3.1.3 Conjecture

As opposed to the literature viewing consumption booms as a macroeconomic “side
effect” of open capital account (Corbo and Hernandez, 1996; Fischer, 1998), we conjecture
that they could be a fundamental outcome of open capital account due to a wealth effect
mechanism.

The essence of the mechanism is as follows. Open capital account tends to attract
foreign capitals into developing countries for high-yielding opportunities. Such capital
inflows can increase the stock of productive capital (K), its price (Tobin’s ¢), or most
likely both. While the increase in K is the result of capital inflows being “properly”
channeled to investments, the ¢ appreciation tends to stimulate consumption demand
(through wealth effect), and hence essentially channel capital inflows to consumption.

A key yet underappreciated point is that the magnitude of ¢ appreciation and the
corresponding consumption booms are negatively correlated to the g-elasticity of
investments. Thus, a conjecture is that when investment “impediments” make it difficult
to turn foreign savings into investments (as “concrete” wealth), “paper” wealth will
nevertheless be created (through asset price appreciation) and result in foreign savings
being used to finance consumption booms.® Based on this conjecture we consider two
cases of foreign-capital-financed consumption booms.

The investment impediment considered in the first case is entrepreneurs’ risk

aversion. When capital account is liberalized, foreign capital will enter domestic markets

2 A variety of investment impediments can reduce investment elasticity. While the most common one in
the literature is convex adjustment costs, we consider another two: One is entrepreneurs’ risk aversion; and
the other is the uncertainty and irreversibility of investments.
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chasing high-yielding opportunities, which tends to drive up domestic asset prices. If
domestic investments are elastic, the asset price appreciation will induce new capital
formation, which will dampen the asset price appreciation because a larger capital stock
tends to have a lower (unit) capital income. Then the capital account liberalization will
achieve its purpose of facilitating domestic capital formation. However, if the risk
aversion of domestic entrepreneurs leads to low investment elasticity, the impacts of
post-liberalization capital inflows will be mainly on asset prices rather than capital stock;
the resulting asset price appreciation will tend to drive consumption booms.

An interesting issue is the nature of such consumption booms. On the one hand, they
are neither bubbles driven by speculations nor overvaluation driven by credit
overexpansion; rather, they are merely asset price revaluation under the lowered world
interest rate. On the other hand, they imply that a scenario with smaller capital stocks and
hence lower national income for the entire post-liberalization transition path could
nevertheless have higher consumption for some time, which is a puzzling result warrant
an explanation.

For the second case, we consider investment uncertainty and irreversibility as another
investment impediment. Suppose a country is in a situation with promising yet uncertain
future productivities. This could occur when the country is liberalizing its capital account.
On the one hand, the liberalization could have a positive impact on the country’s future
productivities in many ways such as providing funds for importing advanced
technologies from abroad. On the other, the liberalization could also fail for many

reasons and result in economic crises that tend to have a negative effect on future
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productivities.** Even when the liberalization is expected to succeed and lead to higher
future productivities; and entrepreneurs are risk-neutral, the existence of uncertainty
could still be an impediment that holds off investments, because it may in the interest of
entrepreneur to wait till the outcome of the liberalization is more certain so as to avoid
being stuck in irreversible investments when the outcome turns out to be unfavorable. If
entrepreneurs adopt such a “wait-and-see” strategy, the expected future productivity
hikes will cause asset price appreciation and consumption booms.

This story can also apply to other structural reforms such as exchange-rate-based
stabilization programs. Thus, the consumption boom mechanism just discussed can be an
alternative explanation of the stylized consumption booms associated with the programs.

In the remainder of the chapter, we will examine the two cases in the next section and

section 3.3 respectively, and provide a summary at the end.

3.2 Capital account liberalization and consumption booms

For a developing country with domestic interest rates higher than the world interest rate,
capital account liberalization tends to increase foreign demands on domestic assets,
which can facilitate productive capital formation as “concrete” wealth. However, if
investments are not perfectly elastic, increases in asset demands will also result in

“paper” wealth formation through asset price appreciation, which tends to enrich current

 For example, the liberalization could be premature in the sense that the country’s institutions and
economic conditions are not yet ready for such a major structural reform; or the government may not be
sophisticated enough to handle the short-term macroeconomic consequences of the liberalization such as a
surge of current account deficits and rapid real exchange appreciation.
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consumers (as a whole) and thus encourage consumption.”’” In summary, the phenomenon
of foreign savings being used to finance consumption booms can simply be a result of
their not being effectively channeled to investments. We formally examine this

conjecture in the following.

3.2.1 The Model

3.2.1.1. Consumption

The modeling of consumption follows the finite-horizon model in Blanchard (1985).
Each of many identical consumers throughout her lifetime faces a constant probability of

death m.*® At any instant of continuous time, a cohort with size m is born. Thus, the
population size ( [ﬂe'”("s)ds =1) is constant (at unity) over time.

In every period, a living consumer supplies one unit of labor inelastically and
maximizes (log) utility from consumption:

Max Ilog c(s, v)e ™ dv,
H

where c(s, ) denotes the period-¢ consumption of a consumer born in period s—apply

this (s, #) notation rule to other variables as well. Note that for simplicity we assume zero

time preference. The consumer faces a lifetime budget constraint

%7 The rationale of paper wealth making consumers as a whole wealthier has been discussed in Chapter
One.

% 7 is used to denote inflation rate in the last chapter. Since Chapter Two, Three (the current chapter), and
Four are self-contained essays on various issues, the notation system in each of them is defined
independently. The indexing system (for equations, propositions, figures, etc.) in each of them is also self-
contained. Since we make few cross-chapter references, the chance of confusion is slim.
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- [V[r(u)+7t - [v[r(u)wr]du

j.[c(s, v)le "y = a(s, v)+ uj.w(s, v)e " dv,

and transversality condition

1ime—ﬁr(u)+ﬁ]du

V>

a(s,v)=0,

where variables a, w, and r are, respectively, asset, wage, and the rate of return to asset
(i.e., the interest rate). Note that the “effective” rate of return to asset is » + 7 because the
consumer can use her asset as a stake to “bet” on her own death (Blanchard, 1985;
p.226).
The solution to the consumer’s maximizing problem gives
c(s,t) = zla(s, t) + h(s, )] ¢))
where

-ﬁr(u)-w!]du

h(s, t)= O]w(s, v)e dv

represents the consumer’s human wealth.
Aggregating equation (1) gives the aggregate consumption function:

C =n(4,+H,) (2)
where variables C, H and A are the aggregate consumption, human wealth and non-

human wealth respectively; the dynamics of which are as follows:*

C, =rC, -n’4, 3)

t
* The aggregate counterpart of a variable x (s, ¢ is given by X (f) = J. x(s, ) pe”* " ds ; see Blanchard

-

(19835, pp.228-229) for detail.
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Ht=(rt+ﬂ')Ht_VVt (4)

At:rtAt—FVVt_Cl (5)

3.2.1.2 Production
In every period, identical, profit-maximizing, and perfectly competitive firms hire capital
and labor to produce consumption goods with the standard Cobb-Douglas technology.
With inelastic unit labor supply, the aggregate production function is

Y, =F(K,)=AK/, (6)
where variables K and Y are capital stock and output respectively; parameters A and @ are
respectively technical coefficient and capital share. Profit maximization under perfect
competition makes firms pay factors by their marginal products:

R =F'(K,), (7
W, =F(K,)-KF'(K,), ®)

where R, and I, are income per unit of capital and labor respectively.

3.2.1.3 Investment

A variety of investment impediments can make investments less than perfectly elastic:
e.g., investment adjustment costs, risk-averse entrepreneurs, investment uncertainty and
irreversibility—to name a few fundamental ones; let alone those caused by institutional

imperfections.
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Considering the (arguable) lack of entrepreneurial tradition in developing countries,
we in the following model risk-averse investing behaviors as one example of investment
impediments; whereas, as shown in Chapter Two, investment adjustment costs will give
the same results. We will look into the case of uncertainty and irreversibility in the next
section.

In every period, identical entrepreneurs engage in investing activities that transform

consumption goods into new capital*® Individual entrepreneur j chooses the amount of

investment (/;) to maximize expected utility: > !

Max EU(IT/)

where Il, =¢q,I, —c(l,) represents investment profits—c(/) is the investment cost
(function) in terms of consumption.
Investments are risky with a stochastic cost function:

c(I)=I)(1+z2]), €
where z, ~ N(0,5°) is a normally distributed random variable. Entrepreneurs are risk-
averse with utility function:

Ul =-e", (10)
where parameter ¢ measures (constant) absolute risk aversion.

According to equations (9) and (10), entrepreneur j’s maximizing problem becomes

3% To clearly examine investment behaviors, we model the production and investment decision makings
separately—see Abel (2003) for a similar framework.

' The utility rather than profit maximization is for the purpose of modeling risk-averse investment
behaviors; otherwise, utility and profit maximizations are equivalent
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‘ (NG < Pl -Dli-o1a 12
M E,U(H,’)=—Ie¢’ F(1)dTl = —g ol il -a/ o 11

the solution to which gives individual investment function: g, =1+ @o*I/ 32 Then, the
aggregate investment function (with » identical entrepreneurs) would be
g, =1+nl,, (11)

where coefficient 7 =@o’/n is negatively related to the g-elasticity of investments
(“investment elasticity” in short); and I, = nl; represents the aggregate investment.

Equation (11) implies that under risky investments (o > 0) and risk-averse
entrepreneurs (¢ > 0), the aggregate investment is less than perfectly elastic; and the
elasticity is negatively correlated with the riskiness of investments or the risk aversion of
entrepreneurs,

Given a large number of entrepreneurs (# >>0) and according to the law of large

numbers, the aggregate investment cost function is
oI)=>cl]y=I/(n+D z)=nl] =1, (12)
j P=

which implies constant marginal cost of investment in aggregate. Note that the less-than-
perfectly-clastic aggregate investment notwithstanding constant aggregate marginal
investment cost is because of increasing marginal risk premia demanded by risk-averse

entrepreneurs.

32 For utility functional form and the derivation of the investment function, see Varian (1992).
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3.2.1.4 The close economy
In autarky, the perishable consumption goods is either consumed or invested; thus the
goods market equilibrium condition implies

Y =C, +1, (13)
Capital is the only store of value; thus the aggregate non-human wealth is equal to the
value of the capital stock
4, =q,K, (14)
The return to capital is equal to capital income plus capital gain; thus,

}", — F(Kt+l)+tht (15)

4,

For simplicity, assume zero depreciation in capital; thus,

K, =1, (16)

The dynamics of the close economy is described by the simultaneous system composed

of equations (2), (4), (6), (8), and (11)-(16) with endogenous 4, H, K (as stock variables),
Y, W, C, I, (as flow variables), plus  and ¢ (as prices).

The autarky economy reaches its steady state when the endogenous variables become

constant over time. The steady-state values (denoted with asterisks and the subscript “a”

1/2 *

representing an autarky steady state) of several key variables are:” r, =na'?, q, =1,

* 1yt _ 1yl 1 - !
Ca =ﬂ(a 1 (71'a' 1/2)(1((1 )] ,and K: =(ﬂ'ﬂ, la 1/2)(11 1) .

* The steady-state investment is equal to zero; thus, according to equation (11), ¢ "= 1; according to
equation (6) and (15), 7* = @AK “™"; and according to equations (6) and (13), C" =Y = AK™ . Since
A" =0, according to equations (5) and (8), A = aAK */alK @1 — K According to equation (3),
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3.2.1.5 The open economy

With open capital account, the interest rate is exogenously determined by the world
interest rate (). The goods market equilibrium condition for the open economy is

Y =C +1,+7B,, 17)
where TB, denotes trade balance. The non-human wealth of the open economy is

4,=q,K,+B, (18)
where B denotes net foreign asset; the dynamics of which, i.e., the current account (CA)
dynamics, is characterized by

CA =B =TB,+r"B,. (19)
The other aspects of the open economy are the same as those in the close economy.

The dynamics of the open economy can be described by the simultaneous system
composed of equations (2), (4), (6), (8), (11), (12), and (15)-(19) with endogenous 4, H,
K, B (as stock variables), ¥, W, C, I, TB (as flow variables), and ¢ (as price). The steady
state of the open economy is given by 7, =r”, ¢, =1, K, = (rwa'lﬂ'l)(“'l)_‘ , Y =K“,

C =(-a)r*(z* -r"*)'Y, TB, = (en’ - r"*)x* -r"*)"'Y, ,and B =-TB,/r" >

LI * —~(a-1"! _ _1y!
r'C" = A" the substitution of C*, 7" and A" in which will give K~ = ™™ (za™"?)@"

Then C” and #* can be solved accordingly.

3* The open-economy interest rate is equal to the world interest rate; thus, l"o* =r". The steady-state
investment is equal to zero; thus, according to equation (11), q: =1. Then, according to equations (6) and
(15), K: = (Iﬂwa_l/'t_l)(a‘l)‘l . Then according to equation (6), Yo* = /{K:a . According to equation (17),
TB: = Yo* —C: ; and according to equations (3), (18), and (19), er: =7Z2(K: —TB:/VW); then
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If the world interest rate is equal to the autarky steady-state interest rate
(r* =1 =7a"?), then, K, =(zA'a™/*) V" =K., Y'=Y*, C, =Y, TB. =0, and
B, =0. Thus, the close and open economies will have identical steady states. Note that

their transition paths will nevertheless be different.

If r*<r ,then K, >K,, ¥, >Y.%, C,>C.%, TB, >0, and B, <0. State plainly, if
the world interest rate is lower than the autarky one, the open economy will have higher
steady-state capital stock, output, and consumption (as compared to the autarky); the
steady-state net foreign asset will be negative, which corresponds to a positive steady-

state trade balance since the steady-state current account balance is zero.

We do not consider the case of r, <r”, which is not well defined for a small

economy because, if a “small” economy’s autarky steady-state interest rate is lower than
the world interest rate, it will keep saving to such an extent that it becomes a large
economy that will affect the world interest rate.

For simplicity, unless specified otherwise, we assume that the world interest rate is
equal to the autarky steady-state interest rate. Since the autarky and open-economy steady
states are identical, this assumption allows us to denote the steady-state values with
“asterisk” only without the need to use subscriptions to distinguish between autarky and

open-economy.

solving these two equations simultaneously will give C: =(-a)r’(7* —-rwz)_lY: and

* 2 w2y 2 231y . . . .
TB, =(an” —r"")(zx* —r"")" Y . Thus, according to equation (19), B =-TB_/r".

59



Figure 1 portrays a standard dynamics of consumption (C) and net foreign asset (B)
after a developing economy opens its capital account. Part (a) shows a monotonic
transition of consumption (to its steady state); during which the country’s net saving
(measured by the difference between the gross national production (GNP) and
consumption) keeps positive. According to part (b), net foreign asset is falling initially,

and will eventually become rising and converging to its steady-state.

——— time

(b)

/ (a)

Figure 1

Intuitively, when a developing country opens its account, foreign funds will help
domestic capital formation by allowing investments to exceed domestic savings. This will
cause current account deficits and hence a fall in the net foreign asset. As the domestic
capital stock converges to its steady state, domestic investments will be diminishing and
eventually become less than domestic savings. Then the current account becomes surplus;
and the net foreign asset starts rising and converging to its steady state.

Such an open-economy growth process is commonly viewed as superior to its autarky

counterpart, because open capital account allows developing countries to use foreign
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capital to increase investments and hence have higher incomes than autarky. Yet, a
problem is that foreign capital is often used by developing countries to finance
consumption, which is generally taken as a side effect of open capital account due to
institutional imperfections. In the following we provide a new perspective to the issue by
examining the implications of investment elasticity to the consumption dynamics of a

small open developing economy.

3.2.2 Investment elasticity and post-liberalization consumption dynamics

Intuitively, countries with high investment elasticity, ceteris paribus, will have high post-
liberalization investments and hence high gross national products (GNP = Y + r'B); thus
they should accordingly enjoy high post-liberalization consumption. However, we will
show that countries with low post-liberalization GNP over time (due to low investment
elasticity) can nevertheless have high post-liberalization consumption for some time.

The post-liberalization dynamics of an economy (opening up at time ¢ =0 with

K, < K" and B, =0) can be characterized by the following differential equations:™
C, =r'C,~n*(B,+q,K,), (20)

B =r'B,+AK? -C,-n""(q,-1), (21)

35 Substituting the A, in equation (18) into equation (3) gives equation (20). Substituting the TB, in equation
(17) into equation (19), we obtain B, = I’*B, +Y,—C, —1,. Then substituting the Y; and I in equation

(6) and (11) respectively into this dynamic equation, we obtain equation (21). Substituting the I, in equation
(11) into equation (19) will give equation (22). Finally, according to equation (6),

F'(K,.)=aiK, " = aA(K,+1)*" . Then substituting the I, in equation (1) into this equation we

obtain F'(K,,,) = aA[K, +(g,—1)n"']*"", which can be substituted into equation (15) to solve for
equation (23).
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K, =n"(q, -, 22)
g, =r'q, — K, +(q, D" 23)

Linearizing the differential equation system (20)-(23) around steady state gives

* * *

C ro-x? -z =K' |C-C

B| |-1 - |B-B

> | = reroTn (24)
K o o0 n’ K-K’

q 0 0 n m qg-1

where m=r"+a(l-a)A(K)**n™" and n=a(l-a)A(K )*. The solution to which

gives the growth paths of C, B, K and ¢:

C =[B, - B +(1+ BYK, - K" ™" + (K, - K")Ble —r")e* ]+ C" (25)
B =[B,- B +(1+ B)K, - K™ — (K, - K")1+ B)e* (26)
K, =(K,~K")e" +K" (27)
g, = (K, - K )ene® +1 (28)

where e=m/2—(m*/4+nn™)'? <0 and B=7nK"en(r—e+r ) ' (m+e-r")"

Equations (25)-(28) describe the post-liberalization dynamics of several key
variables; based on which comparative statics can be used to illustrate the impacts of 7
(i.e., investment elasticity) on each variable. However, due to mathematical
complications, the signs of some comparative statics are hard to be determined
analytically. Thus, we choose to use numerical simulations to compare post-liberalization

scenarios under different 7.

36 See Mathematical Appendix for detail.
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The parameters in the simulation model composed of equations (25)-(28) are set as:
a =1/3 (as usual); 7 =1/60 (i.e., the average life expectancy is 60); and A = J3/60
(for normalizing the steady-state capital stock to unity, i.e., K~ =1). The initial capital
stock and net foreign asset are set as K, =0.9 and B, =0 respectively; and the world
interest rate is set as the autarky steady-state interest rate r” =r, =+/3/180. Results

based on this setting are qualitatively robust for other parameter settings.
Based on this simulation model, we first compare post-liberalization GNP paths under

different 7. For easy visualization, Figure 2 presents the GNP path under

n =10, 20, 40, 60 only; yet the pattern indicated by which is general for 7> 0.

n=10 n =20 n =40 n =60
GNP
0.0286 | sl T T
/“/// /./ /,/' -
0.0284 | A
e T
L T
P
0.0282 | 2
/}///
Rz
e / . . . . Time
2 B0 100 150 200 250 300
Figure 2

The GNP growth pattern in Figure 2 indicates the following relationship between

investment elasticity and post-liberalization GNP.
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Remark 1 Ceteris paribus, high n (i.e. low investment elasticity) will lead to permanent

low post-liberalization GNP.

This result is not surprising and can be explained as follows. Suppose the total and
domestic-owned capital stock are K and X, respectively.’” Then the national income
will be GNP = 7K, + W = aAK “"K, +(1-a)AK * . It is not difficult to verify that, given
K, < K , 3GNP/3K >0, which implies that, given domestic-owned capital stock (X, ),
the lower the total capital stock (K ) is, the smaller the GNP will be. Therefore, given
the initial capital stock, the smaller the (post-liberalization) investments are, the smaller
the GNP will be. As 1 negatively affects post-liberalization investments, high n will lead

to low post-liberalization GNP over time.

While the impact of 7 on post-liberalization GNP is as expected, that on
consumption is puzzling.

According to Figure 3 that shows the simulated impacts of 7 on post-liberalization

consumption, the relationship between 7 and consumption is as follows.

Remark 2 Ceteris paribus, high n (i.e. low investment elasticity) will lead to

temporary high consumption for some time immediately after the liberalization; and the

effect of n on consumption will eventually become negative in the long run.

37 For an open economy with negative net foreign asset, part of its capital stock is essentially owned by
foreigners.

64



Consumption
0.0284
L =T
0.0282 e = T
P
e
Ll Time
PP
50 . A00 150 200
P
0.0278 o
7
0.0276| . o
0.0274, ~
Figure 3

Based on the aggregate consumption function represented by equation (2), Remark 2

is not difficult to explain mathematically. Although high 7 tends to result in low post-

liberalization capital stock, hence low labor income, and hence low human wealth (H), it
also tends to cause high capital price and hence high non-human wealth (4). For some
time after the liberalization, the latter effect tends to outweigh the former; thus the total

wealth (4+H) will be positively affected by 7. Then, according to equation (2), so will
be the aggregate consumption. However, as 7 has a negative impact on 4+H in the long
run, the impact of 7 on future consumption will eventually become negative.

A puzzling issue is how to reconcile Remark 1 and 2, which (taken together) imply
that, given the constant (world) interest rate, an economy with low GNP in the entire
post-liberalization period can nevertheless have high consumption for some time. More
fundamentally, given the interest rate, how can permanently low GNP be consistent with

large total wealth that is supposed to embody the total (present) value of GNP over time?
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The key to this puzzle is that the total wealth of current consumers does not include
future labor incomes beyond their (finite) horizons; in other words, the total wealth A+H
does not embody the entire GNP over time.*® Thus, while high 1 makes society as a
whole worse off by lowering post-liberalization GNP over time, it can nevertheless make
current consumers as a whole better off by increasing their wealth A+H. We explain this
point in detail in the following.

Ceteris paribus, low capital stock will result in low labor income (/) but high unit
capital income (R;). Since the positive effect of capital stock on #; tends to dominate its
negative effect on R, the net effect of low post-liberalization capital stock over time (due

to high 7) will be low GNP over time. However, a key point is that, while the gains from

high R, (over time) are completely reaped by current consumers through g appreciation,®

the losses from low W; will be mostly burdened by future unborn consumers. Therefore,
current consumers (as a whole) can nevertheless be better off from high n (ie. low
investment elasticity), even though the total benefit for the society as a whole is lowered.
State plainly, the ineffectiveness of capital account liberalization in accomplishing its
presupposed mission of increasing domestic investments could nevertheless benefit
current consumers as a whole through paper wealth creation. For the particular
parameters used in the simulation, Figure 3 indicates that the high-consumption era lasts

for around 60 periods, i.e., the mean lifespan of a generation.

38 In Blanchard’s (1985) framework adopted here, finite horizon is modeled as a constant probability () of
death. Thus, while an infinite-living outlier individual is theoretically possible, current consumers as a
whole is expected to have a horizon equal to the mean life expectancy (i.e., 1/7). The implication of this
finite-horizon feature on human wealth is mathematically captured by a higher discount rate (i.e., »+7) for
labor income.

3 Whatever R, is, the rate of return to future asset ownerships will be fixed at the world interest rate.
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3.2.3 Investment elasticity and post-liberalization consumption boom
In light of the initial negative relationship between investment elasticity and post-
liberalization consumption, we conjecture that, the lower the investment elasticity is, the
greater the consumption booms will be caused by capital account liberalization.

For example, suppose a close economy is initially in its steady state (path a in Figure
4). At time T it liberalizes its capital account to the world capital market with a lower
interest rate; then the post-liberalization growth trajectory will be path b or ¢, depending
on the magnitude of investment elasticity. For high investment elasticity, the

liberalization will cause a consumption boom from x to y; yet for low investment

c
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elasticity, the boom is greater (from x to z).*? Since investment elasticity has no effect on
the autarky steady-state consumption, it is clear that in this case higher investment

elasticity will lead to greater post-liberalization consumption booms.

“ The parameters used in the simulation behind Figure 4 are @ =1/3, 7 =1/60, A = V3/60. The

liberalization occurs at T = 10. The world interest rate is 90 percent of the autarky interest rate. Paths b and
¢ correspond to the cases of 7) being 500 and 1 respectively.
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However, since investment elasticity has an impact on the consumption transition
path in autarky, the comparison between post-liberalization consumption and the autarky
one will not be as straightforward if the liberalization occurs when the autarky economy

is on its transition path to steady state; and we consider this situation in the following.

Suppose an autarky economy opens at t = 0 with K, <K" and B, =0, foreign
capitals will flow in; the amount of which can be measured by current account (CA)
deficits. Part of the capital inflows will be used to financed extra investments
Al, =1;) —I;—where I° and I represent the open and autarky aggregate investments
respectively—and the rest will essentially be used for extra consumption. Thus, the
proportion of CA used to finance consumption can be measured by

p=1-Al,/(-C4,), (29)

which can be taken as an indicator of the extent of post-liberalization consumption
booms.

A comparison between /; and I, is necessary to reveal p. Unfortunately, while

I° (and CA as well) can be solved from equations (25)-(28), the analytical solution to /¢

is hard to obtain, because the autarky interest rate is endogenous.*!

*! While it is possible to analytically solve the growth dynamics of a closed economy in a finite-horizon,
putty-putty model (Blanchard, 1985), we are aware of no successful attempts in doing so in finite-horizon
models with nontrivial Tobin’ g. The difficulty lies in the fact that a first-order differential equation system
similar to equation (24) is unavailable to the close-economy case, in which a second order differential
equation will always appear somewhere. Without a counterpart of equation (24), the linearization technique
is not applicable. Although it may be possible to conduct simulations based on a nonlinear differential
equation system for the close economy, it would be very complicated because of the problem of multiple
equilibria.
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To provide some basic insights as to the impact of investment elasticity on p, we

choose to conduct autarky-open comparison in a tractable model designed to approximate
the rational-expectation model presented above.

In the “proxy” model, we assume aggregate consumption function as

C, =n(4,+H) 2

_ " _ “ - vr(u) 7 )du . .
where H, =(r" +7x)"'W,, as compared to H, = IW(t)e [fre dv in the rational-
[

expectation aggregate consumption function represented by equation (2). The difference

between H, and H, is that, while H, implies that consumers have perfect foresights

over future wage incomes and interest rates, H, implies that, in calculating human

wealth, consumers use the current wage income and steady-state interest rate to
approximate future wage incomes and interest rates respectively. With equation (2)
replaced by (2'), the proxy model is tractable for both open and autarky scenarios, and
hence allows us to conduct the autarky-open comparison.

In the proxy model, the autarky economy will have the same steady state as the
rational-expectation model; yet the dynamics may be different. On the one hand, by using
the current wage (as a proxy for increasing wage incomes over time) to calculate human

wealth, the proxy model tends to “underestimate” the autarky consumption C; (relative

to the rational-expectation consumption as a benchmark). On the other hand, by using the

steady-state interest rate ¥ asa proxy for the autarky decreasing interest rates over time,

the proxy model tends to “inflate” human wealth and hence “overestimate” C;. If the
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balance of these two opposite effects is neutral, the proxy model provides a good
approximation of C; in the RE model. Unfortunately, the state of the balance is unclear.
However, while the underestimation problem also happens to the post-liberalization
consumption Cj, the overestimation problem will not, because the open-economy
interest rate over time is indeed 7*. Thus, the proxy model would in general have larger

overestimation (or smaller underestimation) on C; than Cj, which, in light of the fact

that C; > Cy , implies an underestimation of Cj —C; .

In sum, relative to the rational-expectation model, the proxy model tends to
underestimate the open-autarky consumption difference and hence the severity of post-
liberalization consumption booms. Thus, if we find a positive impact of 7 on p in the
latter, we expect the impact will be stronger in the former.

In the proxy model, the autarky (aggregate) investment, the post-liberalization
investment, and the (post-liberalization) current account can be solved analytically.* The

results are

If =K, —K")e”, (30)

I’ =¢(K,-K")e”, (31)
and

CA, = B(K, - K -n)e” ™ —ge], (32)

2 See Mathematics Appendix (A.2) for detail
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where @ = [‘Pr* -7+ (- l)mﬂ%(K*)”‘](l +anK’Y? <0 and ¥ =1-(1+a"?) "' (1-a);
E =1~ [mf*(l —a)r + 7))+ 6‘777ZIK*](I"* —e-nm)"

According to equation (30), the investment would be I =w(K,—K") if the
economy stays autarky at time 7 = 0. Yet, if it chooses to open up, equations (31) and (32)
indicate that the investment would be I =&(K,~K'); and the current account be
CA, = B(K,—K')r" — 7 —¢). Substituting these results into equation (29) will give

p=1+(c-w) ﬁ ' —~7m—¢)"', which measures the extent of post-liberalization

consumption boom.

Since mathematical complexity prevents us from determining the sign of dp/dn

analytically, we choose to illustrate the impact of  on p through numerical simulations.
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The result of numerical simulations based on the parameters setting used above (i.e.
a=1/3; #=1/60;and A= NEY, 60) is illustrated in Figure 5, which indicates a positive
relationship between p and 7. It should be noted that the positive relationship is
qualitatively robust for other parameter settings. The positive relationship between p and

n implies the following result.

Remark 3 The higher the n (or the lower the investment elasticity) is, the greater the
proportion of initial post-liberalization capital inflows will be used for financing

consumption booms.

Therefore, if developing countries are ineffective in transforming foreign capital into
domestic investments, capital account liberalization is likely to result in foreign-capital-

financed consumption booms.

3.2.4 Interest rate variation and consumption boom (bust)

We have shown in the above that consumption booms can happen during capital account
liberalization as a process from autarky to open capital account. Under open capital
account, consumption booms can also be triggered by variations in the world interest rate.
In the following we will simulate the impact of changes in the world interest rate on the

consumption dynamics of a small developing country.*

* The impact of a change in the world interest rate under open capital account is different from that of
capital account liberalization that turns an autarky economy into an open one, even though they both
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We will use equations (25)-(28) again as the simulation model. The parameter setting
and initial conditions are the same as above: a=1/3; 7=1/60; A = «/5/60; K,=009;
and B, =0. Since the investment elasticity is not an interested parameter here, we set it
specifically as 7=1. We will consider the impacts of both permanent and temporary

interest rate shocks. The results of the simulation are shown in Figure 6
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Figure 6

In Figure 6, path ABC is the growth path of consumption under the mean interest rate
" =~/3/180. Suppose at time ¢ =50, a permancnt interest-rate shock reduces r* by

two percent; then the initial impact would be a consumption boom from B to D; and then

consumption converges to a higher steady-state through the path DEF. Intuitively, the
p g g y g p y

involve a reduction in the domestic interest rate. This is because, while the former is about different
scenarios under an identical (open) economic structure, the latter is about different scenarios under two
different economic structures—while the interest rate is endogenous in autarky; it is exogenously
determined by the world interest rate under open capital account.
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positive impact of the interest rate fall on consumption is attributable to both paper and
concrete wealth effects. The paper wealth effect is via capital price appreciation (induced
by the lowered interest rate); whereas the concrete wealth effect is due to increases in
labor incomes thanks to more rapid investments.

In another scenario, suppose the shock is temporary; and at time ¢ =150, the interest
rate reverts to its mean. The initial impact will be a consumption bust from E to G; then
consumption will converge to the original steady state through path GH.

As opposed to the initial interest rate fall causing consumption boom from B to D, it
is straightforward that the latter mean-reverting interest rate hike will cause the
consumption bust from E to G. Yet, the magnitude of the bust is smaller than that of the
boom. This is because the initial interest rate fall has helped increase capital stock to a
level higher than it would have been without the fall.

In summary, we have the following remark.

Remark 4 An unanticipated permanent fall in the world interest rate will cause an
initial consumption boom and permanent high consumption path (ABDEF). If the interest
rate fall is temporary, a consumption bust will happen when the interest rate reverts to
mean. Yet, this temporary interest rate fall will lead to a permanently higher consumption

path (ABDEGH) than the path under the mean interest rate (ABC).
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While the permanent interest rate fall is unambiguously welfare-improving, the welfare
implication of the temporary fall is unclear, depending on the balance between the cost of

consumption variation and the benefit of permanently higher consumption.

3.3 Productivity shock, uncertainty, and consumption booms

One insight provided by the literature on investment uncertainty and irreversibility is that,
uncertain yet profitable investment opportunities can nevertheless remain unexploited
even when markets are efficient and entrepreneurs are risk neutral (Dixit and Pindyck,
1994). This is because “wait-and-see” can be a better strategy when the cost of waiting
(e.g. unearned profits) is smaller than that of being stuck with underperformed yet

irreversible investments.

Therefore, similar to entrepreneurs’ risk aversion, uncertainty and irreversibility
together (as two common features of investments) can be another “investment
impediment” responsible for foreign-capital-financed consumption booms. For example,
suppose a small open economy is undergoing structural reforms (such as an exchange-
rate-based stabilization program) that are expected to increase future productivities. With
easy access to low-cost foreign funds, high future productivities imply profitable
investment opportunities. However, these opportunities may not be taken by
entrepreneurs who prefer to postpone investment decisions till the outcomes of the
reforms become more certain. If so, the high future productivity will drive asset price

booms that could trigger consumption booms.
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Based on an illustrative and discrete version of the model presented above, we

examine this conjecture in the following.

3.3.1 Productivity and capital income

Suppose at the beginning of period ¢ = 0, the period-zero productivity is known as 4,; yet

a structural reform makes future productivities uncertain as follows:

A=A +z (121, (33)
29 <0:Pr(z=z")=p
where z = .
z">0:Pr(z=z")=1-p

According to equation (33), the economic future from period one onward can be

either a “miracle” or a “debacle”, with z” and z‘ measuring the miracle and debacle

productivity shocks respectively. Despite uncertain, the future is promising, with a higher

expected future productivity than 4,; i.e., z = E(z) = pz? +(1- p)z” > 0.

The uncertainty is temporary—at the end of period zero, the nature of productivity

shock (z™ or z?) is determined and reveals itself.

Let Ry, R”, and RY denote period-zero, “miracle” future, and “debacle” future income
per unit of capital respectively. Then, given capital stock K and according to equation
(7), R, =ad,K“", R" =a(A, +z")K*" and R’ = a(4, +z7)K*", which give

m Zm
R" =(1 +/1—)R0, (34)

0
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and

R = (1+§)R0. (35)

0

3.3.2 Investment

Investments are of “putty-clay” nature. That is, one unit of consumption good can
produce one unit of capital; yet, capital is irreversible.
With open capital account, the cost of fund is equal to the world interest rate (7).

Then, the expected profit per unit of investment at the beginning of period zero would be

_®Re=r) 1 [A-pR-r)+ p(RY 1)

EHinvesl
1+7° 1+r 14

; (36)

with the first and second terms on the right hand side representing the present values of
period-zero and expected future profits respectively.

Entrepreneurs can choose not to invest at the beginning of period zero, but to
postpone investment decisions till the end of it when R™ or R is observable. No
investment at the beginning of period zero means zero profit during which. If the future
turns out to be a debacle at the end of period zero, entrepreneurs will not invest, because
the debacle capital income is less that the cost of capital (i.e., RY < r").* If the future is a
miracle, entrepreneurs will invest. Since the probability of the miracle future is 1- p, the

present value of the expected profits from this wait-and-see strategy would be

. .. e d *
* We ignore trivial equilibria where R > r .
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1 A-p)R"-r")
1+r" r

EH waif

(37)

3.3.3 Effect of the productivity shock on investment
Risk-neutral and profit-maximizing entrepreneurs will keep investing as long as

ETI™*" >0 and EII"™' > ET1"™. Therefore, one necessary condition for equilibrium

. A5
IS4

Eninvest — Enwait
which, according to (36) and (37), gives the equilibrium capital income in period zero,

. r —R?
R = 2 2E) (38)

7

According to equations (35) and (38), we obtain

. "+
Ro=r'| — 2 | (39)
ro+p(l+z9/4,)

Thus, according to equations (7) and (39), the equilibrium period-zero capital stock

would be

K¢ =(RS/al, )Ll ahidl; - (40)
= Q. -l = m s
° o adyr” +ad,p(l+27 1 2y)

which implies 0K /dp <0 and 9K{ /8z > 0. Thus,

% We ignore the trivial equilibria where ETT"™"*" < ETT**" .
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Remark 5 The higher the debacle probability (or the lower the debacle productivity) is,
the lower the current investments will be.

Intuitively, the probability and severity of the future debacle are two “impediment”
elements that keep entrepreneurs from taking profitable investment opportunities

immediately.

Given p and z“, equation (40) implies 6K o /0z =0. Thus,

Remark 6 The expected future productivity (per se) has no influence over current

investments.

This “bad-news” (or “irrelevant-good-news”) principle (Bernanke, 1983) is due to the
fact that the wait-and-see strategy will not cost entrepreneurs the opportunity to invest in

the miracle future.

3.3.4 Effect of the productivity shock on capital price
The price of irreversible capital is determined by the present value of expected future

incomes per unit of capital. Thus, the equilibrium period-zero capital price is given by:

e R 1-pR"
qg: Ro*+ p*_*+1 p* *
1+ 1+r r 1+r r

(41)

r*+p z
=% 1+ *
r +p(l+zd//10){ Xn(l+r)}
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which implies that, if p >0, g¢ >1.% Put plainly,

Remark 7 Uncertainty over future productivities tends to result in profitable investment
opportunities being unexploited in equilibrium, even though markets are efficient; and

entrepreneurs are risk-neutral.

This “inefficient” outcome is not the result of any market failure. Positive profits (in
equilibrium) are necessary to compensate expected losses from being stuck with debacle

investments.

Equation (41) implies that dg; /0z > 0. Thus,

Remark 8 The greater the expected future productivity is, the higher the current

equilibrium capital price will be.

As (high) future productivity has no influence over capital formation (Remark 6), its

impact will be on asset price (appreciation).

Equation (41) implies that, given z, dg¢/8p >0 and dq¢ /8z¢ < 0. Thus,

% Without uncertainty (i.e., p = 0), g, will be equal to one, but not 1+Z/7.(—)l (1+7°)" implied by
equation (41). This is because, without uncertainty, firms will be active in investments; hence competitive

market force will make equilibrium achieved only at ¢, =1.

80



Remark 9 Given expected future productivity, the higher the debacle probability (or the

lower the debacle productivity) is, the higher the capital price will be.

Intuitively, high debacle probability (or low debacle productivity) makes it more costly to
be stuck in the debacle future; thus, high asset prices (i.e., high investment profits) are

necessary to induce entrepreneurs’ investments.

3.3.5 The effect of the productivity shock on consumption
Denote the aggregate non-human wealth at the beginning of period zero as K_,. Then
according to equation (2), the equilibrium aggregate consumption would be

Cy =m(q, K +Hp), (42)
where

H=(1-a)F(K)(r*+n)" +H, (43)
in which the first term on the right-hand side represents the period-zero labor income; and
H is equal to the present value of expected labor incomes from period one onward,
which depend on the expected future productivity: 6H /6z >0.

According to equation (43), that 0K{ /62 =0 and 0H/8z >0 imply 6H:/dz >0.
According to equation (42), that 0q,/0z>0, 0K_/0z=0 and OH;/0z >0 imply
0C; /0z > 0. Note that the positive effect of future productivity (z) on consumption

(Cy) includes both human and non-human wealth effect.
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The impact of p on Cj; is two folded: That dg, /Jp > 0 implies a positive p-effect on
C, through non-human wealth; whereas 0K, /0p <0 implies a negative p-effect on C;
through human wealth H|. An analytical determination of the balance of the two effects

is intractable in this simple model here. However, since 0H /dp =0 (given z), p will

only influence the period-zero labor income but not beyond. Thus, the human wealth

effect tends to be dominated by the non-human wealth effect—this conjecture is

supported by the simulations in section 3.2.4. Therefore, the case of 0C; /dp > 0 is more
likely; and following the same logic, so is 8C¢ /0z¢ < 0.

The results 6C{/dz >0, 8C:/dp >0, and OC;/8z? <0 provide the following

insights:

Remark 10 The greater the expected future productivity is; or the greater the debacle
probability is; or the greater the severity of the debacle is, the higher the current

consumption will be.

Without uncertainty, the major impact of (high) expected future productivity will be on
(high) investments; and capital price will be anchored by the marginal cost of
investments (assumed constant at unity here). Consumption will increase because of the
positive human wealth effect; yet, consumption booms driven by asset price appreciation

will not happen.
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With uncertainty (plus irreversibility), high expected future productivity will have
little influence over current investments because of the “wait-and-see” attitude. Then its
impact will be on asset price appreciation, which can trigger consumption booms.

Given expected future productivity, the magnitude of current asset price appreciation
is also related to the chance and severity of future debacles. A high debacle probability
(or a low debacle productivity) will result in low investments and hence strong asset price

appreciation, which tends to increase the magnitude of consumption booms.

3.4 Summary

As opposed to the existing literature explaining foreign-capital-financed consumption
booms as a macroeconomic side effect of open capital account due to institutional
imperfections, the analysis in this chapter shows that the consumption booms can be a
fundamental result of open capital account.

We show that, when domestic investments are not elastic (due to entrepreneurs’ risk
aversion), capital inflows after capital account liberalization will lead to domestic asset
price appreciation that tends to cause consumption booms through the wealth effect. We
show that the lower the investment elasticity is, the greater the consumption booms will
be, even though lower investment elasticity will result in less capital formation and hence
lower national incomes on the entire post-liberalization transition path. We show that
under open capital account consumption boom-bust cycles can also be caused by

variations in the world interest rate.
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In another case we examine the implications of uncertainty and irreversibility as
another impediment to investments. We show that, when investments are irreversible, the
uncertainty about future productivities will tend to cause asset price appreciation because
of the sluggishness in investments caused by entrepreneurs’ wait-and-see strategy. We
show that the greater the uncertainty about the future productivity is, the greater the asset

price appreciation will be; hence the greater the consumption booms will be.

3.5 Mathematic Appendix
3.5.1 Appendix A.1

The four eigenvalues of the coefficient matrix of the simultaneous system

C r-z? -zt K |C-C"

B| |-1 -t |B-B

S v @4
Kl lo o o0 7' |K-K

q 0 0 n m q-1

are, respectively,

2 2
g=r+7>0, &, =%+ /—n;—+ﬁ>0, g =r —m<0,and &, =—’§l—— }mT+£<0.
n n

Assume &, #&,. Then, with two negative eigenvalues and two initial conditions
K(0)=K, and B(0)=0, there exists a unique convergent path to the steady state. To

solve for the path, we need the eigenvectors of &, and &,, which are respectively

84



w (e-r")p
1 -

& 0 and &, : . 4+ (denote ¢ =¢&,),
0 en

where S ="K en(x—e+r" ) ' (x+&~r")". Thus, the solution to equation (24) is
C -C =um” ™ +u,fle—r")e”
B -B =ue” ™ —u,(1+ B)e” (A.1)
K, -K =u,e”
q, —1=u,ene”
Given initial conditions K(0) =K, and B(0)=B,, according to the second and third
equations in the simultaneous system (A.1), we have B,—B =u, —u,(1+ ) and
u, =K, —K". Thus, u =B,—B +(1+ B)(K,~K"). Substitute u; and u, back to (A.1)

gives the solution to (24).

3.5.2 Appendix A.2
The Proxy Model (autarky)

The modified aggregate consumption function can be written as

Clt)=m,K, +(1+a"?) ' (1-a)AK? (A.2)
Equations (11) and (16) imply

g, =1+ ¢po’K, (A3)

Substituting equations (A.2), (A.3), and (6) into equation (13) gives
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K, =(WiK® - 2K, 1+ mnK )", (A4)
where ¥ =1-(1+a'"?)"' (1 - ). Linearizing equation (A.4) around steady state gives

K =0k, -K"), (A.5)
where @ = [‘Pr* ~m+ (@ -D)anPAK")* ](1 +7nK")? <0. Thus, according to (A.5) and
the initial condition K(0)=K,, we have K, =K + (K, —K )e”, based on which we

have equation (30),i.e., I’ = w(K, - K )e™.

3.5.3 Appendix A.3
The Proxy Model (open economy)
In the open-economy model, using the modified consumption function to substitute for C

will give the following dynamic system:
B, =r'B, + K -m,K,-mB, - n(r’ +7)" 1-a)AK] -n7'(q, -1),
K, =n"(g,-D,
g, =m(g, -)+n(K,~K"),

which, after linearization, gives

B rr-r A —(K +7")|B-B"
Kl=| 0 0 n™ K-K’ (A.6)
q n m g-1

where A=r —z-7z(" +n)"(1-a)r’. Given initial conditions K(0)=K, and

B(0) =0, the solution to (A.6) is
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B, = B(K, —K")(" ™ —e)

K =(K,-K")e" +K’

q, = (K, - K )ene” +1
where e=m/2~(m*/4+n/5)""* and B =1—[7zr*(1—a)(r* +7)" + gmrK*](r* —e-m)".
Given initial conditions K(0) =K, and B(0)=0, we can have equations (31) and (32),

respectively, I° = &(K, — K )e” and C4, =B, = B(K, - K —m)e” ™ — ge].
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Chapter Four

Baby Boom and Asset Market Meltdown

4.1 Introduction
The United States (U.S.) population born during two decades after World War II (1946-
1964) are often called “baby boomers” in that a temporary increase in the fertility rate
during the period has resulted in a considerably large age cohort. While the average
number of children per female was 3.6 and 2.9 respectively for the 1950s and 60s, it
dropped to 1.9 for the 1970s onward.*” *®

As a special demographic feature, the U.S. baby boom is associated with many
interesting economic issues (Sterling and Waite, 1998). While still infants, baby boomers
started competing among one another for diapers and milk (Macunovich, 1999). Then
they competed for schools (Sterling and Waite, 1998), for jobs (Welch, 1979), for

housing (Mankiw and Weil, 1989), etc. When they became middle-aged in the 1990s, it is

*7 Similar baby boom-bust cycles have also happened in Japan and West Europe. In general, the booms
occurred in the 1950s and the busts in the late 1960s; yet the specific timing is a little different for each
country (Davis and Li, 2003). The phenomenon of baby boom is not unique to industrialized countries. For
example, China’s populations born during the 1960s and 1970s are also a cohort of baby boomers.

“The following are some factors that may contribute to the baby boom phenomenon in the U.S. (Davis and
Li, 2003). The postponement of family formation due to the Great Depression and the World War resulted
in a low fertility rate in the 1930s and 40s. Then the fertility rate rose in the 1950s as the flourishing
economic conditions increased people’s confidence about the future. As for the later decline in fertility, the
introduction of birth control techniques in the mid 1960s is likely to be a major factor. Other contributory
factors include the acceptance and legalization of abortion, higher education and economic aspiration
levels, more women in the labor force, and the economic recession in the 1970s. For China, the initial high
fertility rate in the 1960s may be the result of economic recovery after the natural disasters in the late
1950s; and the later low fertility rate is caused by stringent birth control policies initiated by the Chinese
government since the late 1970s.
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said that their savings are one of the major driving forces behind the greatest stock
market booms in the U.S. history (Shiller, 2000; Siegel, 1998; Sterling and Waite, 1998).
As they are about to retire, a dark “asset market meltdown hypothesis”, which predicts
that the asset market booms driven by their savings will eventually collapse as they start
dissaving, poses another challenge to the cohort (England, 2002).

What has happened happened; the interest here is the meltdown hypothesis that (if
true) will tend to have an impact on the baby boomers’ wellbeing at their most vulnerable
time. Specifically, this chapter is a theoretical endeavor intended to find out whether the
meltdown hypothesis is sound; and if it is, whether and how baby boomers can escape
from it.

In contrast with the literature that generally supports the meltdown hypothesis, our
analysis shows that the meltdown is actually state-contingent and not necessarily doomed
to collapse during baby boomers’ retirement. This is because the large capital stock built
up by baby boomers’ large savings may generate enough incomes and hence savings as
asset demands to absorb the mass asset supplies due to baby boomers’ retirement
dissavings. We find that economies in relatively low development stages are more likely
to be in non-meltdown states; and those in relatively high development stages tend to be
more meltdown-prone. Thus, the baby boomers of China (as a developing country) may
stand a better chance to be “meltdown free” as compared to their American counterparts.
However, although whether the non-meltdown case is relevant to the highly developed

U.S. economy is unclear, the chance cannot be completely excluded.
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In the case where the meltdown is about to happen, we show that forward-looking
baby boomers as a whole is nevertheless unable to avoid the potential meltdown; and
their attempts to escape from severe future meltdowns could lead the current economy
into a “liquidity trap”.

The remainder of the chapter is organized as follows. After a literature review, we
first examine the baby-boom impact on asset market performances, and then analyze
what would happen when forward-looking baby boomers attempt to avoid potential

meltdowns. A brief summary is provided at the end of the chapter.

4.2 The literature
The microfoundation foundation for the meltdown hypothesis is the impact of age on
consumers’ demand for assets in general and risky assets in particular.

A popular notion based on lifecycle consumption hypothesis (Ando and Modigliani,
1963; Modigliani and Brumberg, 1954) is that individuals tend to have hump-shaped
asset demands peaked at middle age. Thus, the main rationale for the meltdown
hypothesis is that, ceteris paribus, the total asset demand and hence asset prices tend to
be high when a large cohort of baby boomers become middle-aged, and be low when they
retire.

In general, empirical studies on the relationship between demographic structure and
asset prices lend some support to the meltdown hypothesis (Poterba, 2001). The hump-
shaped relationship between age and wealth is generally confirmed by cross-sectional

data; yet the decline in old-age asset holdings seems to be limited (Poterba, 2001).
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However, such a statistical relationship is hard to explain, because it could be the result
of age, cohort, time effects, or a combination of them (Ameriks and Zeldes, 2001,
Poterba, 2001). With the cohort effects allowed for,” Poterba (2001) still finds a small
decline in old-age asset holdings. In a more recent study that covers seven OECD
countries for 50 years, Davis and Li (2003) finds a positive relationship between the
proportion of middle age in the total population and asset prices, which is evidence
supporting the meltdown hypothesis.

With respect to equity prices, the impact of age structure on the demand for risky
assets may be another factor that supports the meltdown hypothesis. A popular notion is
that investors tend to (or ought to) hold less risky assets as they approach retirement
(Ameriks and Zeldes, 2001; Campbell, 2001).50 Thus, ceteris paribus, retiring baby
boomers tend to shift away from risky assets, which is another contributory factor to the
potential meltdown.

Existing empirical evidence on the relationship between age and equity prices (or
equity premiums) is inconclusive, yet generally favorable to the meltdown hypothesis.
Using data from 1900 to 1990, Bakshi and Chen (1994) find evidence that supports a
positive relationship between age and risk aversion. Using data from three cross-sectional
surveys in 1962, 1983, and 1986 respectively, Yoo (1994b) finds a hump-shaped

relationship between investors’ ages and equity shares in their portfolios. Using cross-

* The linear relationship among current time, birth time, and age—an individual’s age is equal to the
current time minus the time she was born—makes it impossible to empirically separate the three effects
(Ameriks, 2001; Poterba, 2001).

% Investors who have future labor incomes are implicitly holding their human wealth as “safe” assets; thus
they may be willing to allocate more of their non-human wealth to risky assets. A rule of thumb often
suggested by financial advisers is that the proper percentage of risky assets in one’s portfolio should be
equal to 100 minus her age.
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sectional data from various years of Surveys of Consumer Finances and a panel data set
from 1987 to 1999, Ameriks and Zeldes (2001) find a mild hump-shaped age pattern in
equity shares; yet they caution about interpreting the result as evidence for a hump-
shaped relationship between age and equity demand.”! Using data from 1926 to 1999,
Poterba (2001) finds no evidence of an impact of age structure on equity returns; yet he
does find some evidence that asset prices tend to be high when a large share of the
population are at middle age. Using the U.S. data from 1900 to 2001, Ang and Maddaloni
(2003) find a positive relationship between the average age and equity premium; yet the
relationship is hardly statistically significant.

In summary, empirical studies generally support a hump-shaped relationship between
age and asset (equity) demand (i.e., a positive age effect on asset demand prior to middle
age and a negative effect afterwards), which is evidence favorable to the meltdown
hypothesis. However, these studies may not really test the meltdown hypothesis. As
pointed out by Poterba (1998; pp. 574-575), “[t]here is one baby boom shock in the
postwar U.S. demographic experience, ..., [w]hether fifty years of prices and returns on
this experience represent one observation or fifty is, however, an open question”.

Although the lack of historical precedence may make the meltdown hypothesis not
testable empirically, we can still evaluate whether and under what conditions the

meltdown is likely by taking a more careful look at the underlying theory. Note that, even

3! Ameriks and Zeldes (2001) find that equity shares are nearly constant for stock owners, which implies
that the hump-shape pattern of equity shares for all the agents (both stock owners and otherwise) could
reflect agents’ decisions in holding stocks or not, but not in holding how much stock. Also, the low old-age
stock holding could be a result of cohort effects; i.e., the reason that current old-age agents hold relatively
less equity may not because they are older, but because for some reason (e.g. the influence of the Great
Depression) they are more risk-averse.
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if consumers do have a hump-shaped age pattern of asset demand, the meltdown
hypothesis may still not hold because, while the argument for the hypothesis depends
upon the assumption of “ceteris paribus”, factors that cause the initial asset market
booms will tend to affect the economic conditions at the time when the meltdown is
supposed to happen. Therefore, theoretical examinations in dynamic general equilibrium
frameworks are necessary to test the validity of the meltdown hypothesis.

In the following we proceed to review the literature of theoretical examinations
(including simulations based on calibrated models) on the meltdown hypothesis, which
generally supports the meltdown hypothesis.

Poterba (2001) provides a succinct explanation to the rationale behind the hypothesis
by using the following equation:

gK =s(wN), (1.1)
whose left and right-hand sides represent asset supply and demand respectively. Given
constant asset supply (K), wage rate (w) and saving rate (s), equation (1.1) clearly
indicates a positive relationship between asset price (g) and the number of savers ().
Thus, while a high N during baby boomers’ prime saving ages tends to drive up ¢, a low
N during their retirements will bring it down.

While Poterba’s illustrative model depends on ad hoc assumptions, Yoo (1994a) uses
a multi-period general equilibrium OLG model to examine the hypothesis and finds that
asset return tends to fall when a large-size cohort starts dissaving. In his model, asset
return is determined by the marginal product of capital and therefore negatively related to

the capital-labor ratio. Since the capital-labor ratio is low with a large size cohort in the
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labor force, asset return tends to be high when baby boomers are working and saving. As
the boomers retire, the capital-labor ratio would become higher with a smaller labor force
working on a large capital stock; hence asset return will fall.

While most of the research on the impacts of age structure on asset return uses putty-
putty models that effectively assume away asset price fluctuations, Abel (2003) develops
an OLG model in which convex investment adjustment costs allow asset price to
fluctuate. Lim and Weil (2003) also consider convex “installation costs” in their study of
the baby-boom impact on stock market booms. Both studies support the meltdown
hypothesis.

While the theoretical validity of the meltdown hypothesis is generally agreed upon,
some factors may make it less dramatic than some observers suggest.

First, retirees’ bequest motives (Kotlikoff and Summers, 1981) may render the
meltdown hypothesis irrelevant, because one of the key assumptions of the hypothesis is
that baby boomers will flood the market with accumulated assets during their retirement
(Poterba, 2001). However, Abel (2001) shows that meltdown will still happen even if
baby boomers continue to hold their assets during retirement. In short, baby boomers’
bequest motives will not attenuate the potential meltdown. Intuitively, although baby
boomers’ bequest motives will tend to reduce the asset supply during their retirement
ages, the younger generation who rationally expect the bequest will nevertheless tend to
reduce savings and hence make the asset demand smaller as well. In Abel’s model, the
reductions in asset supply and demand exactly offset each other so that baby boomers’

bequest motives do not help preventing the meltdown.
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Another factor is that foreign demands on domestic assets may help prevent the
potential meltdown. However, facing similar ageing problems, major developed countries
(e.g. Japan and West Europe) are not likely to provide such demands. In need of capital
for their own growth, developing countries (e.g. China) may or may not be able to
provide the demands. Even if they may, the resulting current account deficits could be an
unpleasant side effect. Moreover, international capital immobility (Feldstein and Horioka,
1980) and investors’ “home bias” towards holding domestic equities (Brennan and Cao,
1997) cloud the hope for relying on foreign savings to prevent the potential meltdown.

Third, the attempts of rational, forward-looking baby boomers to avoid the potential
meltdown may be a factor preventing the meltdown from happening in the first place. As
specifically asked by Abel (2003, p.552), “if these investors are forward-looking in the
first place, would they so eagerly buy stocks that are destined to fall in price eventually?”
However, by using a model with capital being the only store of value, Abel (2003) gives
those unfortunate investors no other choices. Brooks (2000), on the other hand, does give
baby boomers in his model a chance to hold riskless bonds that essentially represent their
lendings to younger generations. Yet he finds that the option does not help baby boomers
to avoid being hurt by a low rate of return during their retirement ages. This should not be
surprised. After all, as baby-boom-induced asset market fluctuations are fundamentally
driven by savings and dissavings, forward-looking baby boomers’ attempts to avoid
potential asset price meltdowns (by holding short-term or riskless assets) will tend to

depress the general interest rate level for the entire asset markets.
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In summary, according to the existing theoretical research in the literature on the
meltdown hypothesis, baby boomers large savings will tend to drive up asset prices,
which will eventually meltdown during their retirements; and baby boomers seem to have
no escape from the meltdown.

As mentioned above, factors that cause the initial asset market boom will tend to
affect the economic conditions when the meltdown is supposed to happen. Specifically,
baby boomers’ large savings will tend to not only drive up asset prices but also affect
capital accumulations that will have an impact on the macroeconomic condition in baby
boomers’ retirement ages. Although the results from existing theoretical examinations
based on general-equilibrium models (e.g. Abel, 2003) seem to indicate that this
complication does not affect the validity of the meltdown hypothesis, we wonder why it
is 50.>? In an attempt to take a deeper look at the impacts of baby boom on asset market
performances, we find out that the meltdown is actually state-contingent and may not

necessarily happen.

4.3 Baby boom impacts on asset market performances

During their prime saving ages, baby boomers’ large amount of savings will put upward
pressures on asset prices. Yet the magnitude of resulting asset price appreciation depends
on investment elasticity (i.e. the responsiveness of investments to asset prices)—the

higher the elasticity is, the more the pressures can be absorbed by increases in capital

%2 When general-equilibrium models are used to examine the meltdown hypothesis, the purposes are mostly
result-oriented, with focus on the impacts of baby boom on asset markets in general and whether the
meltdown will happen in particular, However, the general-equilibrium mechanisms that lead to the impacts
are generally kept in the black box.
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stock; hence the less the price appreciation will be. Notwithstanding, as long as
investments are not perfectly elastic, asset price appreciation will happen.

It is tempting to apply a similar argument to hypothesize the potential meltdown:
With insufficient asset demand due to a small number of workers, baby boomers’ large
amount of dissavings in their retirements, representing massive asset supply, will cause
asset market meltdowns.

While such an argument is generally accepted by the existing literature, it has actually
missed a crucial yet underappreciated point. That is, while asset supply tends to be high
during baby boomers’ retirement eras, so will be asset demand. This is because the large
capital stock built up by baby boomers’ savings will have positive influence on incomes
and (hence) savings during baby boomers’ retirement eras.

Therefore, a conjecture is that, while baby boomers’ large savings tend to drive asset
market booms, asset market meltdowns may not necessarily follow. We examine this

conjecture in the following.

4.3.1 The Model

We use a two-period OLG model similar to the one used by Abel (2003). One major
difference is that, while Abel (2003) models convex investment adjustment costs as an
“investment impediment” responsible for low investment elasticity, the impediment

modeled here is risk-averse investment behaviors.
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4.3.1.1 Consumer
At the beginning of period ¢, N,, numbers of identical young consumers are born, each
of whom will supply inelastically one unit of labor during the period and receives wage

income (w, ) at the end of which. After paying tax (7, ), an individual young consumer
consumes ¢, , and saves in capital (k,,) and/or government bond (d, ). She carries over

her assets into and retires during the next period #+1; and at the end of which she finishes

her life cycle by using the gross returns to her savings to finance her old-age consumption
(€ e1)-

At the end of period ¢, a period-t young consumer faces the following optimizing
problem:

Max E,[log(c,, )+ (1+6) ™ log(c, .1,

subject to:

e, tqk, +d, =w -1 2.1)
and

ot =k, (G + R ) +d, (1+1,), (22)

where variables R,, 7,, and g, are, respectively, the period-# (per unit) capital income (in

terms of consumption), the period-¢ (bond) interest rate, and the capital price (in terms of
consumption goods) at the end of period #; and parameter 8 represents time preference.
The (government) bond is a one-period coupon bond denominated in consumption

goods. Capital is free from default risks and hence a perfect substitute of bond. Thus, the
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equilibrium (expected) return to one unit of capital should be equal to the return to
equivalent bond investment. With capital prices at ¢;, one unit of capital is equivalent (in

return) to ¢, units of bond; thus,

Rt+1 + tht+1 4 =had:s (23)
according to which the budget constraints (2.1) and (2.2) can be combined into
1

Cys +co,t+1(1+7}+1)_ =W, _7; .

Therefore, first order conditions give the individual young consumption function
¢, =(1+0)2+6) " (w, ~T,),
which, with N, , number of identical young consumers, gives the (aggregate) young

consumption function:
.= +)(2+6)"(w, -T)N,,. (2.4)

As period-f old consumers finance their consumption via the gross returns to their assets,

the (aggregate) period-¢ old consumption function is given by

C

ot

=K, (¢, +R)+D,, ,(1+7) (2.5)

where K, , =N,  k,, and D =N _.d

yt=1"y, yt=1%y -1

4.3.1.2 Firms
In every period, identical, profit-maximizing, and perfectly competitive firms hire capital
and labor to produce perishable consumption goods with the standard Cobb-Douglas

technology:
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Y, =F(K,, L)=AK L™, (2.6)
where Y, Ki, L, and A denote, respectively, output, capital stock, labor, and technical

coefficient.

4.3.1.3 Entrepreneurs

In every period, identical entrepreneurs engage in investing activities that transforms
consumption goods into new capital.”> Note that capital is irreversible; and its value
depends on capital income and capital price (both in terms of consumption).

An individual entrepreneur j chooses the amount of investment (/) to maximize her

expected utility:>*

Max EU(TT))

where TI, =q,I, —c(I,) represents investment profits—c(/) is the investment cost

(function) in terms of consumption.
Entreprenecurs will hold investment profits (if any) earned at the end of period ¢ in
form of capital and sell them at the end of period 7+ for consumption.”® Thus, period-¢

entrepreneurs’ consumption is given by

* The separation of investment activities from production activities here is similar to the “two sector”
modeling framework adopted by Abel (2003). As opposed to firms being the producers of consumption
goods, entrepreneurs here represent activities devoted to capital formation. We do not explicitly model who
these entrepreneurs are, but simply assume they always exist. Indeed, we can let some of the young
consumers be workers and the rest be entrepreneurs. Yet the results will not be different.

** The utility rather than profit maximization is for the purpose of modeling risk-averse investment
behaviors; otherwise, utility and profit maximizations are equivalent

% Risk-neutral entrepreneurs will earn profits (as risk premiums) for their investment activities. The
assumption (for analytical convenience) that they save all the profits till the next period is innocuous for the
analysis of the impacts of demographic factors on savings. Even if entrepreneurs consume all of their
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C.=(g+R)I,_/q,,). (2.7)
Investments are risky with a stochastic cost function:

c(I)=1]1+2]), 2.8)
where z, ~ N(0, o*) is a normally distributed random variable. Entrepreneurs are risk-
averse with utility function:

U =-e*", (2.9)
where parameter ¢ measures (constant) absolute risk aversion.

According to equations (2.8) and (2.9), entrepreneur j’s maximizing problem

becomes
Max EU(IT) == [e f(11})dI1} = —¢ ottt
1
the solution to which gives the individual investment function: g, =1+ oI/ Then, the

aggregate investment function (with » identical entrepreneurs) would be

2
g =1+21, (2.10)
n

where 1, =nl; represents the aggregate investment.’ 6

Equation (2.10) implies that under risky investments (o > 0) and risk-averse

entreprencurs (@ > 0), the aggregate investment is not perfectly elastic; and its elasticity

profits, the difference will be a lower saving rate for the economy, which will not affect the meltdown
hypothesis whose validity does not depend on the underlying saving propensity of the economy.

56 Although the present modeling of investment behaviors is based on risk aversion, equation (2.10) is
similar to Abel and Eberly’s (1997) investment function (equation 15 in their paper) based on quadratic
adjustment costs.
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is negatively correlated with the riskiness of investments and the risk aversion of
entrepreneurs.
Given a large number of entrepreneurs (# >>0) and according to the law of large

numbers, the aggregate investment cost function is
c,)=Y cU)=I/(n+Y,z]y=nl] =1, (2.11)
j J=l

which implies constant marginal cost of investment in aggregate. Note that,
notwithstanding the constant marginal investment cost in aggregate, aggregate investment
is not perfectly elastic because of increasing (marginal) risk premia demanded by risk-

averse entrepreneurs.

4.3.1.4 Government
Government uses tax revenues and bond issuance to finance its expenditures including
(bond) interest payments and government consumption (assumed to be zero for
simplicity). Thus,

T N,,+D,=rD,, (2.12)
with the left and right hand sides representing government’s revenues and expenditures

respectively.
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4.3.1.5 Identities

The period-# capital stock (K, ) is equal to period-f old consumers’ capital holding plus
entrepreneurs’ investment profits earned in period 71 and held in form of capital in
period ¢. Thus,

K, :Ky,t—l +1I1,.,/q,, (2.13)
The period-¢ bond stock ( D, ) is solely held by period-¢ old consumers. Thus,

D =D

t y,t-1

(2.14)

4.3.1.6 Equilibrium
There are five markets: (consumption) goods, labor, rental capital, capital, and bond.
Take consumption as the numeraire.

The goods market is in equilibrium when consumption output is completely absorbed
by the consumption of young consumers, old consumers, entrepreneurs, plus the costs for
investments; i.e., ¥,=C, , +C,  +C,, +c(l,), which, according to equations (2.4), (2.5),
(2.6), (2.7), (2.11), (2.13) and (2.14), can be transformed into

F(K,, L)=1+60)2+6)"(w,-T)N,,+K, (¢, +R)+D,(1+r)+1,, (2.15)
where the left-hand side represents the total supply of consumption goods by firms; the
first term on the right-hand side represents the demand for consumption by the young
consumer; the sum of the second and third terms represents the demand by the old

consumer, and the last term represents the demand for consumption goods by

entrepreneurs for investments.
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As each of young consumers (as the only source of labor) inelastically supplies one
unit of labor, the labor supply function is given by

L=N,,. (2.16)
The demand for labor comes from firms, who (under perfect competition) will pay factors
by their marginal products. Thus, according to equation (2.6), the labor demand function
is given by

w=F/(X,,L), (2.17)
which, with inelastic labor supply, determines the labor market-clearing wage rate.

Similarly, as the supply of rental-capital is inelastic and equal to the existing capital

stock, the market-clearing rental rate is determined by the rental-capital demand function

R =F(K,L). (2.18)
Since the existing capital stock is owned by the old consumer who will definitely sell off
her asset holdings, the supply-side equilibrium condition for the capital market is
determined by the aggregate investment function [equation (2.10)], which can be

notationally summarized into
g, =l+nl, (2.19)
where coefficient 7 = po*/n is negatively correlated with the g-elasticity of investments

(“investment elasticity” in short).

Equation (2.3), which is essentially a capital demand function, can be rearranged into

_R.+EG.,~4 (2.20)
g,

t+]

where, according to equations (2.16) and (2.18),
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R, =F(K.,N,.). (2.21)

Note that the left-hand side of equation (2.20) is the rate of return to capital, which is

equal to the sum of eamning (R,,;) and capital gain (E,q,,, —q,) divided by the capital

price g, .

Suppose government keeps its debt level constant at D via balancing its budget in
every period (i.e. D, =0), then the supply-side bond market equilibrium condition is
given by

D =D, (2.22)
and, according to equation (2.12)

TN, =rD, (2.23)

ot
According to Walras’ Law, the demand-side bond market equilibrium is implied by
equilibria in the other markets.

Finally, assume no capital depreciation for simplicity; then capital accumulation is
governed by

K. =K +] (2.24)

4.3.1.7 Summary

At the end of period ¢, the equilibrium of the economy is characterized by the
simultaneous system composed of equations (2.15)-(2.24), in which variables N, and
N, are exogenous demographic features; variables K, and 7, are initial conditions

exogenously determined by history; variables L, wy, T, qi, Ry, Dy, Iy, 7141, Rev1, and Ky are

105



endogenously determined; and variable Eiq,+; depends on agents’ expectations that are

assumed to be rational here.

4.3.2 Dynamics of capital stock and capital price
According to the simultaneous system (2.15)-(2.24), the dynamics of capital

accumulation can be characterized by

. SE—K, -AD
K =K, -K =—"—""— 1+‘ = (2.25)
nK,

where Sf = (2+9)'1(l—a)/1Kt“N;j,“ measures the gross saving of the ecomomy;57 and
A =2+6)"(2+r, +86) is a summarizing notation.

For analytical convenience, let D =0.® Then, according to equation (2.25), the
steady state (I'{, =0) capital stock with constant population (N, = N) can be
determined by the following equation:

S -K' =0, (2.26)
where S2"=(2+6)"'(1-a)AK*N'™ represents the steady-state saving of the young

consumer, which needs to be equal to the steady-state capital stock K that represents the
old consumer’s saving in the steady state with the capital price equal to unity. Equation

(2.25) implies that capital grows according to

0K, /0K, =[(aSE /K, 1)1 +7K,) - 1(SF - K )1 +7K,)*. (2.27)

% It is not difficult to verify that S% =w, —C it

*¥ The inclusion of government bond in the model is to facilitate analysis in the next section.
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According to equations (2.26) and (2.27),

oK, /0K, . <0. (2.28)

Thus, we have the following proposition.

Proposition 2.1 The steady state K* is unique and stable.

Corollary 2.1 VK, <K', K,>0.

Proof: According to equation (2.26), K is unique. According to inequality (2.28), K" is

stable. With a unique and stable K", Corollary 2.1 is self-evident.

Put plainly, given initial Ky less than the steady-state K'—which is what we consider
here—capital stock will be on a monotonic upward trend until steady state.

The dynamics of K convergence can be characterized by the following proposition.

Proposition 2.2 3K € (0, K']: 6K, /3K, -k =0-

Corollary 2.2 VK, (0, K): &K, /0K, > 0.

Corollary 2.3 VK, e (K, K oK,/0K, <0.

Proof: According to equation (2.27), it is not difficult to verify that 0K,/0K, is a

monotonically decreasing function of K, and }nno oK, /0K, — o . Thus, with inequality

(2.28), K must exist; and Corollaries 2.2 and 2.3 must hold.
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According to Propositions 2.1 and 2.2., the growth path of K, can be graphically
depicted by Figure 1, with the K, <K portion being convex and the K, >K portion
concave. Note that, although Figure 1 is not a standard textbook diagram, the capital
stock dynamic depicted in it is a standard result of overlapping generation models.”

Accordingly, the dynamic of capital price can be characterized by the following

proposition.

Figure 1

% See Figure 2.11 in Romer (1996, p.77) for an example.
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Proposition 2.3 For K, < (0, K), q: will be positively correlated with K, and hence on an

upward trend; whereas, for K, € (K,K"1, q. will be negatively correlated with K, and

hence on a downward trend.

Proof: According to equation (2.19), dg,/dK, >0—note that K, = I, —which, together

with Corollaries 2.2 and 2.3, implies that aq,/aKth’E(o’E) >0 and d¢,/0K |, _ & <0

0.

Accordingly, as K, ke, k% > 0, we have ¢, >0 and ¢,

K, e(0,K) K,e(K, k") <
Intuitively, the sign of ¢g-K correlation depends on the balance between two opposite
influences of K on g. On the one hand, K per se represents capital supply and hence has a
negative influence over g directly. On the other hand, K also has a positive influence over
g indirectly through savings that represent asset demand—mnote that a large K can help
generating large wage incomes. As the balance of the two effects cannot be determined a
priori, the sign of the ¢g-K correlation is state contingent. With diminishing marginal
product of capital, the positive (indirect) effect tends to prevail when K is small, and be
dominated when K is large.

As will be shown later, when g is positively correlated with K and on an upward

trend, the meltdown may not necessarily happen.
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4.3.3 A severe baby boom
From a theoretical point of view, we will consider two cases of baby boom: one is severe
and the other mild. For the first case, suppose a severe baby boom occurs in period ¢ = 0,

which can be described by

b t=0
N =<_" ,
! {N, r#0

where N°> N measures the magnitude of the baby boom. This assumption implies a

situation with a constant number of newborns over time except a spike in period zero
caused by a baby boom. Thus, while period zero represents the baby boomers’ saving
ages, period one represents their retirement ages.

This modeling is similar to the baby-boom-baby-bust cycle used by Brook (2000) in
simulating the baby boom impact on asset returns.®’ It is a severe baby boom in the sense
that the “baby bust” in period one makes the period-zero baby boomers face a high
(relative to mean) dependency ratio during their retirements in period one. Although such
a modeling (for analytical convenience) exaggerates the U.S. baby bust experience,” it is
innocuous for our purpose since it makes the meltdown more likely to happen.

We now proceed to examine how the baby boom specified above will affect the

capital price ¢ in period zero (as baby boomers’ saving period) and in period one (as their

% The baby-boom-baby-bust cycle in Brook (2000) is two periods of 2% population growth followed by
two periods of 2% population reduction.

' 1n 1945, the year before the baby boom started, 2.86 million babies were born. The figure is 4.30 million
in 1957 when the baby boom was peaked, and 3.14 million in 1973 as the trough of the following baby bust
(Mankiw and Weil, 1989).
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retirement period). We start from examining the effect of the baby boom on capital

accumulation.

4.3.3.1 Baby boom effect on capital accumulation

As it is not difficult to verify that 0Sf/0N,, >0, equation (2.25) implies that a
permanent population growth (from N to N°) in period ¢ = 0 will shift up the capital
growth path from K,N to K,N° in Figure 2. Yet, as the high necwborn level N° is

temporary and will drop back to N in time ¢ = 1, the baby-boom effect on capital

accumulation will be characterized by the path K,N°N in Figure 2.

Ko

Figure 2
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Specifically, we have the following proposition regarding the effect of the period-zero

baby boom on XK.

Proposition 2.4 4 period-zero baby boom has a positive effect on capital stock in period

one; ie, dK, /dN® >0 |

Proof: According to equation (2.25), dK, /dN® = (1+ 1K) (dS& /dN®) > 0 .

When ¢ and K are positively correlated—recall Proposition 2.3 for its possibility, that
dK, /dN® >0 will imply dg, /dN® >0 (i.e., a positive impact of period-zero baby boom

on period-one capital price). This is the key for the meltdown not to happen. We will

come back to this point later. First let us examine the baby-boom impact on g.

4.3.3.2 Baby boom impact on period-zero capital price
According to the simultaneous system (2.15)-(2.24), the capital price at the end of period
tis given by

g, = 1+ 1K) {1+ 741 - 2)2+6) KEN'?). (2.29)
Thus, the period-zero capital price will be

g, =(1+nK)™ (1 +nA(l-a)(2+6)™" Kngl—a ), (2.30)
which implies

dq,/dN® =(1+nK,)™ (77/1(1 —a)*2+6)' KN ) (2.31)

Given 7> 0, equation (2.31) implies
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dg,/dN® >0 (2.32)
and
d(dg,/dN®)/on >0,

which give the following propositions.

Proposition 2.5 If investments are not perfectly elastic (i.e. 1>0), a period-zero baby
boom will have a positive impact on q.
Corollary 2.4 Ceteris paribus, the lower the investment elasticity (i.e., the higher the 7))

is, the larger the baby-boom impact on qg will be.

Since investments in reality can hardly be perfectly elastic, Proposition 2.5 supports the
first part of the meltdown hypothesis. That is, a baby boom tends to drive capital market
boom during baby boomers’ saving ages. Nevertheless, Corollary 2.4 suggests that the

magnitude of the boom negatively depends on investment elasticity.

4.3.3.3 Baby boom impact on period-one capital price
We proceed to examine our main question: whether a period-zero baby boom will cause a
capital market meltdown in period one. We first examine the impact of the baby boom on
qi.

According to equation (2.29),

dg,/dK,=nl'(K,), (2.33)
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where T(K,,N)={Aa(l-a)2+60)" KN ~1-pA(l-)*(2 + 6) " KN (1 +7K,)2.
Equation (2.33), together with dK,/dN® =dI,/dN® =n'dq, /dN® , implies that
dg,/dN® =T (K,)dq,/dN". (2.34)
With « <1, it is not difficult to verify that, o'/ 0K, <0 ,Il(in%)l“(Kl) =o,and T(K")<0.
>0; K, €(0,K)

Thus, 3K € (0, K']: T(K,{=0; K, =K
<0;K,e(K, K"

Therefore, according to equations (2.32) and (2.34),

>0; K, (0, K)

dg,/dN"*{=0; K, =K ,
<0;K, e(X, K]

which implies the following propositions.

Proposition 2.6 The effect of a period-zero baby boom on period-one capital price is

State contingent.

Corollary 2.5 In the case of K, > K, a period-zero baby boom will have a negative
impact on q.

Corollary 2.6 In the case of K, < K,a period-zero baby boom will have a positive

impact on q,.
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The result in Corollary 2.6 may seem counterintuitive: As there are not enough workers
(savers) to demand baby boomers’ large asset supply in period one, the baby boom
should have a negative impact on g;. However, a crucial yet underappreciated point is
that baby boomer’s large savings can create its own demand. This is because the large K|
built up by baby boomers’ large savings will have a positive impact on period-one
income (and hence saving) that represents a demand-side force on ¢q;. When the marginal
product of capital (MPK) is sufficiently large,% this demand-side force can be strong

enough to prevail over the downward pressure (on ¢;) by the large K; together with the

small N (= N). We confirm this conjecture in the following.
According to Proposition 2.4, dK, /dN® >0 . Thus, dg,/dN’ >0 if dq,/dK,>0.

Then, the condition for dg,/dN® > 0 is that for dg,/dK, > 0.

Abstracted from government bond and tax, equation (2.15) will give the following
goods market equilibrium condition:
F(K,, N)=(1+0)2+6)"'wN+K, (g, +R)+1,, (2.15"
in which output, wage, capital income, and investment are given respectively by
F(K,,N)=AK*N"",
w,=(~a)lK*N™*,
R =alK 'N'",
L=1"(q,-D.

Substituting them into equation (2.15"), we have

52 This is why the positive baby-boom impact on g; tends to happen when X is small.
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AK'N'“=1+0)2+60) "' 1-a)AK'N"* +q K, +alK*N'"* +17'(¢q,-1),
which can be simplified into

SAK*N"™*=qK, +17'q,-n"" (2.35)
where s = (2+ )7 (1 - ) represents the saving rate of the economy. The left-hand side of

the equation represents the gross saving (by young consumers), which will be used to

cover the dissavings (by old consumers) represented by ¢, K, plus the new investment
(L,=n"q,-n").
By totally differentiating equation (2.35) we can obtain
s(MPK )dK,=K,dq, +q,dK, +17'dq, , (2.36)
where MPK, = aAK*'N'"* is the marginal product of capital. Equation (2.36) can be
rearranged into
dq,/dK, = (sMPK,-q)K,+n77™)7"; (2.37)
according to which the condition for dg,/dK,>0 is sMPK, >gq,. Specifically,
dq,/dK, >0 when sMPK, >gq,.
Therefore, dg,/dN® >0 when sMPK, > q,, where s =(2+6)™'(1-a) represents the
saving rate of the economy; and MPK, = aAK®"'N'™® represents the marginal production

of capital.
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Now let us intuitively explain the implication of sMPK, >gq,, and why it is the

condition for dg,/dN’®>0 (i.., the positive baby boom effect on 71).8 Since s and
MPK, are respectively the saving rate and the marginal product of capital in period one,
sMPK, represents the “marginal saving” of capital in period one, i.e., the amount of
saving generated by one extra unit of capital. Since g, is the value of one unit of capital,
then sMPK, > q, implies that one extra ﬁnit of capital (as asset supply) can generate
savings (as asset demand) that exceed the value of one unit of extra capital. In other
words, when sMPK, > g, , one extra unit of capital will cause excess demand for capital.
Since the excess demand will put pressures on prices, then extra capital will tend to raise
capital price when sMPK, >gq,. This explains the rationale of sMPK, > g, being the
condition for dg,/dK, > 0. In other words, when sMPK, > g,, factors that increase K|

will have positive impacts on g, . As the baby boom is one of such factors, it will have a

positive impact on the period-one capital price (i.e. dg,/dN® > 0).

4.3.3.4 Baby boom impact on the change of capital price in period one
Even when a period-zero baby boom has a positive impact on ¢;, asset market meltdown

can still happen when the impact is less than the positive baby-boom impact on gy; i.e., if

8 Although the condition SMPK, > ¢, corresponds to a situation where the price of capital is lower than

the capital earning, it can be consistent with the equilibrium in the capital market. This is because the
young consumer’s demand for capital is constrained by her budgets. After using all of her savings to buy
capital, the young consumer may still think that the capital (with price lower than earning) is very cheap;
yet with no more incomes she cannot generate further demand for capital; hence the capital market will be
in equilibrium. We will provide more discussion on the empirical relevancy of the condition later.
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d(Agq, ,)/dN® <0, where Ag,, = ¢, —g,. Yet we will show that d(Ag,_,)/dN® > 0 is still
1-0 1-0 1 0 1-0

possible; i.e., a period-zero baby boom can have a positive impact on the capital price
movement in period one. Put plainly, the period-zero capital price boom may not

necessarily meltdown but could keep rising in period one.

According equation (2.34), dAq,,/dN’ = -1)dq,/dN*. As oI'/oK, <0,

[1<irr%)F(K1)=oo and I'(K") <0, 3K €(0,K’]: F(I%)=1. Thus,

>0; K, €(0, K)
dAg,,/dN*{=0; K, =K ,
<0; K, e(K,K"]

which implies that the following proposition.

Propeosition 2.7 The impact of a period-zero baby boom on the change of capital price in

period one is state contingent.

Corollary 2.7 In the case of K, > K, a period-zero baby boom will have a negative

impact on the change of capital price in period one.

Corollary 2.8 In the case of K, <K, a period-zero baby boom will have a positive

impact on the change of capital price in period one.
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Proposition 2.7 implies that the widely-accepted meltdown hypothesis is flawed—baby-
boom-driven asset market booms may not necessarily collapse but could rather keep
booming during baby boomers retirement ages.

Intuitively, the higher the baby-boom-driven gy is, the higher the K; will be. When K
and ¢ are positive correlated, a higher K; will imply a higher g;. As the magnitude of the
impact of K on ¢ can be very large—it is not difficult to verify from equation (2.33) that

Il{irr%) dg, | dK, = o—the positive baby-boom impact on g; can outweigh its impact on g

so that the meltdown will not happen.

Graphically, in Figure 3, the upward and downward trends of the hump-shaped ¢ path
correspond respectively to the portions of K, < K and K, > K in Figure 1. In a situation

where the g-path is downward-sloping, suppose the capital price will change from point
a in period zero to point b in period one in a non-baby-boom scenario in which the
period-zero baby boom shock does not occur. Then, suppose the period-zero baby boom
does occur, it will drive the period-zero capital price from point a to point ¢. Similar to
the capital price dynamics in Abel’s (2003) model, after the period-zero baby boom
shock, the capital price in period one will be mean-reverting. As the baby boom will
increase the period-one capital stock relative to its “non-baby-boom” level, the period-
one capital price will drop to point d, which is lower than it would have been (at point b)

had the period-zero baby boom not happened.®* Although the capital price would have

%The downward sloping g-path implies a negative correlation between the capital price and capital stock
(ie. dg, /dK, <0 ). According to Proposition 4, the period-zero baby boom will have a positive impact
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been on a downward trend (from a to b) even without the baby boom, the capital price
depreciation (from ¢ to d) under the baby-boom shock is clearly of a greater magnitude.

In this sense, the baby boom will cause a capital market meltdown in period one.
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Figure 3

However, the situation where the g-path is upward-sloping is less straightforward. As
before, a period-zero baby boom will drive up gg; and g, will be mean reverting. Yet, as g

is on an upward trend, its mean reversion can have different implications.

Consider first the situation where K <K, <K . According to Corollary 2.5, when

K, > K, a period-zero baby boom will have a negative impact on period-one capital

price. This implies that, while the period-zero baby boom will drive up the capital price

on the period-one capital stock (i.e. dK, /dN ’>0 ). Thus, the period-zero baby boom will negativel
p 1 y 8 y

affect the period-one capital price (i.e. dq1 /dN lb < 0 ) when the g-path is downward sloping.
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from the non-baby-boom level at point e to point g, the subsequent mean-reversion of the
capital price will be from point g to point h. Therefore, even though the capital price is on
an upward trend in this case, the impact of baby boom on asset price dynamics is similar

to the case where the capital price is on a downward trend.
Now let us consider the case where K < K, < K . According to Corollary 2.6, since

K, < K, the period-zero baby boom will have a positive impact on the period-one capital

price. Therefore, the period-one capital price under the baby boom shock will be at point

k, which is higher than the non-baby-boom capital price level at point i. However,

according to Corollary 2.7, since X, >K, the period-zero baby boom will have a

negative impact on the change of capital price in period one, therefore, the capital price
appreciation from j to k under the baby boom shock will be smaller than the appreciation
(from 4 to i) if the baby boom does not happen. Although the capital price dynamics
under the baby boom shock may still be on an upward trend,” in the sense that the
appreciation is less than it would have been had the baby boom not happened, we can still

deem it as a case of asset market “meltdown” caused by the baby boom.
Finally, let us consider the case where X, <K. According to Corollary 2.8, when

K < K,a period-zero baby boom will have a positive impact on the change of capital

price in period one. Thus, under a period-zero baby boom shock, not only the capital

price in price one will appreciate (from point n to o), but also the magnitude of the

5 It is also possible that point is higher than point  so that the baby boom leads to asset price depreciation
in period one; whereas the capital price would have been appreciation (from % to i) had the baby boom not
happened.
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appreciation will be larger than it would have been (from point / to m) without the baby
boom shock. Therefore, in this case, a baby-boom-driven capital price boom in period
zero (that represents baby boomers’ saving ages) will keep booming in period one (that

represents their dissaving ages).

4.3.3.5 Baby boom effect on period-one rate of return to capital

Even when a period-zero baby boom has a positive impact on capital price variation in
period one (i.e. dAg,,/dN®>0), it could still have a negative impact on the rate of

return to capital in period one, because of its negative impact on capital income through
capital-labor ratio. Indeed, we will show that the severe baby boom will definitely have a

negative impact on period-one rate of return to capital:

RR, _Ritg g . (2.38)
9o

According to equations (2.21) and (2.29), we have

g+ R =1+ 7K (14720 + 2+ 00)(2+ )" KIN™ + aAK{"N"),
which implies

d(g, +R)/dK, = [(05—1)(-3)—77](1+77K1)'2 <0, (2.39)
where

0 =nia(3+20)2+0)' KN +adK N +n* A+ a +0a)2 +0) ' KN > 0.
According to Proposition (2.4), inequality (2.39) implies

d(g, +R)/dN* <0, (2.40)
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which, together with inequality (2.32), implies
dRR /dN® <0. (2.41)

Inequality (2.41) implies the following proposition.

Proposition 2.8 4 severe period-zero baby boom will definitely reduce the rate of return

to capital in period one.

This result shows that, even when a severe period-zero baby boom has a positive impact
on period-one capital price variation, the impact will be dominated by its negative impact
on the unit capital income in period one—after all, the period-one baby bust will tend to
greatly increase period-one capital-labor ratio. If a period-zero baby boom is not followed
by a baby bust in period one, then it could have a positive impact on the rate of return to

capital in period one. We examine such a “mild” baby boom in the following.

4.3.4 A mild baby boom

The above severe baby boom, which implies a situation with a high (relative to mean)
birthrate followed by a low one, is a theoretical construction that allows us to consider a
meltdown-prone situation. Here we consider a case of “mild” baby boom that is more
realistic.

Suppose a mild baby boom occurs in period # = 0, which can be described as

. N, <0
PTANE 120
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where N°> N measures the magnitude of the baby boom. Under this assumption, the

number of newborns is constant at N before a baby boom in period zero permanently
increases it to N’ from period zero onward. Thus, this assumption is equivalent to a
temporary increase in the birth rate in period zero, which is essentially the same as
Abel’s (2003) modeling of baby boom as a high realization of a random birth rate
shock.’® From another angle, while the severe baby boom in the above is a temporary
increase in the number of newborns in period zero, the mild one here is a permanent
increase from period zero onward.

As there are more young workers in period one for the mild baby boom than the

severe one, the positive effect of baby boom on capital accumulation will be greater for

the former, as depicted by the path K,N° (representing the mild case) as compared to the

path K,N°N (representing the severe case) in Figure 2. Thus, Proposition 2.4 also holds

for the case of the mild baby boom. That is, the mild baby boom in period zero will have
a positive effect on the capital stock in period one.
Since the demographic feature in period zero (and before) is identical for the two

types of baby boom, according to equation (2.30), the impact on ¢, of the mild baby

boom is identical to that of the severe one. Thus, Proposition 2.5 and Corollary 2.4 also

% In Abel’s (2003, pp. 557-558) model, the number of young consumers follows a geometric random walk

InN, =InN,_, +&,, which can also be written as N, =N,_e”". Abel models baby boom as a high
realization of the birth rate &, . Thus, suppose N_; = N , then a baby boom (&, > 0) in period zero will
leadto Ny, = Ne® = N°.
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apply to the mild baby boom. That is, the mild baby boom tends to cause a capital price
boom in period zero.
Yet, since the number of newborns is different for the two types of baby boom, their

impacts on ¢, will be different. While equation (2.34) describes the effect of the severe
baby boom on ¢, equation (2.34") in the following describes that of the mild baby boom:
dg,/dN® =T(K,, N*)dK,/dN" + ¥, (2.34"
where  [(K,N*) = la(l-a)2+0)" KF' (N*) - 1-nA(l-a)*(2+6) K& (N*) J1+7K,)
and ¥ = (1+7K,)" (1-a)nA(l- )2+ ) KF(N*) ™.
With a <1, it is not difficult to verify that ¥ > 0. Thus, dg,/dN® will be more likely
to be positive in equation (2.34") than in (2.34). Therefore, Proposition 2.6 and Corollary

2.5 and 2.6 will also apply to the mild baby boom. One difference is that the critical K
will be greater in the mild case than the severe one, which implies that it is more likely
for the mild baby boom to have a positive effect on ¢, than the severe one. This should
not be surprising, because the retired baby boomers in the mild case will have more
young workers to demand on their capital than their counterparts in the severe baby
boom.

Since, as compared to the severe case, the mild baby boom will have the same effect

on ¢, and is more likely to have a positive effect on ¢, it will tend to be more likely to

have a positive impact on ¢, —¢q,. Therefore, Proposition 2.7 and Corollary 2.7 and 2.8
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will also apply to the mild baby boom; and the critical Ié will be greater, which implies
that the meltdown is less likely to happen for the mild baby boom than the severe one.
Proposition 2.8 shows that, although the severe baby boom could increase ¢, it will
definitely reduce the gross return R, + g, for baby boomers’ savings, because the negative
impact on R, (via the capital-labor ratio) of the severe baby boom is dominant over its
potential positive effect on g,. Yet, with its potential positive impact on g, being greater
as compared to the severe case, and its negative impact on R, being smaller, the

dominance may not apply to the mild baby boom. Thus, we conjecture that the mild baby
boom could have a positive effect on RR, (i.e. the rate of return to baby boomers’
savings defined in equation 2.38).

Since it is difficult to mathematically determine the general sign of dRR,/dN°®, we
will prove our conjecture with a positive baby-boom effect on RR, in a special case with
perfect investment elasticity. With perfectly elastic investments (i.e. 7=0), equation
(2.19) implies that the capital price is constant at unity. Thus, according to equation
(2.38), dRR,/dN® = dR,/dN’. According to equation (2.21), R, =alK "' (N®)'™*. With
perfect elastic investment, the capital stock in period one is equal to the saving of the
period-zero young baby boomer. Thus, according to equation (2.4) and (2.17),

K =w,~C,=Q2+0)"'(1-a)AKZ(N*)"*, which implies
-1 a ¥ arby(~a)a
R =aA{(2+0)" (1—a)AK ™ (W)=,

and
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dRR, /dN® = dR,/ dN® = (1- )2 A2+ 60 1-a)AKE T (Nt (2.42)

According to equation (2.42), dRR,/dN® >0, which implies that Proposition 2.8 does not
hold for the mild baby boom case; that is, the mild baby boom in period zero can have a
positive effect on the rate of return to capital in period one.

Intuitively, although the increase in the number of newborns in period zero leads to a
larger capital stock in period one, the capital-labor ratio in period one may not increase,
because the number of newborns (and hence the labor force) in period one is also higher.
Indeed, the capital labor ratio will tend to decrease because, since the marginal product of
labor is diminishing, so will be the extra capital generated by a marginal newborn in

period zero for her counterpart in period one to work with.

4.3.5 Discussion

In the above we have shown that a limitation of the meltdown hypothesis is its neglect of

the fact that baby boomers’ prime-time savings can positively affect the asset demand

(through positive impacts on incomes and savings) during their retirement ages. Since the

meltdown is state contingent, a natural question is how likely it is in the reality. Although

this is an empirical issue, the theoretical analysis in the above can provide some insights.
Our analysis has shown that a condition for period-zero baby boom to have a positive

effect on the period-one capital price is sMPK, > g, . Since MPK (as the marginal product

of capital) can be interpreted as the (unit) earning of capital, one might argue that it is

unlikely that sMPK, > g, holds in the real world, because real-world cases for asset
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earning—Iet alone a fraction (s<1) of it—to be greater than asset price are rare.

However, it should be noted that sMPK, > g, is a condition derived in a model where

consumers live only two periods. Thus, as MPK represents the earning of capital for one

model period that amounts to several real-world decades, the chance for sMPK, > g, to

hold is not obviously slim. From another angle, in a model with agents living more than
two periods, the supply of the existing capital in every period will be only a fraction of
the existing capital stock because only a fraction of asset owners will be retiring, thus the
condition for period-zero baby boom to have a positive effect on period-one capital price

will not be sMPK, > g, , but be sMPK, greater than a fraction of g.

Our analysis shows that, ceferis paribus, the closer the economy is to its steady state,
the more likely its baby boomers will face a potential meltdown. Thus, being one of the
most developed countries in the world, the U.S. baby boomers’ chance of being in a
favorable state may seem slim. However, the possibility for the U.S. economy to be in a
non-meltdown state should not be completely excluded because, notwithstanding being a
highly developed economy, the U.S. could still be far away from its steady state. For
example, a stable capital-output ratio that the U.S. has been experiencing may indicate
that the economy is close to its steady state; yet it could also be consistent with otherwise.

For example, according to the Cobb-Douglas production function in equation (2.6), the

capital-output ratio is defined as K, /Y, = A" (K, /L,)""® . If the technical coefficient A is
constant, a constant capital-output ratio (K, /Y,) will imply a constant capital-labor ratio

(K, /L,) and hence a steady state. However, a constant K, /Y, can also be consistent with
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a situation where the capital-labor ratio (KX, /L,) and technology (A) keep increasing

simultaneously, which is a scenario of the U.S. economy being chasing its ever-
increasing (driven by technology progress) steady state. Although the conventional view
in the literature is that the U.S. economy is close to its steady state, a recent study by
Jones (2002) finds that rising educational attainment and research intensity in recent
decades suggest that the U.S. economy may be far from its steady state.’’

Although the meltdown hypothesis may yet become a major concern of China’s baby
boomers who just start entering their prime-time saving ages, the development stage of
China may allow them to stand a better chance than their American counterparts to be
“meltdown-free”. Besides, they will fortunately have a chance to observe whether the
U.S. experience supports the meltdown hypothesis.

Our analysis shows that the meltdown will be less likely to happen when the capital
price is on an upward trend; or equivalently, when the capital price is positively
correlated with the capital stock. Indeed, the possibility of an upward capital price trend
(or a positive relationship between the capital price and capital stock) is the reason why
the meltdown is state-contingent in the model here, yet will definitely happen in Abel’s
(2003) model where the capital price is always on a downward trend; and the relationship

between the capital price and capital stock is always negative.%® Since the capital price in

57 One insight provided by Jone’s (2002) paper is that a “constant growth path” may not necessarily be the
(steady-state) “balance growth path”, but could be “driven by transition dynamics” (ibid, p. 221). For
example, a non-steady-state yet constant growth path in a Solow model can be caused by an exponentially
growing investment rate (ibid, p. 221); or in Jones’ model, it can be “because of growth in the human
capital investment rate and in research intensity” (ibid, p. 230).

58 As pointed out by Abel (2003, pp. 561-562) and concurred by the analysis here, the capital price will be
mean-reverting after the baby boom shock. Since in Abel’s model the “high value of K, reduces the price
of capital at any level of investment in period t+1” (ibid, p. 562)—which implies that the correlation
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both Abel’s model and the model here is a theoretical variable that does not exactly
correspond to specific asset prices in reality, it is difficult to judge which case is more
empirically relevant to the U.S. economy, a downward capital price trend or an upward
one. Yet, judging from the fact that the U.S. stock prices have been generally on upward
trends, the case for the U.S. being in a situation corresponding to an upward capital price
trend may not be less likely than the case of a downward trend.

Unless the U.S. baby boomers believe that the underlying trends of the U.S. asset
prices have been or will be downward sloping, they may not need to worry too much
about the meltdown hypothesis, because the meltdown is less likely to happen when asset
prices are reverting to upward trends. Perhaps they (as a whole) should not worry about it
at all, since in the following we will show that forward-looking baby boomers’ aggregate
attempt to escape from the potential meltdown tends to be futile, and may lead the

economy into a current “liquidity trap”.

4.4 Baby boom and liquidity trap

The above theoretical analysis does not rule out the possibility of baby-boom-induced
asset market meltdowns. Thus, a natural question is whether forward-looking baby
boomers can protect themselves against potential meltdowns. Using the above model we
examine this issue in the following. Note that the analysis below is based on the case of

the sever baby boom that is more meltdown-prone.

between the capital price and capital stock will always be negative; and the capital price will always be on a
downward trend—thus the meltdown will definitely happen as the capital price reverts to its downward
trend. Yet, the meltdown may not happen when the capital price is reverting to an upward trend. See
section 4.3.3.4 for more detailed discussion.
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We start from the following insight about the impact of expected future capital price

(Eg:+1) on current equilibrium.

Proposition 3.1 In the above model, the current equilibrium value of endogenous

variables except the bond interest rate (r;+1) is independent of expected future capital

price (Eq+1).

Recall that the period-¢ equilibrium of the economy is characterized by the simultaneous
system composed of equations (2.15)-(2.24). Since the variable r.; and Eq;y; only
appear in equation (2.20), the simultancous system without equation (2.20) will be
sufficient to determine all the endogenous variables other than 7. Therefore, in
equilibrium the impact of E,q,+; will be on 74, only.

One implication of Proposition 3.1 is that perfect foresight will not be able to help
baby boomers (as a whole) to escape from potential meltdowns. Expecting potential
capital market meltdowns (i.e., a low Eg;+;), baby boomers can shift from capital to the
one-period government bond (D). However, according to Proposition 3.1, E,q,+; will have
no impacts on g, or R.s; thus the impact of a low E.q,+; will be to reduce r;+; to a level
equal to the rate of return to capital. Therefore, despite free from price variations, bond
will not be a “safe haven” for baby boomers’ savings, since its interest rate is market
determined.

In general, baby boomers’ attempts to flee from capital to short-term and/or riskless

assets will not be able to shelter themselves against potential capital market meltdowns,
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but rather tend to drag the general interest rate down to such a level that all assets become
as “unattractive” as capital.

With a zero bound on its interest rate, bond will be a safe haven when potential
meltdowns are so severe that the rate of return to capital becomes negative. Nevertheless,
with a fixed bond supply,” the safe haven will be too small to shelter all of baby
boomers’ wealth. Therefore, a possible scenario will be the following: Baby boomers still
have to hold capital with negative returns; the bond interest rate is zero; and there is
excessive demand for bond. Mathematically, when the equilibrium rate of return to
capital is negative, equation (2.20) will not hold any more, with a zero left-hand side and
a negative right-hand side. This implies a situation of asset market disequilibrium, or
more specifically, excessive demand for bond.

In sum, even with perfect foresights, baby boomers may have to bear with potential
capital market (or asset market in general) meltdowns in their old ages as an ill-fated
consequence of the family plans of their parents and themselves as parents.

Nevertheless, a little reflection on reality indicates that baby boomers should at least
be able to guarantee non-negative returns to their savings, because they can always
choose to hold on their wage incomes, which tend to be paid in form of money-—shoe
workers in reality are seldom paid in shoes.

Based on this observation, we have the following conjecture. Should baby boomers
during their saving ages plan to hold on their monetary wages in order to protect

themselves against negative returns implied by potential capital market meltdowns during

% In general, the supply of government bond is driven by government’s fiscal policies and tends not to be
perfectly elastic to the interest rate. Therefore, I assume a fixed bond supply for simplicity.
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their dissaving ages, they may not be able to earn the wages in the first place. That firms
are willing to pay factors in money is because they expect to recover it via selling the
goods produced by the factors. Yet, baby boomers’ “hoarding” behaviors will make firms
unable to sell all the goods and hence incur negative profits. Expecting such a situation,
firms may not want to produce as much. Then, a “liquidity-trap” scenario could happen,
in which the return to capital as well as the general interest rate is on its zero bound; and
some baby boomers are unemployed. Based on the above model, we examine this
conjecture in the following.

We first modify the above model by assuming that instead of consumption goods,
firms pay factors with “money”, which is a default-free instrument that promises (by
firms) to pay its bearer one unit of consumption whenever presented.”® Accordingly, we
assume firms accept only money as payments for their goods. To differentiate, we refer to
the original model (without money) as the “real” model, and the modified model (with
money) as the “monetary” model.

Money modeled as such is an asset with zero rate of return. Nevertheless, when the
rate of return to capital is positive, money will be an inferior asset and hence not used as
store of value. Thus, firms will be able to recover all the monetary factor payments. In
this situation, money essentially plays the role of medium of exchange, which will not be
captured by the equilibrium of the economy. In other words, equilibrium will be the same

in the monetary model as the real model.

™ The assumption of “money” issued by firms is a convenience way to capture the feature of “inside”
money without explicitly modeling financial intermediation. Another alternative is to assume that firms can
borrow money from government, pay it as wages, and then recover it from selling goods. Since in
situations under our consideration firms will recover all the money they pay out, then whether the money is
issued by firms or borrowed from government will not matter.
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When potential future capital market meltdowns are so severe that the rate of return to
capital is expected to be negative, money will nonetheless become a relatively attractive
asset; and its zero rate of interest may provide a zero bound for the rate of return to
capital. With respect to this situation, we in the following examine the equilibrium (or
lack of which) in the real and monetary models.

According to the simultaneous system (2.15)-(2.24), a period-zero full-employment

equilibrium can be characterized by {q{, q/,R{,K¢,L, RRY; N°} that satisfies the

following simultaneous system.

L,=N° (3.1

gy = 1+ 7K, {1+ 7L - )2+ 6) ' KSLs*) (3.2)

K, =K, +(g,-Dn” (3.3)

g, = A+ 7K, 1+ nAQ-a)2+0) KN (3.4)

R = adKE N (3.5)

RR =Fta =4 (3.6)
9o

Equation (3.1) represents the full-employment condition in period zero. Equation (3.2),
derived from equations (2.6), (2.15), (2.17), (2.18) and (2.19), is a necessary condition for
all the markets being simultaneously cleared. According to this equation, the following

proposition is self-evident.
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Proposition 3.2 Given capital stock Ky and employment Ly, the market-clearing period-

zero capital price q; is uniquely determined.

Equation (3.3) captures the period-zero capital accumulation. Similar to equation (3.2),
equation (3.4) is the (rationally expected) period-one market clearing condition. Finally,
equations (3.5) and (3.6) represent the determinations of period-one capital income and
rate of return to capital respectively.

With respect to the period-one (equilibrium) rate of return to capital in the real model,

we have the following proposition.

Proposition 3.3 In the real model, AN" : RR{ =0.

Corollary 3.1 In the real model, YN* < N*": RR} >0

Corollary 3.2 In the real model, VN* > N”": RR <0

Proof: Equation (2.30) implies that Nlblgloo q, =, which, together with inequality (2.40),
implies that I}érjleRl =—1. Then, according to inequality (2.41), a unique N*" must

exist; and Corollaries 3.1 and 3.2 are self-evident.

Proposition 3.3 verifies that a large enough period-zero baby boom can lead to potential

negative rate of return to capital in period one.
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According to Proposition 3.3, when N®* < N”, RR’ will be non-negative; hence the

zero-interest bound in the monetary model will not be binding. Thus, we have the

following proposition.

Proposition 3.4 YN® < N*°, the equilibria in the monetary and real models are identical.

On the other hand, the existence of the zero-interest bound in the monetary model implies

that, if RR, <0, consumers will have incentives to hold money as store of value. Then

firms will not be able to recover all their factor payments, which implies that the goods

market will not be cleared. Therefore, we have the following proposition.

Proposition 3.5 In the monetary model, a necessary condition for goods market
equilibrium is RR, 20.

Corollary 3.3 In the monetary model, VYN®>N", equilibrium with all markets
simultaneously cleared does not exist.

Proof (by contradiction): Suppose equilibrium {g¢, ¢f,R’, K}, L;, RR{; N®* > N} exists;

then, according to Corollary 3.2, RR/ <0, which is in contradiction with Proposition 3.5.

Now it should be clear that, although the zero-interest bound provides forward-looking
baby boomers an option to protect the value of their wealth, it will be at the cost of

market equilibrium.
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While equilibrium is usually well defined, “disequilibrium” states are not, depending
on which market (or markets) is in disequilibrium. Recall that there are five markets in
the model: labor, goods, capital, rental capital, and bond, among which the capital and
bond markets are the least likely to be in disequilibrium because of their efficiency.
Disequilibrium in the goods market, which implies negative profits for firms’ production,
is also not likely to sustain.

Arguably, the most likely scenario is as follows. Expecting a potential future capital
market meltdown, baby boomers will avoid holding capital, which will cause low capital
price and hence lead to insufficient aggregate demand. The impact of the insufficient
demand will be eventually felt by factor markets as firms reduce production accordingly.
While the rental rate for capital tends to be flexible, the wage rate for labor is likely to be
rigid. Thus, a disequilibrium state could be such that all other four markets are in
equilibrium except the labor market. We call such a state “labor-market disequilibrium”,
in which there exists (involuntary) unemployment.

Many factors (e.g. contract or union) can cause wage rigidity, which we will not
model explicitly but simply assume the following. Firms will pay employed baby
boomers by their marginal products; and the rest of baby boomers will stay unemployed
even though they are also willing to work under the current wage rate.

With respect to such a labor-market disequilibrium state, we have the following

proposition.
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Proposition 3.6 Denote a labor-market disequilibrium as {q*,q/, R, K, L ,RR*;N"} .

Then, YN® > N*, {q&, ¢ R ,K*,[* RR™; N°} ={q¢, qf ,R{ ,K{,L;, RR’; N*'} .

Proposition 3.6 says that, for any baby-boom magnitude greater than N’ the
corresponding labor-market disequilibrium state will be “equivalent” to the equilibrium

state when the baby-boom magnitude is equal to N®". It should be noted that the
“equivalent” is from an aggregate point of view—with different numbers of baby

boomers, the two states will certainly not equivalent from individual baby boomers’

perspectives. The proof of this proposition is straightforward. As N” > N**, the zero-

interest bound is binding. Thus, the labor-market disequilibrium state needs to satisfy

equations (3.2)-(3.5) together with RR, =0. Then, according to Proposition (3.3), the

disequilibrium state (with N’ > N®") can be uniquely characterized by the equilibrium
state (with N* = N*").

A self-evident corollary of Proposition 3.6 is as follows.

Corollary 3.4 Denote the period-zero unemployment rate as u(N")=(N®-L,)/N°®;

then, u(N"®)

b
o >0 and du/dN g >0.

That is, a labor-market disequilibrium state with unemployment will occur when the
magnitude of baby boom exceeds N”'; and the larger the baby boom is, the higher the

unemployment will be.
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4.5 Summary

When baby boomers’ large savings cannot be effectively turned into investments due to
investment impediments, they tend to drive asset price booms. However, whether baby-
boom-driven asset price booms will meltdown (as commonly predicted) during baby
boomers’ retirement eras is state contingent, depending on whether large capital stock
built up by baby boomers’ savings can generate enough asset demand (indirectly through
high incomes) to sustain the asset price booms.

However, when the meltdown is unfortunately about to happen, baby boomers’
attempts to escape it will be futile and merely drag down the general interest rate level for
the entire asset markets. Although a zero-interest bound (thanks to the existence of
money) can protect baby boomers against negative returns in the future, it would

nevertheless be at the cost of current unemployment in a liquidity trap.
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Chapter Five

Conclusion

Gramlich (2001) argues that since monetary policy affects asset prices through the
interest rate, its wealth effect on consumption is unclear because, despite the changes in
asset prices, consumers are as rich as before in terms of earnings.

Motivated by this intriguing issue, this dissertation starts with a general examination
of the nature of (fundamental) “paper” wealth and its impact on consumption. Since
prices are determined by demand and supply, asset price variations can occur even when
asset earnings remain the same. We refer to asset value created or destroyed by such asset
price variations as “paper” wealth in that they do not directly correspond to changes in
the aggregate availability of real resources. In this dissertation we consider only
“fundamental paper wealth”, which is referred to paper wealth changes driven by
fundamental factors (as opposed to speculative bubbles).

We find that changes in fundamental paper wealth are wealth redistribution between
current and future asset owners. An increase in fundamental paper wealth tends to benefit
current asset owners at the cost of future owners; vice versa for a decline in fundamental
paper wealth. Since agents’ consumption horizons are not likely to be infinite, the wealth
redistribution of an increase in fundamental paper wealth tends to make current
consumers (as a whole) wealthier and hence have a positive impact on the current

aggregate consumption; vice versa for a decline in fundamental paper wealth.
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Based on the concept of fundamental paper wealth and its effect on consumption, we
examine three issues related to asset prices: the wealth effect of monetary policy and its
interplay with Tobin’s q effect, stylized foreign-capital-financed consumption booms in
developing countries, and the asset market meltdown hypothesis on asset price boom-bust
cycles driven by baby boom.

For the first issue, we examine the wealth effect of monetary policy and its interplay
with Tobin’s q effect in a general equilibrium framework. We find that the higher the
investment elasticity is, the greater the impact of monetary policy will be on investments
through Tobin’s q effect; and the less the impact will be on asset prices, which implies a
smaller wealth effect.

We point out two implications of the interplay between the wealth and Tobin’s q
effect. One is that monetary policy intended to stabilize short-term fluctuations may
nevertheless allow saving crowd-out that has a negative effect on long-term growth; the
other is that monetary policy that stabilizes the goods market may lead to instability in
the asset market. Thus, monetary policy may not be a “panacea” stabilization tool optimal
for every circumstance. In situations where economic instability is caused by long-term,
observable (or foreseeable) shocks such as demographic changes, other policy options
may need to be considered.

While the monetary impact on asset prices and the corresponding wealth effect can be
a liability of monetary policy as a stabilization tool, they can also be its asset. Since
monetary policy can influence asset prices; and the influence will affect the aggregate

demand, asset prices are a potential monetary policy instrument, at least in principle.
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Being a monetary policy instrument, asset prices may not be as convenient as the interest
rate in normal occasions; yet they can be advantageous under special circumstances. For
example, when the economy is in a liquidity trap where conventional monetary expansion
through cutting the interest rate is not possible, asset prices could be a useful alternative.
What the central bank needs to do is to defend a lower bound of nominal capital price
that is high enough to pull the economy out of recession. With the ability to supply
infinite amount of money in principle, such an “open mouth operation” by the central
bank will be effective in pushing up asset prices—imagine what would happen if Alan
Greenspan came out to say the U.S. stock markets are undervalued by 5%. With the
potential wealth effect, the asset price appreciation will be effective in stimulating
aggregate demand. Therefore, this unconventional monetary policy will work, at least in
theory; and a formal examination shows that it has some advantages over its counterparts
in the existing literature (Cai, 2004).

Financial communities may applaud the idea that central banks help initiate asset
market booms; yet they tend to resent central banks’ attempts to curb existing asset
market booms and argue that central banks with no ability in distinguishing between
fundamental asset price movements and otherwise should keep their hands off the asset
market.”" Yet the analysis here shows that this popular view is unfounded, because the

impact of monetary policy on asset prices is to change assets’ fundamental paper value

™ For fear of a U.S. version of Japan’s experience in the 1980s, the Federal Reserve initiated six
consecutive interest rate cuts from mid-1999 till mid-2000. With no obvious signs of inflation, the
tightening was officially justified as preemption over inflation pressures (Greenspan, 1999). Yet, financial
communities interpreted it as Fed’s act to curb then booming stock markets—an understandable suspicion
after all the talks by Fed officials about “irrational exuberance” and “wealth effects”—and condemned it as
a violation of the no-intervention principle on the ground that the stock market performances are consistent
with future productivity potentials in a “New Economy”, if not undervalued.
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that will neither correct nor cause asset price misalignments, which are due to the
inconsistency between earning expectations and future fundamentals. Indeed, since asset
price movements, fundamental or otherwise, tend to affect aggregate demand, asset prices
are not less legitimate than the interest rate as a monetary policy instrument, at least in
principle. Should the concept of paper wealth and the insights provided by Chapter One
be appreciated, central bankers will not have to disingenuously explain to the general
public that their policies are not aimed at asset prices per se but their wealth effect;
rather, they could simply remind the public that monetary policy will not affect their
wealth per se, but its paper value. Certainly, the explanation will not be necessary if the
public appreciates the point in the first place.

Indeed, if the general public appreciates the concept of paper wealth, financial
markets could become more stable. During every unusual boom, some pundits claimed
that something different was happening and made the boom fundamental. When the
boom eventually went bust, some other pundits came out to vindicate their
underappreciated prophecies of bubbles, and pessimistically predict that people will
never learn. Yet, we believe that if you teach them right, people will learn. The concept
of paper wealth may help—if people understand that asset prices depend not only on
earnings but also on how earnings are valued, they will understand that asset prices (as
paper wealth) are intrinsically volatile; and fundamental market booms can turn into
fundamental busts. There will still be many speculators in the game; yet innocent
investors will be protected from the misperception that fundamental asset price

movements must be sound. The essence of a what I called as Hanming’s investment
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philosophy (named after my father) is to enjoy the capital gain when asset prices are up,
but to remind oneself that earnings may still be intact (i.e., paper-wealth loss only) when
prices are down. Adopted individually, such a philosophy may be naive, if not self-
deceiving. Yet, imagine if most of investors subscribe to it: Financial markets will
become more stable; or to the least, self-fulfilling asset market stampedes (driven by
panics) will be less likely.

The second issue examined in the dissertation is related to open capital account,
which is a policy agenda for developing countries widely supported by academics and
enthusiastically pursued by policymakers (e.g. IMF). As opposed to the existing literature
explaining foreign-capital-financed consumption booms as a macroeconomic side effect
of open capital account due to institutional imperfections, we conjecture that they can be
a fundamental outcome of open capital account, under which ineffectiveness in using
foreign savings for investments tends to result in capital inflows being channeled to
consumption through the wealth effect. Our analysis confirms this conjecture in the cases
of capital inflows driven by capital account liberalization, reduction in the world interest
rate, and uncertain productivity shocks.

One may argue that, notwithstanding financed by capital inflows, consumption booms
without institutional imperfections are not excessive but a normal outcome of efficient
market mechanisms. In particular, post-liberalization high consumption can be the result
of optimal consumption intertemporal allocation by an everlasting representative agent
(or dynasty) facing a lowered interest rate. However, the welfare implication from a

finite-horizon perspective is more complicated. On the one hand, a ceferis paribus
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interest rate fall tends to benefit current non-human wealth owners (through asset price
appreciation) at the cost of current and future human wealth owners (through a lowered
rate of return to savings). On the other hand, high investments induced by the interest rate
fall can lead to high labor incomes, which (if sufficiently high) can compensate (or
outweigh) human-wealth owners’ losses. Therefore, the welfare implication of capital
account liberalization to human wealth owners is ambiguous and depends on its effect on
capital formation. If low investment elasticity makes the gains from high labor incomes
dominated by the losses from low returns to savings, capital account liberalization will
have a negative impact on human-wealth owners’ wellbeing.

A somewhat surprising insight is that, while low post-liberalization investments (due
to low investment elasticity) reduce the total benefit of capital account liberalization for
society as a whole, they nevertheless tend to make current consumers as a whole better
off through “paper” wealth creation. Such wealth is not bubbles driven by speculation or
misalignments due to credit overexpansion, but rather a result of asset revaluation under
lower interest rates. Notwithstanding commonly viewed as “real” wealth, we call it
“paper” wealth to emphasize the fact that it can be destroyed as easily as it is created.
During the 1997 Asian financial crises, Mahathir Mohammad, the Prime Minister of
Malaysia at that time, complained that it took speculators only two weeks to destroy the
wealth painstakingly accumulated by Malaysian people over decades. Wealth that can
easily “evaporate” without physical resources being destroyed, notwithstanding “real”,
may not be concrete enough. In this sense, a concrete-paper wealth tradeoff leaned to the

“paper” side may not be really in the interest of current consumers. Besides, foreign-
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capital-financed consumption booms tend to be the root of low savings, high current
account deficits, and real exchange rate appreciation (if non-tradable goods taken into
consideration), which combined tend to be a recipe for crises.

If taken as undesirable, what can be done to prevent foreign-capital-finance
consumption booms? To increase investment elasticity through reducing investment
impediments (such as nurturing entrepreneur spirit or reducing uncertainties) will
certainly help, but may not be easy or practical. Investment subsidies can be used to
stimulate investments directly, but may not be practical and can have little influence on
temporary investment sluggishness caused by the “wait-and-see” strategy. Consumption
credit controls can restrain consumption financed by borrowing but not those by asset
holdings. Capital controls can avoid paper wealth creation by aligning the domestic
interest rate level with the earning level of domestic assets; yet, its enforceability and
“collateral damages” need to be taken into consideration. All in all, sensible policy
prescriptions for addressing foreign-capital-financed consumption booms tend to be case
sensitive and belong to the scope of empirical studies. The main contribution here is to
provide a diagnosis underappreciated by the existing literature.

The third issue examined in the dissertation is related to the “asset market meltdown
hypothesis”, which predicts that baby boomers’ prime-time savings will drive asset
market booms that will eventually collapse due to their retirement dissavings. We show
that this bleak scenario may not necessarily happen, because the capital stock built up by
baby boomers’ savings may be able to generate sufficient asset demands to sustain the

asset prices during their retirement ages. Yet, we show that, if unfortunately the economy
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is in a situation where meltdown tends to happen, baby boomers as a whole may not be
able to avoid it. Although they can choose to hold short-term assets, the resulting
downward pressure on current asset prices could push the economy into a liquidity trap.

Our theoretical-oriented analysis here is based on a two-period conceptual model. A
potential future research topic is to use more stylized models to empirically examine the
likelihood of asset market meltdown driven by the U.S. baby boomers’ retirement
dissavings. Also, the subjects of the empirical study can include other industrial countries
(e.g. Japan and West Europe) that are facing the problem of population aging as well as
developing countries that are or will be facing the problem (e.g. China). Besides, our
theoretical analysis can be developed further to consider the implications of endogenous
growth. We conjecture that since baby boomers’ savings can not only help build up a
large capital stock but also stimulate technology progress, the meltdown will be less
likely to occur.

Since the meltdown may not necessarily happen; and if it will, baby boomers as a
whole has no way to escape, we suggest “downplaying” the meltdown hypothesis
because, even if the meltdown will not happen in the future, the fear of it will tend to
depress current asset prices and may result in a liquidity trap. Arguably, one culprit
responsible for Japan’s “lost decade” during the 1990s is its undervalued asset prices,
which may be caused by investors’ pessimistic expectations of a negative impact of
Japan’s aging population on future asset prices. Although (as discussed above) liquidity

traps are not formidable if central banks are willing to use asset prices as an
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unconventional policy instrument, it would be better to avoid being trapped in the first
place.

The main message to baby boomers provided by the analysis here is that their
retirement well-beings depend ultimately on production capacity. It may not be realistic
to expect the process of (paper) wealth creation during 1990s can go on forever; yet the
hypothesis of a future meltdown could be over pessimistic. With respect to the disturbing
question “Sell? Sell to whom?” that epitomizes the meltdown hypothesis (Siegel, 1999,
p.41), we offer a comforting answer: “Sell to a richer generation”. If production capacity
can provide enough goods and services—a society that keeps worrying about
unemployment may not need to be concerned too much about this—baby boomers will
be rich enough to afford them, because paper wealth can be generated through market
mechanisms (with the help of the central bank). Therefore, the rational reaction for baby
boomers as a whole to the meltdown hypothesis is to ignore it—after all, we have shown
that baby boomers as a whole has no escape; and their attempts to escape (from a
meltdown that may not necessarily happen) could nevertheless push the current economy

in a liquidity trap.
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