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Figure 3.7: Spread over Treasury for A and BBB bonds.

variation has increased by 56% for AAA or AA-rated debt and by 29% for A or BBB-rated
debt. This dramatic increase in price dispersion is previously undocumented.

As certain large investors are required to purchase highly rated debt or have lower capital
requirements for investment grade debt holdings (as opposed to speculative), it is necessary
for many firms to attain an investment grade credit rating to gain access to this segment of the
market. Firms can also comply with CRA standards to improve their rating as this will lower
their borrowing costs. This is costly, however, and as public information has become more
reliable firms need no longer improve their credit rating to lower their borrowing cost.

Understanding how firms use credit ratings is important as regulation of the credit rating
agencies has become a pressing policy issue following the financial crisis of 2007-2009. To
this point, the Dodd-Frank Act mandates the creation of an Office of Credit Ratings to enhance
regulation of these agencies.18 Much of this enhanced regulation will increase the bureaucratic
burden of issuing a rating, the cost of which may be passed on to firms. If this comes to pass,
my research suggests that firms will devote fewer resources to ratings, further lowering the
reliability of credit ratings.

Recognizing this behaviour is integral to understanding capital markets. Regulatory chan-

18The official name of this act is ‘The Dodd-Frank Wall Street Reform and Consumer Protection Act.’
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Figure 3.8: Spread over Treasury for BBB or lower bonds.

ges, such as the Dodd-Frank Act, which do not take this channel into account risk being in-
effective, or worse, counter-productive. Also, the credit rating distribution is used by some as
a measure of the aggregate riskiness of firms in the economy. In this paper I show that firms
need not be riskier for the ratings distribution to shift towards lower ratings.

3.7 Conclusion

This paper in part seeks to answer the question: “Why are the highly rated firms disappearing?”
The change in the distribution of firm ratings has been dramatic and has not thus far been
documented in the academic literature. Possible explanations for this pattern, such as evolving
credit rating agency standards, more highly levered firms, and firms merging, are explored and
rejected.

Instead I propose a mechanism that captures the increase in the proliferation of firm infor-
mation. Investors no longer rely solely on credit ratings to relay firm information and firms
need no longer devote resources to unproductive ratings activities. Thus the demand for high
ratings is lessened from both investors and firms, a story consistent with the changes purported
by the financial press. However, due to regulations that require certain types of investors to
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Figure 3.9: Coefficient of variation with 95% confidence intervals, by rating class.

hold only investment grade assets, credit ratings retain a certain value. Considering this, it is
the value of the highest ratings relative to other investment grade ratings that has diminished.



Chapter 4

Consumption Insurance with
Endogenously Segmented Markets

4.1 Introduction

The household consumption-savings decision and consumption inequality have been impor-
tant areas of research in economics, but some aspects remain unexplored to their full extent.
In particular, I focus on the different level of access that households have to financial markets,
the effect this has on household savings and investment, and what this means for consumption
inequality. In this paper, differential access is caused by costs which are not proportional to
income and thus cause heterogeneous behaviour across income levels. The motivation for this
study comes from, in part, the empirical rejection of perfect risk sharing, i.e., that households
are able to insure against all idiosyncratic shocks.1 By adding a fixed cost for market partici-
pation, I show that the model exhibits the desired degree of risk sharing by controlling access
on the extensive margin, while allowing income-rich households full consumption insurance.
This further restricts the degree of risk sharing relative to the debt constraint models (discussed
below) on an aggregate level. From a theoretical standpoint, the benefit of this fixed cost is that
the market segmentation is endogenous and thus households can pay for access at any point in
their lifetime.

The model of Endogenously Segmented Markets (ESM) developed herein exhibits a mix-
ture of perfect risk sharing and no risk sharing in different segments of the economy. In order
to justify such a model, there should be evidence of two features: heterogeneous market parti-
cipation and a fixed cost for access. The former can be seen in the high concentration of asset
holdings and wealth in the upper portion of the income distribution. Wolff (2010) finds that the

1See, for example, Attanasio & Davis (1996) who show that the standard Arrow-Debreu complete markets
model cannot explain the joint distribution of earnings and consumption in U.S. cross-sectional data.
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top quintile by income holds 44% of their net worth in real estate, business equity, stock and
bonds compared to 14% for the middle 3 quintiles in the Survey of Consumer Finances (SCF)
in 2007. Furthermore, the author finds that 55% of the total value of life insurance is held
by the top 10%. Studying the same sample, Guvenen (2007a) finds that 90% of non-housing
wealth and 98% of stocks are owned by the richest 20% of the U.S. population by income. By
most measures, the distribution of assets is heavily skewed to the left.

A fixed cost for access is not so easily observed. Following Guvenen (2007a), it is meant to
capture both implicit and explicit costs endured by those who trade in financial markets. These
would include time and effort costs of tasks that include filing a more complicated tax return,
membership or access costs to internet trading houses, brokerage fees that aren’t “per trade”
and costs of information acquisition. Vissing-Jørgensen (2002) finds that modest costs ($50 to
$260) are enough to explain the decision of most non-participants in the stock market.

The basic models on household consumption and savings fall into two classes. The first are
the incomplete market models such as Aiyagari (1994) or Huggett (1993) in which infinitely-
lived households use “precautionary savings” to smooth their consumption. More recently,
Storesletten, Telmer & Yaron (2004) use the same framework in a life-cycle model. Though
this market structure is useful as a lower bound for the asset set of an entire economy, there
are clearly more opportunities to smooth consumption (such as disability insurance and ot-
her financial instruments). Saving with a single bond is arguably a more apt description of
low-income household behaviour, as this group rarely holds their wealth in assets other than
their primary residence. This can be seen in the SCF where households with income under
$15,000 in 2007 make up 13.3% of households but hold only 1.2% of total stock holdings,
either indirectly or directly. In the Panel Study of Income Dynamics (PSID), the asset income
of households that earn more than $30,000 is over three times that of those that earn less than
$30,000. The second class of models, such as the model studied in Kehoe & Levine (1993), re-
strict asset purchases in a more natural manner: debt constraints. In these models a household
(or an agent) cannot commit to paying back any amount of debt which would make autarky
more appealing, though they have access to assets which span the state space. In this sense, risk
sharing is restricted on the intensive margin, i.e., households cannot borrow or lend as much as
they wish but may purchase assets for every state.2

Krueger & Perri (2006) determine that the degree of risk sharing in the economy would
seem to be in between that of a simple bond economy (incomplete markets) and an economy
with limited commitment (restricted complete markets). The authors come to this conclusion
as the increase in consumption variance from 1980 to 2004, as measured in the Consumer

2Kocherlakota (1996) shows that complete risk sharing is in fact possible in this environment if agents are
sufficiently patient.
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Expenditure Survey (CEX), is lower than that predicted by a bond economy and higher than
that predicted by a debt-constrained economy.3 It may be, however, that each of the basic
models accurately describes a certain segment of the economy, while inaccurately describing
the economy as a whole. As mentioned above, the single bond economy seems to suitably
describe the behaviour of low-income households, while the observed wealth holdings of high-
income households indicates that they have access to a wider class of assets.

It is important to study economic inequality as it bears directly on policy concerns such as
education and social security. Most of the existing literature has focused on the inequality of
income or wealth and ignored, to a certain degree, the inequality of consumption. This is sur-
prising as consumption, not income or wealth, is included in the household objective function
and thus it should be of primary concern. A recent paper by Heathcoate, Perri & Violante
(2010) documents the change in economic inequality in the United States by examining chan-
ges in the variance of wages, hours worked, income, earnings and consumption. The authors
find that the increase in consumption inequality is less than that of income inequality and sug-
gest that this implies some part of the income process is insurable, but not all.4 This is only
true if, in response to rising income variance, all households behave in a similar fashion which
I argue is not the case. The main result of this paper is that the observed increase in consump-
tion inequality misrepresents the true welfare effect of an increase in income variance. This is
because the increase in income variance has two effects on the unconditional variance of log
consumption: (1) an increase in group risk sharing for high income households (as group mar-
ket participation increases), resulting in lower consumption variance; and (2) a direct increase
in consumption variance for low income households, as the fixed cost is more restrictive and
market participation does not increase.

To further develop the ESM model, I examine the effects of a change in the persistence of
income shocks. An increase in persistence will decrease the risk faced by a household, as it is
subject to fewer shocks but will also increase the difference in lifetime utility caused by a high
or low income shock. The model predicts a decrease in market participation when persistence
is raised, suggesting that in this environment the former effect is more important for household
welfare. Finally, I show that when the financial markets are interpreted as traditional insu-
rance markets (such as for disability or life insurance), the ESM model supports two empirical
observations which are seemingly opposed: namely, the negative correlation between income

and insurance purchases and the positive correlation between wealth and insurance purcha-

3I refer to the within-group (log of) consumption variance. The between-group variance is lower in the data
than both of the basic models. The within-group variance is of more interest as it reflects the level of risk sharing
in the economy.

4The authors also confirm that the samples used by the PSID, CEX and CPS are comparable, lending justifi-
cation to the use of income and consumption data from the different surveys in the same study.
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ses. The intuition is that wealth is used for precautionary savings which become redundant for
households that can afford the fixed cost of market participation.

Recently there have been empirical studies attempting to measure the degree of risk sharing
while accounting for different household characteristics. Blundell, Pistaferri & Preston (2008)
estimate an income process from PSID data and consumption demand functions from CEX
data and find evidence for higher risk sharing amongst the college educated and older genera-
tions. Guvenen (2007a) finds empirical evidence in the PSID for perfect risk-sharing amongst
non-stockholders but rejects perfect risk sharing for stockholders, who are generally more we-
althy. Gervais & Klein (2010) confirm this result though they find that “the degree of risk
sharing is nevertheless quite high.” As clarification, Narita & Narita (2009), who construct
a synthetic panel from the CEX, find that, though stockholders face more consumption risk
than do non-stockholders, they are able to insure a greater proportion of their total risk. These
results suggest that certain household characteristics allow it different consumption insurance
opportunities and that a model which incorporates these features is more suited to describing
the effects of inequality.

The rest of the paper is organized as follows. The model, income process and equilibrium
concept are discussed in Section 2. Results are provided in Section 3. Section 4 concludes and
discusses potential directions for future work.

4.2 Model

4.2.1 Environment

The environment is populated by a finite number of households, each of which lives for T

discrete periods. Households derive utility from consumption and discount future utility by a
factor β. The lifetime utility of a household is represented by

U i(ci) = E0

[ T∑
j=1

β ju(ci
j)
]
, (4.1)

where ci
j is consumption at age j for household i and ci =

{
ci

j

}T

j=1
. The contemporaneous utility

function, u, is assumed to be continuously differentiable and concave.

The uncertainty in the model arises through fluctuations in each household’s income, yi
j,t(st) =

Xi
jw(st), where Xi

j reflects the household’s age and type5 and w(st) are the wages at st, the state-

5This heterogeneity is meant to capture fixed characteristics that would affect a household’s income, such as
education level, and the life-cycle of income.
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event pair.6 Let si, j,t denote the history of realized states from age 1 through j for household i

born at time t and st the history of realized states for all households. Each st is drawn from the
set S of all possible states, thus si, j,tεS j and stεS t. As the birth period does not vary over the
household’s lifetime, I suppress this in the notation for simplicity and rewrite si, j,t as si, j. The
lifetime utility of each household can then be rewritten as

U i(ci) =

T∑
j=1

∑
s jεS

β jπ(s j|si, j−1)u(ci
j(s j|si, j−1)), (4.2)

where π(s j|si, j−1) is the probability of realizing state s j given the history si, j−1.

Financial Markets

Certain households have access to markets in which they may purchase one-period Arrow
securities, all of which pay one unit of consumption in a single state. These securities span the
state space. To gain access to these markets, households must pay a fixed cost, η, within every
period that they wish to purchase these state-contingent assets. For instance, a household could
pay η to purchase Arrow securities at time t which then mature at time t + 1, and could pay η
again at time t + 1 for the right to purchase securities that mature at time t + 2. All households
may trade risk-free bonds in every period. There is full commitment for both complete and
incomplete markets.

Household Problem

The main household problem can be represented recursively by two separate problems: that
of a household with and without access to complete markets (and thus perfect insurance). Let
q(st+1|st) be the price of a security given history st and q0(st) be the price of a bond. Denote
ai, j

j+1
as the vector of security holdings and bi, j

j+1 as the bond holdings for household i at age j

the payoffs for which are realized in j + 1. The problem of a household with access is then

Vin( j, s, a, b) = max
{

max
a′,b′

u(c) + βE[Vin( j + 1, s′, a′, b′)|s], (4.3)

max
a′,b′

u(c) + βE[Vout( j + 1, s′, a′, b′)|s]
}

subject to
c +

∑
s′

q(s′|s)a(s′|s j) + q0b′ + η ≤ y(s j) + b + a(s j). (4.4)

6The state contains the realization of uncertainty for all households at time t.
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The problem of a household without access is

Vout( j, s, a, b) = max
{

max
b′

u(c) + βE[Vin( j + 1, s′, 0, b′)|s], (4.5)

max
b′

u(c) + βE[Vout( j + 1, s′, 0, b′)|s]
}

subject to
c + q0b′ ≤ y(s j) + b + a(s j). (4.6)

For ease of notation I have suppressed the time superscripts and subscripts and represent the
state at time t and t+1 with s and s′ respectively. Note that in (4.5) and (4.6) the household may
still have non-zero holdings of the Arrow securities as access to complete markets may have
been purchased in the previous period. The main household problem is simply the maximum
of the two sub-problems:

VES M( j, s, a, b) = max {Vin( j, s, a, b),Vout( j, s, a, b)} . (4.7)

This problem can be solved through backwards induction from age T using the appropriate
terminal condition.

4.2.2 Equilibrium

The environment is analyzed as a small open economy. It is assumed that all of the trade in
assets occurs between a household and a large financial industry so that both households and the
supplier of the assets are price takers. As such, the sequence of prices,

{
(q(st+1|st))st+1εS , q0

}∞
t=1

is set to be actuarially fair using a no arbitrage condition. Thus the prices are

q(s j+1|s j) =
π(s j+1|s j)

1 + r
, q0 =

1
1 + r

. (4.8)

This ensures that purchasing one unit of consumption for sure in the next period costs the
same amount using either Arrow securities or bonds, as the sum of the security prices across
all possible states in t + 1 is equal to the price of the risk-free bond. An equilibrium is an
allocation

{
(ai, j(s j+1|si, j))s j+1εS , b

i
j+1

}T

j=1
for every household i and prices as defined in (4.8) such

that every household solves (4.7).

In general, a closed-form solution to the participation decision is not available. Note, ho-
wever, that once market access is obtained a household is able to attain complete consumption
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insurance by equating the marginal utility of consumption in and across all histories:

u′(c(s j|s j−1)) = u′(c(s̄ j|s j−1)),∀s j, s̄ jεS ,∀s j−1εS j−1 for j = 1, . . . ,T, (4.9)

u′(c(s j|s j−1)) = u′(c(s j+1|s j)),∀s j, s j+1εS ,∀s j−1, s jεS j−1 for j = 2, . . . ,T − 1. (4.10)

Equations (4.9) and (4.10) are standard Euler equations. Households are thus guaranteed a
constant consumption of Xw̄, where w̄ is the average expected wage from the period after the
household enters the complete markets agreement until T .

To further characterize the ESM model different steady states are compared. A steady state
partial equilibrium has constant population weights, ωi, which reflect the different possible
household types, represented by values of X. Cohorts exist in equal number for a given house-
hold type. As I restrict entry into the complete markets agreement until the second period of a
household’s life, the fraction of households of a given type that could possibly have access is
T−1

T . Thus I consider this fraction to be complete participation.

4.2.3 Income Process

Household earnings consist of a heterogenous part, X, and a stochastic idiosyncratic part, w.
Thus, log earnings are:

ln(yi
j,t) = ln(Xi

j) + ln(wi
j). (4.11)

Define σ2
X and σ2

w as the between-group and within-group variance of log earnings, respecti-
vely. The value of X is permanent while shocks to w are transitory. Though X does not depend
on time, it may depend on the household’s age, which is indexed by j.

The values for the household-specific variable, X, are chosen to reflect the mean income
for different levels of education, as specified in the Current Population Survey (CPS) for 2007.
These values are then normalized to obtain a value relative to those who attain a college degree
and no more. See Table 4.1 for the results. I construct the other portion of household earnings,
w, as shocks that takes on the values ±εt with equal probability, independent of history.7 The
probabilities are then simply π(s j+1|s j) = 0.5 for all s j+1 and s j. In order to determine the se-
quence of idiosyncratic income shocks I decompose the wages into a permanent and transitory
part, as measured in the Panel Study of Income Dynamics (PSID). The method is identical to
the ‘moments in levels’ method in Heathcoate, Perri and Violante (2010). As an increase in
the magnitude of income shocks and different wage growth across skill cohorts would both
generate the required increase in income variance, it is important to justify the use of income
shocks. As argued in Storesletten, Telmer and Yaron (2004), differences in wage growth would

7The variance of w is 1
2 (ln(1 − ε)2 + ln(1 + ε)2) − 1

4 (ln(1 − ε) + ln(1 + ε))2.



Chapter 4. Consumption Insurance with Endogenously SegmentedMarkets 73

Table 4.1: Mean income by education level.

Education Actual Relative
Level Income Income

<High School 21,484 0.541
High School 31,286 0.787
<College 33,009 0.830
College 39,746 1.000
Bachelor’s 57,181 1.439
Master’s 70,186 1.766
Doctorate 95,565 2.404
Professional 120,978 3.044
Source: Current Population Survey.

lead to constant changes in consumption inequality if households were able to borrow against
future wage growth and wished to smooth consumption. Constant changes are not observed
however, which lends credence to the use of income shocks.

I choose to vary the change in the persistent part of log earnings variance by changing
the frequency at which households receive income shocks. High frequency shocks imply low
persistence, and vice versa. Changing the persistence can affect the participation choice in
two ways. First, under standard preference assumptions, the resulting difference in lifetime
utility between persistent low and high shocks is greater than is the difference between purely
transient low and high shocks, when these shocks are uninsured. Second, the household will
see fewer shocks if persistence is high, thus reducing the uncertainty over a life cycle. The
qualitative results of changing persistence will be shown below. In order to construct the life-
cycle profile that I use to calibrate the model, I introduce income growth following Guvenen
(2007b). He uses an annual linear growth rate of 0.07 for those who attain some college or less
and 0.12 for those with a college degree of higher.

4.3 Results

To calibrate the ESM model I scale wage growth and cost of entry to match the life-cycle profile
of log consumption variance in the CEX, as found in Deaton and Paxson (1994), at the median
transitory income variance and with population weights for X.8 This target for calibration is

8These weights are taken from the CPS and can be found in table 4.2.
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Figure 4.1: Model calibration and estimated cross-sectional variance of log consumption.

Note: Data is the cross-sectional variance of log consumption from the CEX as generated by a
cohort and age dummy variable regression. Model shows the result of the calibration. Source:
Consumer Expenditure Survey.

used by both Guvenen (2007b) and Storesletten, Telmer and Yaron (2004).9 To construct this
profile I follow the method of Deaton and Paxson (1994) and run a dummy-variable regression
on the variance of log (non-durable) consumption for each age-cohort pair. The age effects are
then scaled so that the coefficients match the unconditional variance of a reference age group,
on average (age 42 in this paper.) The scaled age dummy-variable coefficients and the profile
generated by the model are plotted in figure 4.1. The discount rate β is set equal to 1

1+r where r

is the annual interest rate which I choose to be 4%. The calibrated value of the fixed cost, η, is
0.006. Note that this value is of the same magnitude found by Vissing-Jørgensen (2002), when
compared with the relative earnings in Table 4.1 as it translates to approximately $180.

The results of this calibration are then used to determine the degree of market participation
for each household type at each level of income variance by resolving for the steady state.
Figure 4.2 shows the degree of market participation for each household type at various levels

9The calibration results in an increase of 21 log-points in the model compared to a 20 log-point increase in
the data. Guvenen (2007b) finds a 21 point increase, Storesletten, Telmer and Yaron (2004) find that the increase
is 25 points and Deaton and Paxson (2004) also find a 25 point increase. Each paper uses the CEX sample from
1980 to 1990.
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Table 4.2: Mean consumption and within-group log consumption variance, various values of
ε.

Consumption Mean,Variance
Education Population Lowest ε Median ε Highest ε

Level Weight µc σ2
w µc σ2

w µc σ2
w

<High School 12.50 0.57 0.17 0.57 0.20 0.57 0.23
High School 28.16 0.81 0.16 0.81 0.17 0.82 0.19
<College 18.53 0.86 0.15 0.86 0.17 0.86 0.18
College 8.10 1.03 0.14 1.03 0.16 1.03 0.17
Bachelor’s 17.37 1.46 0.11 1.44 0.10 1.44 0.12
Master’s 5.90 1.77 0.09 1.77 0.10 1.72 0.06
Doctorate 1.00 2.35 0.04 2.36 0.05 2.33 0.04
Professional 1.28 2.97 0.03 2.96 0.03 2.97 0.04
Source: Population weights from Current Population Survey.

of ε. Notice that as the transitory part of income variance increases it is the highly skilled
households that enter the complete markets agreement. This is a reflection of the higher relative
cost of entry facing the poorer households.

The change in market participation shown in Figure 4.2 demonstrates how the reaction to
increased income variance differs across households, but does not account for the relative sizes
of each type and so does not shed light on the aggregate change in market participation. In fact,
though large fractions of a type may enter, the total participation never exceeds 20%.

Table 4.2 shows the chosen population weights, the within-group log consumption variance
and the average consumption for different levels of ε. The largest changes in market access
occur for the high-income types, a group which represent 26% of the total population (or a
total weight of 24.27 using the type weights in Table 4.2). These are the only groups who see a
reduction in their average consumption as a larger proportion of this group chooses to pay the
fee for market entrance.

The remainder of the population, comprised of College, High School and less than High
School, represent 72% of the population. For these groups, notice that the average consumption
does not vary much even for large jumps in ε. Instead, the changes occur in the variance which
rises significantly for each group. This is because the increased income variance does not cause
increased market participation (for most households) and so no income is spent on entering the
complete markets. Thus the increase in income variance is passed through to within-group
consumption variance.

The measured consumption inequality increases over the period 1980-2004 discussed pre-
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Figure 4.2: Fraction in complete markets, by type

viously are typically interpreted at the aggregate level. The results I find here suggest that
this increase is primarily attributable to low-income households and aggregate changes bely
the changes felt by low-income households. Researchers ignoring differences in market access
caused by household income heterogeneity will fail to observe the full impact of increased
income inequality as the increase in low-earner consumption inequality will be partially offset
by the decrease in middle- and high-earner consumption inequality, as seen in Table 4.2.

4.3.1 Model Comparison

I now show that the ESM model can form a more accurate prediction of the consumption
variance found by Krueger and Perri (2006) than the two basic models discussed in the in-
troduction. To do this I set η = ∞ in (4.4) and re-simulate the model. This makes market
participation unaffordable and effectively restricts the households to purchasing only the risk-
free bond. With this change the model is equivalent to a simple incomplete markets (SIM)
model.
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The limited commitment complete markets model (LCCM) requires some explanation.
First, I define the punishment for default as exclusion from the market for bonds and Arrow
securities, or complete autarky, as is standard in the literature. I also impose a proportional
penalty for default in period T .10 The value of autarky is defined as:

Vaut(s) = u(c) + βE[Vaut(s′)] (4.12)

subject to
c ≤ y(s). (4.13)

Thus the household is subject to the full extent of the uncertainty in the earnings process. The
individual rationality constraint requires that the value of participation is never less than the
value of autarky. I can then define the the value of participation as (4.3) subject to (4.4) and the
additional constraint

ai(st) ≥Ai(st), ∀stεS , t = 1, . . . ,T.

Ai(st) is determined numerically by the value of assets which makes the household indifferent
between paying back Ai(st) and permanently foregoing participation in securities markets. Wit-
hout commitment, no household would rationally pay back any more as the value of default is
greater than that of honouring their debt. Thus Ai solves

VLCCM(s, A, b) = VAut(s).

As in Krueger and Perri (2006), I solve for the efficient consumption allocations. These allo-
cations provide maximum risk sharing while satisfying the individual rationality constraints.
Agents with high income are awarded just enough to ensure they do not default and walk away
from the agreement.

Recall that the SIM and LCCM models over- and understate, respectively, the degree of
within-group consumption variance. Also, both models over-predict the between-group vari-
ance. In comparison to the SIM model, the ESM model predicts a lower degree of within-group
consumption inequality, which increases at a lower rate. This is shown in Figure 4.3. Clearly,
this is because only a fraction of the total population is limited to solely trading the risk-free
bond in the ESM model, while the entire population is restricted to this bond in the SIM model.
Also, the between-group consumption inequality is lower in the ESM than in the SIM model.
Note that these series would be increasing if I included an upward trend for permanent income

10Including this penalty eliminates equilibria with no borrowing. This is because autarky is not a punishment
for households in period T and if these households do not repay their debts, lending will unravel.
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variance in the income process.

The LCCM model shows no upward trend in within-group consumption inequality and re-
sides entirely below the variance predicted by the ESM model.11 The relatively low variance
reflects the fact that everyone is risk-sharing to a degree in this environment. These results sug-
gest that endogenous segmentation is a factor that leads to differential insurance opportunities
across households.

The next exercise attempts to determine whether increasing the persistence in the model
encourages more participation in the complete markets agreement. This can be verified by
decreasing the length of a period in the economy. If, for instance, the relevant portion of the
lifecycle is roughly 40 years, the model period will determine how often a household is faced
with a shock. The benchmark model is estimated using 5 periods, making each period 8 years
long. Increasing the model period to 10 would change the period length to 4 years. Thus the
households in the economy experience 5 more transient shocks to their income, which fully
persist for 4 years instead of 8.12

I simulate the ESM model under the described changes and then again with a model period
of 20 (which results in 20 shocks persisting for 2 years). The results can be seen in Figure 4.4.
The environment with increased persistence shows decreased complete markets participation,
indicating that the increased discrepancy between the continuation value after high and low
shocks is a less important factor than is the increased uncertainty caused by more frequent
shocks.

There is empirical evidence that insurance policy holdings are positively correlated with
income and negatively correlated with wealth (see Beenstock et al. (1988) and Brown et
al. (2000)). The ESM model supports both of these relationships, as shown by the correla-
tions in Table 4.3. To see this consider Figures 4.5 and 4.6. The mean bond holdings for those
with a college education or less (CL or less) and those with bachelor’s degrees (BA, with mean
income below $60,000 in the CPS) are very similar. This is also true in the series for those
earnings roughly $70,000 (MA) until their bond holdings drop from 0.115 to 0.053, a change
of 54%.

This dramatic change corresponds to a significant increase in complete market participation
which offers the households full consumption insurance (against temporary shocks) seen in
Figure 4.6 as the jump between the series for median and high variance. This jump also applies
to the second highest class of earners (Doc) in Figure 4.5, a group which goes from high to
total complete markets participation. Notice again that their bond holdings drop significantly

11Recall that the solution concept for the LCCM model was constrained efficiency, which determined the max-
imum degree of risk-sharing. Complete autarky is also an equilibrium in this environment. In that case the
consumption variance would obviously be much higher.

12This formulation is supported by Storesletten et al. (2004) who find evidence for near unit-root persistence.
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Figure 4.3: Within- and between-group variance of log-consumption
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Figure 4.4: Fraction in complete markets, by type
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Figure 4.5: Mean bond holdings for each class, 1980-2004
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Table 4.3: Simulated correlation between market participation and bonds holdings

Education Correlation
Level Coefficient p-value

College or less 0.70 0.003
Bachelor’s -0.76 0.000
Master’s -0.99 0.000
Doctorate -0.95 0.000
Professional 0.00 1.000

and are similar to that of the other group with total participation (Pro). So, bond holdings
(or wealth) drop significantly as market participation increases, and those with higher incomes
more frequently attain full consumption insurance by participating in the complete markets.

4.4 Conclusion

In this paper I studied the effect of a fixed cost for market participation on consumption va-
riance. To calibrate the model, I match the age profile of the variance of log consumption as
first reported in Deaton and Paxson (1994). This results in a modest fixed cost of $180, well
within the range of estimates provided by Vissing-Jørgensen (2002). In the model, permanent
income characteristics cause households to behave in a qualitatively different manner as costs
are not proportional to income or asset purchases. Thus access and therefore the effect of an
increase in income variance differs across groups. By analyzing the steady state responses to
an increase in the transient part of income variance similar to that experienced by the US from
1980 to 2004, I show that the ESM model is consistent with the data for within-group variance
of log consumption. This leads to the most important result of the paper: the observed increase
in consumption inequality understates the true welfare effect of an increase in income variance
as the consumption variance of high income households decreases while that of low income
households increases. Thus any increase in aggregate consumption inequality is driven entirely
by the low end of the income distribution.

An interesting avenue of future work is determining the effect of specific factors over which
households can differ. An example of this is the positive correlation between education and sa-
vings behaviour, conditional on income, as documented in Lawrance (1991). More specifically,
Lusardi and Mitchell (2007) examine the relationship between financial education or literacy
on saving behaviour. The model can also be enriched by adding informational frictions in
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Figure 4.6: Fraction in complete markets, by year
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the risk sharing agreement as in Athreya, Tam and Young (2008) who study the transfer of
income risk to consumption variance in unsecured credit markets. As the age income profile
of consumption variance has been measured over the same sample period (1980 to 1990 in
each of the studies mentioned in this paper) measuring how this changes over time may inform
the direction of future work, as any differences will indicate a change in some aspect of the
household savings-consumption decision.



Chapter 5

Conclusion

This thesis has examined three topics relating to debt. In Chapter 2, I study the use of personal
borrowing in the form of home equity loans by entrepreneurs to secure business financing du-
ring the Great Recession. In Chapter 3, I turned to the market for corporate bonds to study the
disappearance of highly-rated corporate debt. Finally, in Chapter 4, I investigated the impor-
tance of costly access to financial markets for households of different incomes.

In Chapter 2, I make the striking observation that, despite house prices decreasing during
the Great Recession, home equity loan balances increased, all while total debt did not change.
The primary source of the increased use of home equity borrowing was entrepreneurs. I inter-
pret this as evidence of binding financing constraints for entrepreneurs.

As entrepreneurs were not able to borrow during the credit crunch due to more stringent
loan standards and less bank lending to small businesses, home equity loans allowed entrepre-
neurs to survive the crisis. Personal loans were a substitute for business loans. This confirms
studies such as Quadrini (2000) that find that wealth is important for the entrepreneurship de-
cision but deepens the understanding of how, exactly, wealth is used by entrepreneurs. In this
case, housing wealth is used to ease credit constraints and to aid survival and entry. Of entre-
preneurs in 2007, surviving entrepreneurs had higher rates of homeownership and higher house
values relative to those that did not survive. Furthermore, continuing entrepreneurs increased
borrowing against their home, while exiting entrepreneurs did not. Entrants in 2009 had more
available housing wealth than those in 2007.

As discussed above, the drop in home equity resulted in 2007 entrepreneurs hiring fewer
employees and an increased exit rate, which in turn resulted in job loss as well. Using the
population weights provided with the SCF, changes in home equity, and the results obtained
above we can derive a rough estimate of the change to employment. On average, the drop
in home equity caused a drop of 0.23 employees per business for surviving entrepreneurs,
roughly 5% of the observed drop per business (4.3). Furthermore, the drop in home equity
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caused roughly 28,000 entrepreneurs to exit, bringing with them 340,000 employees.

King & Levine (1993) show that effective financial systems that support entrepreneurship
can have a significant impact on economic growth. This paper studies one channel that en-
trepreneurs might employ to finance their business when the usual financial channels are not
available to them. Though entrepreneurs were able to use home equity loans to survive the
Great Recession, it was not costless as more household wealth was exposed to business risk at
the height of the recession. Considering the influence entrepreneurs have on growth and em-
ployment (see, for example, Adelino, Schoar & Severino, 2012) policies that ease borrowing
constraints for entrepreneurs, such as the 7a loan program from the Small Business Adminis-
tration, are a potentially beneficial means to improve aggregate conditions.

In Chapter 3, I document the disappearance of firms with high-credit ratings and analyze
potential reasons for this change in the distribution credit ratings for firms. The change in
the credit-rating distribution has been dramatic and has not been documented in the academic
literature thus far. Possible explanations for this pattern, such as evolving credit rating agency
standards, more highly levered firms, and firms merging, are explored and rejected.

Instead I propose a mechanism that captures the increase in the proliferation of firm infor-
mation. Investors no longer rely solely on credit ratings to relay firm information and firms
need no longer devote resources to unproductive ratings activities. Thus the demand for high
ratings is lessened from both investors and firms, a story consistent with the changes purported
by the financial press. However, due to regulations that require certain types of investors to
hold only investment grade assets, credit ratings retain a certain value. Considering this, it is
the value of the highest ratings relative to other investment grade ratings that has diminished.

The primary testable implication of the model is an increase in the dispersion of interest
rates within a rating class. When the accuracy of the public signal is low, the interest rates given
to two firms with the same rating and different signals will be closer than when the accuracy
is high. In other words, public information does little to seperate borrowing costs across firms
if it is not accurate. In effect, the difference between interest rates increases with the accuracy
of public information as investors are more sure that these firms are of different underlying
quality. I show that this pattern is borne out between 1990 and 2010.

Finally, in Chapter 4, I studied the effect of a fixed cost for market participation on con-
sumption variance. In this chapter, I compared the qualitative and quantitative implications of
a model with endogenously segmented markets (ESM) to a model representing each of the two
standard classes in the macroeconomic literature. The first class are simple incomplete mar-
kets models in the spirit of Aiyagari (1994). These models over-predict the within-group log-
consumption inequality and understate the between-group log-consumption inequality. The
second class are models with limited commitment, such as in Kehoe and Levine (1993). The
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predicted within-group consumption inequality is lower than observed (counter to models with
incomplete markets), while the between-group is higher (consistent with incomplete markets
models.)

In the ESM model, permanent income characteristics cause households to behave in a qua-
litatively different manner as costs are not proportional to income or asset purchases. Thus
access, and therefore the effect of an increase in income variance, differs across groups. This
pattern is bourne out in the data, where poorer households participate is asset markets less fre-
quently and to a smaller degree. To calibrate the model, I match the age profile of the variance
of log consumption as first reported in Deaton and Paxson (1994). The calibration results in
a modest fixed cost for market participation of $180, well within the range of estimates pro-
vided by Vissing-Jørgensen (2002). By analyzing the steady state responses to an increase
in the transient part of income variance similar to that experienced by the US from 1980 to
2004, I show that the ESM model is consistent with the data for within-group variance of log
consumption. This leads to the most important result of the paper: the observed increase in
consumption inequality understates the true welfare effect of an increase in income variance.
This is because the consumption variance of high income households decreases, while that of
low income households increases, and so any increase in aggregate consumption inequality is
driven entirely by the low-end of the income distribution. In effect, income-poor households
experience a larger increase in consumption variance than the economy as a whole.

An interesting avenue of future work is determining the effect of specific factors over which
households can differ. An example of this is the positive correlation between education and sa-
vings behaviour, conditional on income, as documented in Lawrance (1991). More specifically,
Lusardi and Mitchell (2007) examine the relationship between financial education or literacy
on saving behaviour. The model can also be enriched by adding informational frictions in the
risk sharing agreement as in Athreya, Tam and Young (2008) who study the transfer of income
risk to consumption variance in unsecured credit markets. As the age income profile of con-
sumption variance has been measured over the same sample period (1980 to 1990 in each of
the studies mentioned in this paper) measuring how this changes over time may inform the di-
rection of future work, as any differences (such as later retirement, more time spent in school,
etc.) will indicate a change in some aspect of the household savings-consumption decision.
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Table A.1: Percentage of Entrepreneurs in the U.S. Population, Various Definitions.

Cross-section Panel

1989 1992 1995 1998 2001 2004 2007 2010 2013 2007 2009

(1) Active Business Owner 11.6 13.4 11.6 11.7 12.3 12.4 12.5 12.4 10.8 12.7 13.2
(2) Business Owner 13.3 14.4 12.8 12.7 13.6 13.3 13.6 13.2 11.7 13.8 13.7
(3) Self-Employed 11.1 11.0 10.2 11.3 11.7 11.8 10.0 11.4 9.7 10.6 11.1
(4) Groups (1) and (3) 7.6 8.1 6.7 7.4 7.8 7.5 7.6 8.0 6.7 7.8 8.2
(5) New Entrepreneur 2.1 2.3 1.9 2.1 1.5 2.0 1.9 1.5 1.4 1.6 2.9
Note: “New Entrepreneur” is 2-or-less-year-old Active Business Owner.
Source: Survey of Consumer Finances.
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Table A.2: Summary Statistics, All Households.

All Households

2007 2009

Age 49 52
48 50

Education (years) 13 13
13 13

Nonfinancial Income 74,903 76,024
46,000 49,000

Assets 669,616 582,674
217,300 196,730

Debts 100,640 106,387
33,580 35,000

House Value 207,072 182,730
122,000 120,000

First Mortgage 68,357 69,237
0 0

Home Equity Loans 6,145 6,837
0 0

HELOC Limit 12,119 13,133
0 0

Home Equity 132,570 106,656
49,000 35,000

Homeownership 0.69 0.70
1.00 1.00

N 3,857
Note: first row is the mean, second the median.
Source: Survey of Consumer Finances.
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Table A.3: Summary Statistics, Workers and Entrepreneurs.

2007 2009

Worker Entrepreneur Worker Entrepreneur

Age 49 49 52 51
48 49 50 50

Education (years) 13 14 13 15
13 15 13 15

Nonfinancial Income 60,665 172,619 64,378 152,873
40,000 83,000 43,500 90,000

Assets 434,147 2,285,690 381,758 1,908,507
182,020 674,000 168,200 628,000

Debts 83,023 221,544 87,925 228,217
24,300 140,000 25,400 133,000

House Value 177,225 411,915 154,821 366,899
100,000 250,000 100,000 240,000

First Mortgage 58,075 138,929 59,407 134,107
0 92,000 0 88,000

Home Equity Loans 4,587 16,836 4,637 21,349
0 0 0 0

HELOC Limit 8,874 34,391 8,772 41,911
0 0 0 0

Home Equity 114,564 256,151 90,777 211,442
40,000 110,000 29,000 82,000

Homeownership 0.66 0.88 0.68 0.86
1.00 1.00 1.00 1.00

N 2,712 1,145 2,725 1,132
Notes: (1) ‘Worker’ is any non-entrepreneur; (2) first row is the mean, second the median.
Source: Survey of Consumer Finances.
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Table A.5: Summary statistics, 2007 Entrepreneurs.

2007 2009

Exit Continue Exit Continue

Non-financial Income 112,067 187,230 100,485 162,690
73,000 85,200 66,900 90,000

Assets 1,240,945 2,537,786 856,009 2,169,678
479,000 771,900 321,200 693,400

Debts 174,283 232,948 147,748 243,886
112,000 145,000 76,540 142,000

House Value 289,611 441,427 249,822 389,452
185,000 275,000 175,000 250,000

First Mortgage 110,190 145,863 92,095 141,848
72,000 96,000 30,000 95,000

Home Equity Loans 9,014 18,723 8,732 23,179
0 0 0 0

HELOC Limit 16,745 38,648 14,516 43,807
0 0 0 0

Home Equity 170,408 276,840 148,996 224,424
73,000 121,000 48,000 90,000

Homeownership 0.83 0.89 0.79 0.89
1.00 1.00 1.00 1.00

Home Loan-to-value 0.52 0.64 0.47 0.70
0.54 0.44 0.50 0.51

N 146 999 146 999
Note: first row is the mean, second the median.
Source: Survey of Consumer Finances.
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Table A.6: Summary statistics, 2007 entrepreneurs who are also homeowners.

2007 2009

Exit Continue Exit Continue

Non-financial Income 124,036 198,711 114,918 172,211
86,000 90,000 80,000 94,000

Assets 1,459,693 2,732,855 1,076,663 2,357,695
500,800 841,900 390,640 746,000

Debts 200,503 254,660 177,390 269,474
149,000 164,400 117,000 170,300

House Value 350,224 494,140 317,663 436,054
241,000 310,000 205,000 284,000

First Mortgage 133,251 163,282 117,104 158,822
92,000 110,000 89,000 112,000

Home Equity Loans 10,900 20,959 11,103 25,952
0 0 0 0

HELOC Limit 20,250 43,264 18,458 49,049
0 0 0 0

Home Equity 206,072 309,899 189,457 251,279
100,000 145,000 90,000 117,000

Home Loan-to-value 0.52 0.64 0.47 0.70
0.54 0.44 0.50 0.51

N 133 942 130 948
Note: first row is the mean, second the median.
Source: Survey of Consumer Finances.
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B.1 Confidence Intervals on the Coefficient of Variation

Suppose random variable X is distributed log-normal with mean µ and standard deviation
σ. We would like to construct a confidence interval on the coefficient of variation, CV =
√

Var(X)/E(X). Helpfully, the coefficient of variation for a random variable distributed log-
normal does not depend on the mean and can be entirely characterized by the variance.

Begin by determining the theoretical or “true” test statistic. The following are properties of
log-normal distributions:

E(X) = exp(µ +
1
2
σ2) (B.1)

Var(X) = exp(2µ + σ2)(exp(σ2) − 1) (B.2)

CV =
√

exp(σ2) − 1. (B.3)

Now, let Y = ln X. Random variable Y is distributed N(µ, σ2) and the test statistic for σ2 is:

(n − 1)s2

σ2 ∼ χ2
n−1.

The lower and and upper bounds can be defined as follows:

aL ≡
(n − 1)s2

Fχ2(n − 1)−1(1 − α/2)

aU ≡
(n − 1)s2

Fχ2(n − 1)−1(α/2)

Where Fχ2(n−1)−1(1−α/2) is the cumulative distribution function for a chi-squared distribution
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with n − 1 degrees of freedom.

Using these bounds on σ2 and equation (B.3), the following is a 1 − α confidence interval
for the coefficient of variation of X:[ √

exp(aL) − 1,
√

exp(aU) − 1
]
. (B.4)

In order to compute the (1 − α)% confidence interval of the coefficient of variation, all that is
needed is the sample size, n, and the sample variance, s2.

B.2 Support for Proposition (3.4.1)

It is required to show that the probability that a firm is of good type given credit rating A or C

and any public signal is decreasing in a firm’s rating investment, i. That is,

∂Pr(g|κ, ν)
∂i

< 0 ∀ν, κ = A,C

where

Pr(g|κ, ν) =
Pr(κ|g, ν)Pr(ν|g)Pr(g)

Pr(κ|g, ν)Pr(ν|g)Pr(g) + Pr(κ|b, ν)Pr(ν|b)Pr(b)

=
πκ(g, iν)Pr(ν|g)λ

πκ(g, iν)Pr(ν|g)λ + πκ(b, iν)Pr(ν|b)(1 − λ)
(B.5)

and, collecting like terms,

∂Pr(g|κ, ν)
∂i

=
(π
′

κ(g)πκ(b, iν) − π
′

κ(b)πκ(g, iν))Pr(ν|g)Pr(ν|b)λ(1 − λ)
(πκ(g, iν)Pr(ν|g)λ + πκ(b, iν)Pr(ν|b)(1 − λ))2 (B.6)

= Φ
Pr(ν|g)Pr(ν|b)λ(1 − λ)

(πκ(g, iν)Pr(ν|g)λ + πκ(b, iν)Pr(ν|b)(1 − λ))2 . (B.7)

To determine the sign of equation (B.7) we must determine only the sign of Φ, where

Φ = π
′

κ(g)πκ(b, iν) − π
′

κ(b)πκ(g, iν)

as all other terms and factors are positive by definition or nature. It will become evident that
the results are symmetric for each value of ν as investment, i, which may depend on ν, does not
enter the key term. As such, there are two cases to check: a good-type firm which receives a
credit rating of A or C. Recall that σθ

1 + σθ
2 + σθ

3 = 1 for θ = g, b and σθ
1 > 0 for θ = g, b under

Assumptions (3.1) and (3.2).
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Case 1: κ = A

Φ = (σg
2 + σ

g
3)(σb

2 + σb
2)iν − (σb

2 + σb
2)(σg

1 + (σg
2 + σ

g
2)iν)

= −(σb
2 + σb

2)σg
1

< 0

Case 2: κ = C

Φ = −σ3
g(σb

1 + σb
3(1 − iν)) − (−σb

3)σg
3(1 − iν)

= −σ
g
3σ

b
1

< 0

This result implies
π′κ(g)
πκ(g, i)

<
π′κ(b)
πκ(b, i)

for ratings A and C. This has implications which are discussed in Proposition (3.4.1).

Proof of Proposition 3.4.3

Proposition 3.4.3 is repeated here for the reader’s benefit.

Proposition B.2.1 Considerω1, ω2. Let R j(A, ν) be the equilibrium interest rate for firms rated

A with signal ν when ω = ω j. Then, for any ω1, ω2 such that ω1 < ω2,

R1(A, L) − R1(A,H) < R2(A, L) − R2(A,H).

Proof I first derive the derivative of the equilibrium interest rate R∗(A,H) with respect to ω and
show that R∗(A,H) decreasing in ω as this derivative is negative. Second, I derive the derivative
of the equilibrium interest rate R∗(A, L) with respect to ω and show that R∗(A, L) increasing in
ω as this derivative is positive. Recall,

R∗(κ, ν) = r
Pr(ν|g)λπκ(g, i∗ν)γg + Pr(ν|b)(1 − λ)πκ(b, i∗ν)γb

Pr(ν|g)λπκ(g, i∗ν) + Pr(ν|b)(1 − λ)πκ(b, i∗ν)
.

Taking the first derivative of R∗(A,H) and R∗(A, L) with respect to ω and collecting like terms:

∂R∗(A,H)
∂ω

=rλ(1 − λ)(γG − γB)
∂i∗H
∂ω

×

(
ωπA(g, i∗H)∂πA(b,i∗H)

∂i∗H
+ (1 − ω)πA(b, i∗H)∂πA(g,i∗H)

∂i∗H

)
(
ωλπA(g, i∗H) + (1 − ω)(1 − λ)πA(b, i∗H)

)2
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∂R∗(A, L)
∂ω

= − rλ(1 − λ)(γG − γB)
∂i∗L
∂ω

×

(
ωπA(g, i∗L)∂πA(b,i∗L)

∂i∗L
+ (1 − ω)πA(b, i∗L)∂πA(g,i∗L)

∂i∗L

)
(
ωλπA(g, i∗L) + (1 − ω)(1 − λ)πA(b, i∗L)

)2 .

By Proposition 3.4.1, ∂i∗ν
∂ω

< 0 for ν = H, L. By assumption, ∂πA(θ,i∗ν)
∂i∗ν

> 0 for θ = g, b; ν = H, L

and (γg − γb) > 0. Therefore ∂R∗(A,H)
∂ω

is negative and ∂R∗(A,L)
∂ω

is positive. Finally, as R∗(A,H) is
decreasing in ω and R∗(A, L) is increasing in ω, R∗(A, L) − R∗(A,H) is increasing in ω.



Appendix C

Supporting Figures (Chapter 4)

Figure C.1: Simulated participation in complete markets and measured participation in finan-
cial markets, percentage of population, 1980-2004

Source: Survey of Consumer Finances via Wolff (2010).

98



Chapter C. Supporting Figures (Chapter 4) 99

0.0

0.5

1.0

1.5

2.0

<HS HS <College College BA MA/PhD/Prof

R
el

at
iv

e 
S

ha
re

Expenditure Investment

Figure C.2: The relative share of income devoted to expenditure and the relative share coming
from investment, by educational attainment.

Note: Each share relative to “No High School” share. Source: Consumer Expenditure Survey.
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Figure C.3: The relative share of income devoted to expenditure and the relative share coming
from investment, by income group.

Note: Each share relative to lowest income share. Source: Consumer Expenditure Survey.
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