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Abstract

Differences in household savings behavior across income levels are key for understanding wealth
inequality. We propose asset market access as a novel explanation for these differences. We doc-
ument three new facts about the joint distribution of income and wealth in the United States: (i)
wealth gaps by income are primarily driven by differences in asset market participation rather
than invested amounts; (ii) participation heterogeneity mirrors differences in observed market
access; and (iii) most wealth is accumulated through financial products with contractual savings
flows, such as mortgage payments and retirement contributions. We then develop a life-cycle
model of financial lifetime decisions: buying a home, starting a retirement plan, and becoming
an entrepreneur. In the model, income-dependent access to mortgages and retirement plans en-
dogenously determines household participation decisions, while financial contracts and capital
gains govern wealth accumulation among the market participants. Equalizing initially heteroge-
neous access increases wealth for the bottom half of the income distribution by 32%. We evaluate a
currently proposed policy to expand access to retirement plans through a government-sponsored
option and find it effective in fostering broad-based wealth accumulation. Thus, we conclude that
today’s asset markets in the United States do not offer a level playing field for wealth building.
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1 Introduction

Household saving behavior is a key driver of wealth inequality. Understanding the reasons
behind variation in savings and wealth accumulation across households is, therefore, a long-
standing topic of economic research. This paper offers a novel perspective on why some house-
holds save more than others by combining empirical and theoretical analyses. While existing
theories focus on households” willingness to save, we propose differences in the opportunities
to save as an alternative explanation. We argue that unequal access to wealth-building oppor-
tunities between households with different incomes is an important, yet unexplored, cause of
wealth inequality. These access differences are evident in key lifetime savings choices such as
buying a home or starting a retirement plan, as some households have their mortgage appli-
cations rejected or lack access to employer-sponsored retirement plans. By shifting the focus
from willingness to save to market access, we address a fundamental question: Do today’s asset

markets offer a level playing field for building wealth?

We address this question in the context of the United States, focusing on home equity, employer-
sponsored pension plans, and business wealth as primary components of household wealth.
Our empirical analysis examines the joint distribution of these asset classes with income and
yields three main findings. First, participation in these asset markets rises sharply with income.
This finding generalizes the established results of Guiso and Sodini (2013), who document dif-
ferences in asset market participation by wealth and emphasize their importance for observed
wealth differences. Second, we provide evidence that this heterogeneity in participation by
income is strongly linked to the differences in asset market access, specifically, mortgage ap-
proval rates and offer rates for employer-sponsored retirement plans along the income distri-
bution. This finding supports the conjecture in Dynan et al. (2004) that unequal market access
is a key contributor to differences in savings behavior and wealth accumulation. Finally, we
document that the savings flows generated by the long-term financial contracts for mortgages
and retirement plans account for 70% of household savings in the US economy, underscoring

their central role in understanding the saving behavior and wealth inequality.

Guided by these empirical facts, we develop a theory of life-cycle wealth accumulation cen-
tered around the key lifetime decisions that impact wealth building: buying a home, starting a
retirement plan, and becoming an entrepreneur, as well as the associated financial obligations
(mortgage payments and retirement contributions). Our model features heterogeneous asset
market access in the form of income-dependent mortgage approval and offer rates for employer-
sponsored retirement plans that endogenously determines asset market participation. Capital
gains from rising asset prices amplify the wealth accumulation of asset market participants.
We demonstrate that this model matches the novel facts on the joint distribution of income and
wealth. Using the model, we assess the role of the empirically documented heterogeneity in
asset market access for wealth accumulation. We find that heterogeneous asset market access
and the resulting differences in asset market participation are key drivers of low savings among
income-poor households. Eliminating heterogeneity in access increases wealth accumulation
in the bottom half of the income distribution by 32% and decreases it only slightly (3%) in the
top half, thus reducing overall wealth inequality.



Unequal access to asset markets is also an important issue in the current policy debate in the
United States. Using our model, we evaluate the recently proposed bipartisan Retirement Saving
for Americans Actwhich aims to improve retirement savings access for low-income workers by

0 ering a government-sponsored plan. We nd that implementing such a policy successfully
helps low-income households accumulate more wealth. Thus, our empirical and theoretical
results suggest that asset markets in the United States today do not o er an even playing eld
for building wealth, providing worse opportunities to low-income households.

The main data source for our empirical analysis is the Survey of Consumer FinancéSCF), cover-
ing the years 2010 to 2019. The three major portfolio components of US households, home eg-
uity, retirement accounts, and business equity, account for 70% of US households' marketable
wealth. We refer to their sum as core wealtit To characterize the joint distribution of wealth
and income, we group households into income deciles and construct wealth-to-income ratios
for each group. We then study the variation of wealth-to-income ratios along the income dis-
tribution. By averaging wealth within income groups, our analysis abstracts from variation in
wealth within these groups, but we also demonstrate that between-group inequality accounts
for the larger part of total wealth inequality in the data. We establish three new facts about the
joint distribution of income and wealth in the United States.

First, we document that wealth-to-income ratios increase sharply with household income for
each of the core wealth components. The majority of these di erences in wealth by income are
driven by di erences in asset market participation (extensive margin). Strikingly, we nd that
accumulated amounts conditional on participation (intensive margin) remain constant across
the income distribution, and in the case of home equity, actually decrease with income. These
results demonstrate that understanding wealth inequality is a matter of to have or not to have

Second, we examine the sources of the documented heterogeneity in asset market participation
and nd large di erences in observed asset market access by income. Approval of a mortgage
application by a bank is the key condition for access to the housing market, and we document
substantial heterogeneity in approval rates along the income distribution, increasing by a factor
of ve between the bottom and top income deciles. Quantitatively, this pattern is consistent
with the documented rising participation rate for home equity, suggesting that approval rates,
and hence market access, are an important driver of participation rates. In contrast, the share
of mortgage applications remains virtually constant along the income distribution, suggesting
that di erences in demand are unlikely to account for rising wealth-to-income ratios.

Similarly, we document large heterogeneity in access to employer-sponsored retirement ac-
counts. We nd employer o er rates to increase by a factor of four along the income distri-
bution. This increase in access is twice as large as the variation in the pick-up rates of these
plans. Hence, while the di erences in pick-up rates contribute in part to the variation in par-
ticipation rates, the main source of variation comes from o er rates and, hence, asset market
access, as in the case of housing. We provide extensive sensitivity analyses for these facts. The
relationship between income and mortgage approval rates or o er rates remains statistically
and economically signi cant even after controlling for a wide range of household characteris-

1Core wealth overlaps to a large extent with \illiquid assets" in Kaplan and Violante (2014).



tics. We con rm this nding in other data sources such as the administrative  Home Mortgage
Disclosure Act{HMDA) data on mortgage approval rates and the National Compensation Survey
provided by the Bureau of Labor Statistics for pension plans.

In the nal step of our empirical analysis, we highlight the importance of contractual savings
ows for household wealth accumulation. Speci cally, we quantify the proportion of total
household savings in the US economy accounted for by mortgage payments (net of interest
payments) and contributions to employer-sponsored retirement accounts (including employer
contributions). Using aggregate data from the National Income and Product Accounts and
SCF microdata, we estimate that contractual savings ows associated with mortgages and pen-
sion plans account for 70% of the aggregate savings rate. This nding points to a key role of
long-term nancial contracts for understanding saving behavior and wealth accumulation.

Motivated by these empirical ndings, we develop a model featuring key nancial lifetime de-
cisions: buying a house, starting a retirement plan, and becoming an entrepreneur. Our frame-
work di ers from existing models of life-cycle wealth accumulation in two important ways.
First, as opposed to many macroeconomic models, in which wealth accumulation is governed
by the Euler equation and marginal investment decisions, our model focuses on the discrete
choices for these lifetime nancial decisions. 2 Conditional on the decision to save, participants
in the housing and pension markets commit to the ful llment of predetermined nancial con-
tracts (e.g., xed mortgage contracts and pension plans), behaving like wealthy hand-to-mouth
agents in Kaplan and Violante (2014) and Bayer et al. (2019). We abstract from saving in lig-
uid assets and short-run consumption smoothing because we document that non-core wealth
contributes little to life-cycle wealth accumulation. As a second departure from the existing
literature, we introduce heterogeneity in access to asset markets. Following Luetticke (2021)
and Bilbiie (2024), we model trading opportunities in frictional nancial markets as stochas-
tic. Guided by our empirical evidence, we allow these stochastic trading opportunities to di er
with income. Depending on their income, households face di erent probabilities of being ap-
proved for a mortgage or being o ered a pension plan. Thus, we follow the incomplete markets
tradition (Bewley, 1986; Huggett, 1993; Aiyagari, 1994) and abstract from microfounding the
lack of asset market access but focus on its consequence?.

We calibrate the model to the US economy. Our rstimportant nding is that the model with its
focus on lifetime nancial decisions and stylized wealth accumulation contracts closely matches
the joint distribution of income and wealth. Although the calibration does not target hetero-
geneity along the extensive or intensive margin of any portfolio component, it still achieves
an excellent t for both margins along the income distribution. Consequently, it also closely
matches the empirically documented rising wealth-to-income ratios. While the model closely
matches between-income-group wealth inequality, it understates within-income-group wealth
inequality because it abstracts from other mechanisms of wealth heterogeneity, such as precau-
tionary savings or idiosyncratic return di erences. Finally, the model also closely matches the

2To account for the important role of business wealth as part of core wealth, we introduce a discrete occupational
choice for entrepreneurial activity.

SFor entrepreneurial activity, we focus on the friction of nding a valuable business idea at the occupational
decision stage rather than on the nancial constraint of scaling up a valuable idea. In the spirit of the housing and
retirement markets, market entry (receiving an idea) is the key friction for entrepreneurs (Bloom et al., 2020).



untargeted increasing savings rates by income (Dynan et al., 2004). The close model to ers a
new interpretation of these di erences as arising from di erences in market access by income,
providing evidence for the validity of this conjecture in Dynan et al. (2004, p. 436).

To quantify the importance of income-dependent access to asset markets for wealth accumu-
lation and inequality, we conduct an experiment in which we remove income dependence in
asset market access. We do this by setting mortgage approval rates and employer o er rates
for pension plans to their respective economy-wide averages. We nd that participation in
the housing and pension markets increases substantially among those in the lower half of the
income distribution. However, participation in the pension market does not increase among
those at the very bottom due to the availability of the social security system, consistent with
Hubbard et al. (1995). Reduced access to mortgages for the top half of the income distribution
limits their trading opportunities for upgrading to larger houses, thereby reducing the intensive
margin of home equity. When decomposing wealth accumulation by income into active saving
through nancial contracts and capital gains from asset price changes, we nd that worse access
to asset markets further ampli es di erences in wealth accumulation. The reason is that access
provides not only the opportunity to accumulate wealth through active saving, but also the op-
portunity to generate additional wealth growth through asset price increases. To summarize,
the model with homogeneous access to asset markets overstates wealth-building opportunities
for low-income households and understates them for high-income agents relative to the data.

Our model provides a new explanation for why poor households save little. It is not primarily
because they do not want to save more; rather, it is because they do not have the opportunity
to accumulate wealth in the asset classes most important for building wealth. This new per-
spective suggests an important role for recent policy proposals that aim to improve low-income
households' access to asset markets. The last part of the paper evaluates one such proposal: the
bipartisan Retirement Savings for Americans AcAccording to the Act, workers without access
to employer-sponsored retirement plans should become eligible for government retirement ac-
counts with provisions to subsidize pensions for low-income workers. To capture this in the
model, we assume that workers who receive job o ers without access to an employer plan can
choose to enroll in a government plan, with government contributions that phase out with in-
come. When simulating the policy, we nd it to be successful in improving the asset market
participation of lower middle-class households. We validate the macroeconomic predictions
from such a policy based on historical data.

Our work lies at the intersection of three strands of the macroeconomic literature. First, we
contribute to the large literature studying the sources of wealth inequality. Existing research
has extended the standard incomplete markets model a la Bewley (1986), Huggett (1993), and
Aiyagari (1994) through various channels to match the high degree of wealth concentration in
the data.* Recently, return heterogeneity has been emphasized as a driver of wealth concentra-
tion at the top motivated by new empirical evidence (Fagereng et al., 2021; Bach et al., 2020)

4The proposed channels include preference heterogeneity (Krusell and Smith, 1998), rich income dynamics
(Castareda et al., 2003), entrepreneurial activity (Quadrini, 2000; Cagetti and De Nardi, 2006), bequests (De Nardi,
2004), medical expense risk (De Nardi et al., 2010), or non-homothetic preferences (De Nardi, 2004; Straub, 2019).
We refer the reader to the excellent reviews in Cagetti and De Nardi (2008) and De Nardi and Fella (2017). Kuhn
and R os-Rull (2025) provide an overview of the literature on inequality facts.



and theoretical ndings (Benhabib etal., 2019; Hubmer et al., 2021). 5 These studies focus on ac-
counting for wealth concentration at the very top of the wealth distribution, whereas we study
the large di erences in wealth holdings across all income deciles. Furthermore, we study the
joint distribution of income and wealth rather than the marginal distribution of wealth (Gini

coe cient, top wealth shares). There are two notable exceptions to this strand of the literature
with its focus on the top of the wealth distribution. Hubbard et al. (1995) demonstrate how
social welfare programs can lead to low wealth accumulation among income-poor households.
Dynan et al. (2004) document large di erences in saving rates along the income distribution
and conjecture that \higher-income households may save more if they enjoy better access to
investment opportunities”. We con rm this conjecture both empirically and theoretically.  ©

Second, we contribute to the growing macroeconomic literature on saving behavior and portfo-
lio choice that emphasizes the role of nancial frictions in asset allocation (Kaplan and Violante,
2014; Kaplan et al., 2018; Luetticke, 2021; Bayer et al., 2024; Bilbiie, 2024). We follow this strand
in emphasizing frictional trading in asset markets. In particular, we borrow from Luetticke
(2021) and Bilbiie (2024) the modeling of trading opportunities as a stochastic arrival process.
The key di erence of our approach is that we introduce heterogeneity in trading opportunities
by income in line with our empirical evidence. Moreover, this strand of the literature di er-
entiates between liquid and illiquid asset aggregates, while we di erentiate between the three
major portfolio components associated with key nancial lifetime decisions. Our more dis-
aggregated portfolio decomposition allows us to study the role of asset market participation,
which we document to be the key driver of wealth di erences by income. Importantly, we
share with this strand that we take nancial frictions as given, without microfounding them,
and study their consequences for saving behavior and wealth accumulation.

Finally, we connect to the household nance literature that emphasizes the importance of as-
set market participation for portfolio allocation and wealth accumulation (see the surveys by
Guiso and Sodini, 2013; Gomes et al., 2021). Consistent with our empirical ndings, Guiso
and Sodini (2013) show that participation increases with wealth across all asset classes. Their
review further reveals that most of the literature has focused on stock market participation
(see, for example, Mankiw and Zeldes, 1991; Haliassos and Bertaut, 1995; Guiso et al., 2002),
with proposed mechanisms centered on the demand side (i.e., the investors' willingness to
enter the stock market) under the assumption that all households have equal access to nan-
cial markets. Two noteworthy exceptions focus on employer-sponsored retirement accounts.
Choukhmane and de Silva (2024) documents empirically that participation in these accounts
results from participation frictions rather than non-standard preferences, consistent with our
approach. Furthermore, Choukhmane (2025) shows empirically that increasing participation
in retirement plans signi cantly lowers inequality in savings, in line with the implications of

our quantitative model.

The rest of the paper is structured as follows. Section 2 conducts the empirical analysis. Section
3 introduces the model. The calibration strategy is discussed in Section 4. Our main ndings
are presented in Section 5. Section 6 conducts the policy experiment. Section 7 concludes.

SHubmer et al. (2021) show that return heterogeneity is su cient to match wealth concentration at the top.
®0ver the past decade, there has been renewed interest in the topic of savings rate heterogeneity, see for example
Saez and Zucman (2014); Alan et al. (2015); Krueger et al. (2016); Straub (2019); Fagereng et al. (2021).
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2 Empirical analysis

2.1 Our approach

We rely on the Survey of Consumer FinancéSCF) data as the most widely used data to study
the nancial situation of US households (e.g., Bhutta et al., 2020; Kuhn and R os-Rull, 2016).
To align the data with our quantitative framework, we focus on households with household
heads aged 25{65, where the head is in dependent employment or self-employed. To abstract
from business-cycle variation, we pool the four survey waves from 2010, 2013, 2016, and 2019,
covering data over the last decade. We describe the sample selection criteria in Appendix A.1
and demonstrate in Appendix A.2 that the main ndings of this section remain robust when
we combine data from all waves between 1989 and 2019.

Our empirical analysis starts from two main variables: income and wealth. Wealth is the value
of all nancial and real assets net of all debts, i.e., marketable net worth. Income is the sum
of pre-tax wage and salary income, business income (income from a sole proprietorship or a
farm), and transfer income. We exclude capital income (capital gains, dividends, and interest)
from total income to avoid any mechanical relationship between income and wealth and to align
the de nitions in the data and the quantitative model.

We focus on home equity, retirement accounts, and business wealth as the key portfolio com-
ponents on the household balance sheet and refer to their sum as core wealtf These wealth
components capture the key nancial lifetime decisions: buying a home, starting a retirement
plan, and becoming an entrepreneur. On average, core wealth accounts for 70% of total house-
hold wealth in our sample.

The goal of our paper is to study the joint distribution of income and wealth and the di erences
in wealth between income groups. To characterize the joint distribution of wealth and income,
we group households into income deciles and compute average wealth-to-income ratios within
each income decile. This allows us to control for income di erences and study how wealth
accumulation di ers per dollar of income, akin to di erences in an accumulated savings rate.

By averaging core wealth within each income decile, our analysis abstracts from variation in
wealth within income groups. To assess the importance of this simpli cation, we apply the
decomposition method of Bhattacharya and Mahalanobis (1967), which breaks the Gini coef-
cient for total wealth into between-group, within-group, and residual components, and nd
that between-group inequality accounts for 83% of the inequality in core wealth, which strongly
supports our focus on between-group di erences. 8

Figure 1(a) plots wealth-to-income ratios for total wealth (solid-circle line) and core wealth
(solid-triangle lines) by income deciles. Wealth-to-income ratios for total wealth rise linearly
up to the 8" income decile and exhibit a steeper increase towards the top of the income distribu-

"Home equity is the net position of housing assets net of mortgage or related debt. Retirement wealth mostly
comprises employer-sponsored retirement plans (64%) and individual retirement accounts and Keogh plans (30%),
which are accounts workers typically opened with their previous employers.

8Heikkuri and Schief (2025) develop a novel decomposition into within- and between-group inequality only.
Using their method, between-group inequality accounts for 51% of wealth inequality, thus still accounting for the
larger part of overall inequality.



tion. In the rst income decile, wealth corresponds to approximately annual income, whereas
households in the top income decile hold wealth that is ve times their annual income, so a top-
income decile household accumulates four more dollars of wealth per dollar of income than a
household in the bottom-income decile. This observation reinstates the well-established fact
that wealth is signi cantly more concentrated than income.

Figure 1: Total wealth, core wealth, and portfolio components.

(a) Total wealth and core wealth (b) Portfolio components

Notes: Left panel shows total wealth and core wealth relative to household income across income deciles. Right
panel shows the decomposition of core wealth from the left panel into its three components. Wealth-to-income
ratios are computed at the household level and then averaged within income deciles. Core wealth is the sum of
business wealth, home equity, and retirement accounts. Total wealth comprises core wealth plus stocks, bonds,
mutual funds, liquid assets, and remaining assets. The value of each asset component is computed net of debts. See
Appendix A.1 for the sample selection criteria.

Looking at wealth-to-income ratios for core wealth in Figure 1(a) reveals two main observa-
tions. First, wealth-to-income ratios for core wealth lie below those for total wealth, consistent
with core wealth accounting on average for 70% of total wealth. This share, however, varies
with income: for the bottom 90% of households, it exceeds 75%, while it falls slightly below
the average to 68% for the top 10%. This underscores the central role of core wealth for the
vast majority of households. ® Second, core and total wealth increase in parallel over most of
the income distribution, indicating that both wealth measures display a similar pattern in their
joint distribution with income. Hence, understanding the unequal distribution of core wealth

by income will be highly informative about the drivers of unequal distribution of total wealth
and income. In the remainder of the paper, we will, therefore, focus on core wealth and its
components.

2.2 Asset market participation and wealth of participants

Figure 1(b) plots the wealth-to-income ratios separately for each component of core wealth. We
observe a consistent picture across all asset classes with the same qualitative pattern as for total
wealth: An increase that is close to linear up to the 8" decile and a steeper increase in the two
top deciles. Hence, each asset class contributes to more wealth accumulation by income and
a stronger concentration of wealth compared to income in the population. The most notable
di erence is the very steep increase in business wealth in the top income decile, which makes

9Appendix A.3 o ers detailed results on the portfolio composition by income.
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business wealth a key driver of wealth concentration at the very top of the income distribution,
as previously documented by Quadrini (2000) and Cagetti and De Nardi (2006).

The observed di erences in wealth-to-income ratios can stem from di erences in asset market
participation or invested amounts among participating households. In the next step, we de-
compose the total variation in wealth-to-income ratios into the participation rate for each asset
(extensive margin) and the asset value held by participants (intensive margin). 1° Denoting by
I d the wealth-to-income ratio in decile d for asset classa, we have:

1d=3 g 1)
where § is the population share of households holding positive amounts of asset ain income
decile d and ~{ is the wealth-to-income ratio, conditional on holding the asset.

Figure 2: Extensive and intensive margin variation in core wealth components in the SCF.

(a) Extensive margin (b) Intensive margin

Notes: Left panel: the participation rate for each asset class by income deciles. Right panel: wealth-to-income ratios
for each asset class by income deciles, conditional on participation in the respective asset market.

Figure 2 presents the decomposition result. Consider rst the extensive margin variation  §in
Panel (a). The gure shows that participation rates in each asset component rise strongly with
income, meaning that the share of households investing in home equity, retirement funds, or
business wealth increases with income. The gure reveals substantial variation in participation
rates by income, with a 6-fold increase in participation for retirement accounts and business
wealth and a 4-fold increase for home equity. Notably, these rising patterns at the extensive
margin resemble the increasing pattern in the wealth-to-income ratio in Figure 1(b).

These results are in stark contrast to the patterns of the intensive margin variation wd in Fig-
ure 2(b). The intensive margin of business equity is approximately constant along the income
distribution, and it increases only slightly for retirement accounts. Strikingly, the ratio of home
equity to income even declines with income.

Our ndings underscore the crucial role of asset market participation in explaining di erences
in wealth accumulation across the income distribution. They extend the results in Guiso and

%wWe assume that a household owns an asset if the value of the asset held is strictly positive, but our results are
robust to using positive cuto values close to zero.



Sodini (2013), who emphasized the importance of di erences in asset market participation by
wealth for the observed wealth di erences. Our results show that once a household has in-
vested in these assets, asset accumulation relative to income varies little with income. Condi-
tional on participation, the observed intensive margin variation implies that wealth inequality
would be similar to, or even less than, income inequality.

To quantify the contribution of the extensive and intensive margins to wealth accumulation,
we construct wealth-to-income ratios under two counterfactual scenarios. In the xed extensive
margin scenario, we set the extensive margins of the three core wealth components in each
income decile at their sample average and use the observed intensive margins from Figure 2(b).
We then apply eq. (1) to calculate the counterfactual wealth-to-income ratios. Reversely, the
xed intensive marginscenario sets the intensive margins for each asset class constant at their
sample averages and uses the observed extensive margins from Figure 2(a).

Figure 3 presents the results of the two counterfactual scenarios together with the original
wealth-to-income ratios (solid-triangle line). The results are striking. Eliminating the vari-
ation in the extensive margin ( xed extensive margijy we obtain wealth-to-income ratios that
decrease up to the 7" income decile, in contrast to the increasing ratios in the data. In addition,
wealth-to-income ratios in the top decile are below wealth-to-income ratios in the bottom decile.
By contrast, the e ect of removing the intensive margin variation (  xed intensive margir) on the
variation in wealth by income is modest for most of the income distribution, and we only nd
notable variation in the top decile of the distribution. As in the original data, wealth-to-income
ratios remain strongly increasing over the entire income distribution. 1%

Figure 3: Extensive and intensive margin e ects on wealth-to-income ratios.

Notes: The gure shows a counterfactual decomposition of wealth-to-income di erences.  Fixed extensive margin
experiment assumes the extensive margins to be constant across the income distribution and equal to the average
extensive margin for a given asset class, while the intensive margins correspond to the observed values in the data.
The reverse applies to the Fixed intensive margiexperiment.

This nal observation establishes our rst new empirical fact on US household wealth. Varia-
tion in participation rates accounts for virtually all the di erences in wealth accumulation along
the income distribution. From a theory perspective, the importance of participation di erences

Hwhile highly instructive, this decomposition exercise is stylized because it assumes the extensive and intensive
margins to remain constant by income. In the quantitative part, we will allow extensive and intensive margins to
respond endogenously to changes in asset market access and allow for asset substitution e ects.
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scrutinizes the focus of many macroeconomic models on marginal investment decisions, in
which wealth accumulation is governed by the Euler equation. While the marginal consider-
ation captures well average wealth accumulation, it misses the substantial variation across the
income distribution stemming from asset market participation decisions.

2.3 Understanding the joint distribution of wealth and income

The documented variation in asset market participation can result from di erences in the de-
mand for assets or the access to asset markets. In this subsection, we present our second new
empirical nding that there are large di erences in observable asset market access by income.
The SCF data are instrumental for this analysis since we observe direct measures of market
access for employer-sponsored retirement accounts and the housing (mortgage) market.

2.3.1 Pension market

The SCF data allow us to study market access to employer-sponsored retirement plans because
households are asked a series of questions directly aimed at learning about access to this market.
For this analysis, we restrict the SCF sample to households whose heads report working in
dependent employment, but we keep the boundaries of the income deciles the same to maintain
consistency with the preceding analysis.

Approximately 40% of household heads do not have an active employer-sponsored pension
account. This is either because their employer does not o er such a plan (28%) or because they
are not eligible for the plan o ered by their employer (12%). The remaining 60% of workers
have active employer-sponsored retirement plans. We de ne the o er rate as the fraction of
employees whose employer o ers a retirement plan and who are eligible to participate in the
plan. Looking at workers who received an o er for an employer plan, we nd that 80% of these
households are enrolled in the plan. We refer to this measure as the pick-up rate'?

The solid-circle line in Figure 4(a) uncovers the large variation in o er rates along the income
distribution. The o er rate increases by a factor of four from approximately 20% in the bottom
income decile to more than 80% in the top decile. The solid-triangle line depicts the variation
in the pick-up rates by income. We observe a higher level and a substantially lower variation
in pick-up rates than in o er rates. The pick-up rate increases only by a factor of 1.7 from the
bottom to the top decile.

The variation in o er rate, which is the direct measure of market access for retirement accounts,
closely aligns with the variation in participation rates, previously shown in Figure 2(a). We
take this nding as evidence that access heterogeneity by income is an important driver of
participation rate di erences by income. We will explore if this interpretation is consistent
with economic theory using our model in Section 3. In the model, we will take the observed
o0 er rates by income as given. The decision to participate and the choice of which jobs to accept
will be endogenously determined, so the resulting participation rates and wealth accumulation
will provide an opportunity to test our interpretation of the empirical results.

12This naming constitutes a slight abuse of concepts as the o er rate in the SCF data is a stock of households
having received an o er rather than the share of households receiving an o er per period of time ( ow rate). The
same applies to pick-up rates. We will take this into account when calibrating the model to these data.
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Figure 4. Access heterogeneity by income decile.

(a) Pension market (b) Housing market

Notes: Left panel: O er rates and pick-up rates in the market for employer-sponsored retirement accounts. O er
rates are the fraction of employees whose employer o ers a retirement plan and who are eligible to participate
among all workers. Pick-up rates are the proportion of employees who enroll in the employer-sponsored retirement
plan out of the total pool of employees who are o ered a plan. Right panel: Approval rates and application rates in

the housing market. An applicant is a household who submitted a loan application in the past 12 months or who
did not submit an application in the past 12 months because he/she thought it would be denied. An application is
treated as approved if the household receives full funding.

Following the tradition of incomplete markets literature, we will not microfound why certain
trading opportunities do not exist. However, as part of the policy experiment in Section 6, we
will present evidence that job-related di erences are likely important drivers of workers' di er-
ential access to employer-sponsored retirement plans. One concern regarding our evidence on
missing access is that it could be related to unattractive plan conditions for low-income work-
ers. In Appendix A.5.2, we argue against this alternative explanation by documenting that there
are no systematic di erences in contribution and copay rates that could lead to the observed
variation in participation rates.

2.3.2 Housing market

Approval of a mortgage application is the key condition for accessing the housing market. To
study di erences in access to the housing market, we rely again on our SCF dataset since it
provides information on mortgage approval rates by income. We de ne a household as an ap-
plicant if it has applied for a mortgage or home-based loan or requested to re nance an existing
mortgage in the past 12 months. We assign to the group of rejected applicants in addition all
those households that did not apply because they anticipated being rejected as well as house-
holds who did not receive full funding. 13

In our SCF sample, 20% of households applied for a mortgage or re nancing during the past 12
months, and, on average, two in ve households got rejected or received only partial funding.
Figure 4(b) unveils, however, that the average approval rate hides a lot of heterogeneity. The
solid-circle line shows how approval rates vary with household income (as before, the bound-
aries of the income deciles are kept unchanged). The approval rate at median income is 60%,

13In our sample, 5% of households did not apply because they anticipated their application to be rejected.
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which is very close to the average approval rate of all mortgage applications of 62%. Along
the income distribution, we observe substantial heterogeneity in approval rates increasing by
a factor of ve from 16% in the bottom income decile to roughly 80% in the 7 ™ income decile
and 90% in the top decile. The increase by income is non-linear: Approval rates rise steeply
by 60pp up to the 7" decile, where they almost level o and only increase by another 10pp to
the top decile.'#1® The solid-diamond line in Figure 4(b) shows the share of applicants for a
mortgage. This share remains virtually constant along the income distribution at 20%.

As in the case of employer-sponsored pension plans, the described pattern in approval rates
closely aligns with the increasing participation rates for home equity documented in Figure
2(a). Mortgage applications, which we take as a revealed preference measure of mortgage de-
mand, are virtually constant along the income distribution and thus unlikely to be responsible
for the strong rise in the participation rates. As in the case of pension accounts, we interpret
these ndings as evidence for income-dependent access driving participation rates. Again, it
might be the case that unattractive mortgage conditions are an alternative driver of low partic-
ipation among low-income households. In Section A.5.2, we study mortgage interest rates by
income and conclude that the available evidence does not support this alternative explanation.
In the model, we will take the observed approval rates by income as given, while the decision
to apply for a mortgage for a given house will be endogenous.

2.4 Contractual savings ows

Core wealth comprises the main asset classes in which American households accumulate life-
cycle savings. In the nal step of our empirical analysis, we highlight the importance of what
we term contractual savings owdor household wealth accumulation. Using SCF data, we doc-
ument that most wealth is accumulated through such ows|speci cally, mortgage principal
repayments and pension plan contributions. Committing to such savings ows represents ma-
jor lifetime decisions, as they involve long-term nancial obligations.

To compute the household's total savings through retirement plans and mortgages, we rely
on the detailed information in the SCF data on these products. For retirement savings, we
use information on employer and employee contribution rates to the plans of each household
member, together with information on the household members' labor incomes. Multiplying
contribution rates and member-speci ¢ labor income allows us to construct the appropriate
levels of saving ows. For mortgages, we consider all loans taken for home purchase, home
improvements, or home repairs. We multiply the outstanding mortgage balance by the mort-
gage interest rate to compute interest payments and then subtract interest payments from total
mortgage payments for each household in the sample.

We combine retirement and mortgage savings ows and represent them as a percentage of the
total household income. We nd that the household saving rate from these contractual sav-
ings ows is 3.8%. To assess the signi cance of these contractual savings for overall household

1Excluding mortgage re nancing applications reduces approval rates in the lower half of the income distribution
on average by 5pp, thus strengthening our nding regarding the steep gradient in approval rates.

15Using the National Survey of Mortgage Originationfor 2013{2021, we nd that the vast majority of mortgage
applicants (ca. 80%) apply to a single bank. Hence, the pattern of application (and approval) rates depicted in
Figure 4(b) is unlikely to be contaminated by households submitting multiple applications to secure approval.
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savings, we compare this constructed contractual SCF saving rate to the aggregate saving rate
calculated from the National Income and Product Accounts (NIPA).

The average NIPA saving rate out of disposable income for the period from 2010 to 2019 is 6.2%.
This saving rate needs to be adjusted to compare it to the constructed SCF saving rate because
SCF income is total income. We adjust the NIPA saving rate using aggregate data on total and
disposable household income. Speci cally, we use the average ratio of disposable personal
income to personal income in NIPA during this time period, which is 0.9. Using this ratio, we
adjust the NIPA saving rate to obtain a comparable saving rate of 5.4%.

Comparing the SCF saving rate from contractual saving ows of 3.8% to the (total) NIPA saving
rate of 5.4%, we nd that the former accounts for 71% of the NIPA rate. Note that in the SCF, we
only consider contractual saving ows that contribute to building home equity and retirement
wealth and abstract from other savings. The lower share of 71% is therefore expected and is
strikingly close to the 70% share of core wealth in total household wealth in the SCF.

The nding points to a key role of long-term nancial contracts for wealth accumulation. We
incorporate this mechanism in our model by assuming that pre-speci ed mortgage and pension
contracts exist and that agents who gain access and choose to enter into these contracts are
committed to executing them and build wealth through this process.

In sum, the three new empirical facts motivate our assumptions about the structure of the sav-
ings decision in the model below. Rather than focusing on savings decisions regarding the
marginal dollar in always-accessible asset markets, we focus on discrete lifetime decisions re-
garding nancial contracts in asset markets with income-dependent access. The new empirical
facts provide strong support for this modeling assumption, and we will explore how a struc-
tural model with these features compares to observed wealth accumulation patterns.

2.5 Alternative explanations and sensitivity analyses

This section summarizes extensive analyses whose details we relegate to the appendix. The
di erent analyses address potential concerns regarding the presented empirical results and
provide empirical support for some of the modeling choices in Section 3. First, we provide
evidence that from a life-cycle perspective, core wealth captures virtually all life-cycle accumu-
lation dynamics. Second, we provide evidence that other dimensions of heterogeneity in the
mortgage and pension market are unlikely drivers of the observed di erences in asset market
participation. Third, we demonstrate that the correlation with income is not just a mediator of

di erences in household demographics, such as education or age, but that participation, access,
and income remain signi cantly correlated even after controlling for observable household dif-
ferences. Finally, we corroborate our ndings from the SCF data in alternative data sources.

Non-core wealth and life-cycle accumulation:  In Appendix A.4, we document two additional
facts on wealth inequality: (i) non-core wealth is mainly concentrated at the top of the in-
come distribution and (ii) households without core wealth have, on average, also zero non-
core wealth. Hence, there is no evidence that households without core wealth substitute to
non-core wealth for wealth accumulation. Given the focus on life-cycle wealth accumulation
and between-income-group di erences, these facts support our approach of abstracting from
(liquid) non-core wealth in our theory framework.
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Household heterogeneity and participation:  We provide evidence above that wealth accumu-
lation, participation, and asset market access are strongly correlated with income. However,
observable household characteristics such as age and education could jointly drive income,
wealth, and access, so that controlling for these di erences could account for the observed par-
ticipation and access di erences by income. In Appendix A.5.1, we provide regression results
controlling for household demographics (age, race, education, marital status, sex) in addition
to household income. We always nd that the relationship between income and wealth, income
and participation, and income and access remains economically and statistically signi cant. We
take this nding as support for our modeling assumption that there is an important part of ac-
cess heterogeneity with income. In Section 6.1, we provide additional evidence in the context
of our policy experiment on access to retirement plans. We demonstrate that the job-related
di erences in income are even more strongly correlated with access compared to the raw cor-
relation of income and access. This evidence suggests that it is the \labor market situation" of
households that plays an important role as a driver of access heterogeneity.

Alternative explanations: We have provided evidence above that heterogeneity in asset mar-
ket access is strongly correlated with di erences in asset market participation. Instead of di er-
ences in access, it could be di erences in household demand that drive the di erences in patrtic-
ipation rates. In Appendix A.5.2, we address this concern by studying heterogeneity in factors
that could a ect household demand, such as mortgage interest rates, worker contribution rates,
and employer copay rates by income. If anything, we nd copay rates to declinewith income,
and there is no evidence that low-income borrowers do not participate in mortgage markets
because of higher interest rates. Furthermore, while median di erences in mortgage rates, con-
tribution rates, and copay rates across income groups are small, we document substantially
larger heterogeneity within income groups. 1® We take this small observed variation across in-
come groups as support for our modeling assumption of uniform nancial contracts for all
income groups. Accounting for the much larger within-income-group heterogeneity would al-
low our model to generate more within-income-group wealth inequality, thereby moving the
model closer to the data in this dimension.

Validation with other data: We corroborate the results onincome dependence of market access
from the SCF data also in other independent, high-quality data sources. In Appendix A.5.3, we
use Home Mortgage Disclosure AGHMDA) data to study the relationship between mortgage
approval rates and income. The HMDA data allow us to control not only for household demo-
graphics but also for detailed mortgage characteristics. We nd that loan-to-value ratios have
an insigni cant zero e ect when added to a regression for approval rates. Debt-to-income ratios
have a signi cant e ect, but the e ect of income still remains statistically and economically sig-

ni cant. In Appendix A.5.4, we rely on publicly available data from the = National Compensation
Survey(NCS) and results from a special data request to the BLS for this survey as alternative
and independent data to corroborate our results on market access by income for employer-
provided pension plans. Based on these data, we corroborate that o er rates strongly increase
with income. 17 As in the SCF data, pick-up rates vary less than o er rates by income.

18Choukhmane et al. (2024) use a novel employer{employee linked dataset and also document large residual
heterogeneity in contribution rates when controlling for income.

YL ower variation in o er rates in the NCS data results from the fact that the SCF takes eligibility into account,
while the NCS does not.
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3 The model

Guided by the empirical evidence, we develop a life-cycle model of wealth accumulation cen-
tered around three nancial lifetime decisions: buying a home, starting a retirement plan, and
becoming an entrepreneur. The model focuses on life-cycle wealth accumulation as the most
important saving motive (e.g., Gourinchas and Parker, 2002; Cagetti, 2003), and we abstract
from transitory income shocks and low-return liquid assets used to accumulate precautionary
savings to smooth out such transitory shocks (Kaplan and Violante, 2014; Bayer et al., 2019).

We use the new model to quantify the role of heterogeneous asset market access for di er-
ences in wealth accumulation. Consistent with the empirical ndings, we focus on asset mar-
ket participation (Section 2.2) and treat access to asset markets|such as mortgage approval
or employer-sponsored pension plan o ers|as heterogeneous and exogenous (Section 2.3).
While asset market access is exogenous, the saving decision and wealth accumulation are not,
as households optimally choose whether to participate in asset markets in response to the preva-
lence of investment opportunities. For asset market participants, wealth accumulation proceeds
through contractual savings ows in xed nancial contracts (Section 2.4).

Our model also accounts for an additional consequence of asset market access: asset market
participation enables households to bene t from capital gains through asset price changes.
Market access, therefore, provides not only saving opportunities but also access to an income-
generating technology, further amplifying di erences in wealth accumulation between house-
holds with and without access.

3.1 Overview

There is a continuum of nitely-lived agents. Agents enter the modelatage | =1, participate in
the labor market during the rst J periods, and retire at age J +1. During retirement, the agent
may die with a xed probability 1 each period so that the retirement period is of stochastic
length 1=(1 ).

Each model period is splitinto two stages: a labor market stage and a housing investment stage.
At the labor market stage, households receive job o ers and business opportunities. Job o ers
may come with a retirement plan, so the agent needs to decide whether to accept the job o er
and, conditional on accepting it, whether to enroll in a plan if o ered. Business opportunities
provide an alternative to dependent employment. Entrepreneurs can always set up a retirement
plan for themselves when starting a new business. At the housing investment stage, agents
receive housing o ers and decide whether to apply for a mortgage to buy a house.

Agents accumulate wealth in retirement accounts p and home equity gh m, where h denotes
the size of the house, g the current house price, and m the mortgage balance. The dividend
ow d of an active business is associated with business wealthb (details below). Hence, the
agent's total wealth, w, is given by:

w=p+gh m+b (2)

and, therefore, matches the de nition of core wealth from the empirical analysis.
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3.2 Preferences

During the working stage, the agent's instantaneous utility function is additively separable in
non-durable consumption c¢and housing services that are proportional to the house size h:

u(c;h)y=log(c)+(1  )log(h+ h); ®3)

where is the weight on non-durable consumption and h denotes a minimum level of housing
received by each agent that we introduce to abstract from a separate renting market.

3.3 Retirement

We focus on life-cycle wealth accumulation during working life. We model retirement in a
reduced form, assuming that agents derive utility from their accumulated wealth and, in ad-
dition, receive a lump-sum social security bene t with present discounted value ¢g. We in-
clude social security bene ts in our analysis since previous studies have demonstrated that
they create negative incentives for wealth accumulation among low-income households (Hub-
bard et al., 1995). To derive the utility from wealth in retirement, we solve a deterministic
consumption-saving problem where consumption choices depend on total wealth only, agents
have per-period utility u(c) = log( ¢) and face a xed probability  to survive to the next period.
The solution to this problem is to consume a constant fraction 1 of total wealth w+ geach
period, where w = p+ gh m + bis accumulated lifetime wealth. This results in the value
function of wealth at the entry of retirement

log(w+ g) log(1 )

v(w) = 1 1 : 4)

We will use this value function during retirement in the recursive representation of the model.

3.4 Labor market stage

At the labor market stage, the agent enters as a worker or entrepreneur. The worker's labor
market state is denoted by |. A worker in a labor market state | supplies labor inelastically and
earns pre-tax labor income | > 0. If an agent enters as an entrepreneur, she owns a business
whose market value is denoted by b > 0. We model business ideas as seeds to Lucas trees that,
if realized, provide per-period dividends d. Motivated by the empirical evidence of roughly
constant business wealth-to-income ratio at the intensive margin (Figure 2(b)), we assume that
business wealth b corresponds to a constant multiplier  of business income d:'8

b= d: %)

At the beginning of the labor market stage, agents may receive new job o ers for the next pe-
riod. We denote the agent's current labor market state by (I;d), the job o ers and business
opportunities they receive by (I7 d), and the chosen employment state for the next period by

18Business wealth corresponds to the rm's equity, and we implicitly assume that all business equity is intangible
capital. The simplifying assumption that agents do not invest physical capital in starting a rm can be viewed as an
outcome of a well-functioning venture capital market where entrepreneurs with an idea always receives nancing.
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(I°, d(), and we will follow the same convention for other variables. To keep the model tractable,
we assume that a worker never holds business wealth and a business owner does not receive
labor income. Therefore, our convention is to set b= d =0 if the agent is a worker (| > 0) and
to setl = 0 if the agent is a business owner (b= d > 0).

In each period, a worker receives a job o er with probability Py and a business opportunity
with probability Pg. The probability of receiving neither a job o er nor a business opportunity
isl Pw Pg,inwhich case the agent remains in her current labor market state. The worker's
idiosyncratic job o er > 0 follows an AR(1) process (in logs):

logh = wlog()+ " with " N (0; 2): (6)

Conditional on receiving an o er T, the worker faces an exogenous probability p (I of being
o ered an employer-sponsored retirement plan, and ~is an indicator function equal to one if
the job o0 er comes with an option to open a pension account and zero otherwise.

Workers decide whether to accept the job o er, internalizing that the chosen labor market state
will a ect both the probability of being granted a mortgage during the housing investment
stage later on and the labor market dynamics in the subsequent periods according to eq. (6).
Conditional on accepting the job o er with an option to set up a pension account, a worker
must choose whether to enroll in the plan. If she rejects the job o er, she remains in her current
labor market state with 1= | and 9= , where indicates whether she is enrolled in a plan
with her current employer. We formulate the decision problem in Section 3.8 recursively.

With probability Pg, a worker receives a business opportunity with a dividend ow & For
simplicity, we assume that the business opportunity arriving to workers is an i.i.d. random
variable drawn from a uniform distribution and is, therefore, uncorrelated with the worker's
current job. Workers who receive a business opportunity must decide whether to realize it.

Entrepreneurs derive a dividend income d each period and consume the value of their business
b during retirement according to eq. (4). Once agents decide to become entrepreneurs, they
cannot switch back to being workers for the remainder of their working lives. Entrepreneurs
can grow their business by receiving a new business opportunity d each period, which fol-
lows a stochastic process equivalent to eq. (6). Upon receiving a new business opportunity,
entrepreneurs must decide whether to realize or forgo it. The private pension market for en-
trepreneurs is assumed to be frictionless, i.e., all business ideas arrive with an opportunity to
open a retirement account, and we allow business owners to choose whether they want to set
up a private pension account whenever they accept a new business opportunity.

3.5 Retirement accounts

Workers and entrepreneurs receive opportunities to invest in pension accounts. While busi-
ness owners can always access the pension market when receiving a new business opportunity,
access to employer-provided retirement accounts is frictional. Consistent with our empirical
analysis, we assume that the probability of being o ered an employer-sponsored retirement
account, p(lN, depends exogenously on the worker's labor market state I We use the data
from Figure 4(a) to parameterize this probability schedule (see Section 4 for details).
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While the supply of employer-sponsored plans is exogenous, our model generates an endoge-
nous demand for these assets. Retirement plans are attractive for life-cycle wealth accumulation
for three reasons. First, they are subject to preferential tax treatment as contributions are made
from pre-tax labor income. Second, the employer matches a portion of the employee's contribu-
tions. Third, pension wealth is typically invested in nancial markets in a combination of bonds
and stocks that yield interest income, dividends, and capital gains. Our framework incorpo-
rates all three features, making retirement plans an important means of wealth accumulation.

We model the retirement plan as a pre-speci ed nancial product where workers commit to pay

a xed share \y of their laborincome | into the account each period as long as they work in the
same job. The employer matches the employee'’s contribution ata xedrate p, and workers can
deduct the amount /| from their taxable income. Each period, the account holder receives a
rate of return rp on her pension account balancep that comprises interest income, dividends,
and capital gains that we assume are directly accumulated in the account. Therefore, the law
of motion for pension wealth reads:

PP=(1+ rp)p+ Y1+ p) wl® (7)

If a worker chooses to stay in her current job with an active pension plan ( ° = =1 and
19= 1), she continues to pay into the retirement account. Employer-provided pension plans
are fully portable across jobs, so when workers move from one job to another, they carry their
accumulated retirement savings with them and continue paying into the account as long as
they again enroll in a pension plan in a new job. If the new job does not o er a plan or the
worker does not enroll (= 0), the worker keeps the existing account so that the next period's
balance equalsp®= (1 + rp)p. Similarly, if the worker becomes an entrepreneur, she keeps her
account and may choose to continue paying into it as an entrepreneur.

Entrepreneurs can also accumulate savings in a pension account, and we allow them to open
an account whenever they realize a new business opportunity. Like employer-provided plans,
pension accounts are pre-speci ed nancial products that require paying each period a xed
share g of the dividend payments d. Similar to eq. (7), the law of motion for pension wealth
for business owners reads:

p’=(@+ rp)p+ © gd? 8)

3.6 Housing investment stage

At the housing investment stage, agents receive investment opportunities for housing. We
model the housing market as a search market where agents receive each period a random op-
portunity to buy a house of size h 2 H at current price g. Housing o ers follow a log-normal
distribution with mean  , and variance 2. We introduce an additional state i =0 in the sup-
port H, which we interpret as an opportunity to move to rental housing and consume housing
service h. We denote the distribution of housing o ers over the discretized support H by (h).
A housing o eris an i.i.d. random variable across agents and time. We allow the house price ¢
to change over time to capture capital gains in the housing market that have been a characteris-
tic feature of housing markets over recent decades. For tractability, we assume that households
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have perfect foresight for house prices.*®

Agents can always reject a housing o er and remain in their current house. Agents who prefer
to downsize and draw an o er h < h always get their mortgage application approved. If the
agent is a rst-time home buyer ( h = 0) or decides to increase the value of existing housing
and draws a corresponding oer ( i > h), she must take out a mortgage m 0 to nance
additional housing. Consistent with our empirical analysis, we assume that the probability
of being approved for a mortgage, denoted by 4 (y9, depends on the household's income
y02 f 1% d%. Workers and entrepreneurs face the same frictions in accessing the housing market,
conditional on their income. To parameterize the probability schedule 4 (y9, we will directly
use the approval rates for mortgage applications from the empirical analysis (Figure 4(b)). The
probability of being granted a mortgage is independent of the housing value qgi1.2°

While access to the mortgage market is frictional and exogenous, two forces generate endoge-
nous demand for housing in our model. First, housing provides agents with a utility ow dur-

ing the working stage according to eq. (3). Second, the accumulation of home equity gh m
contributes to life-cycle savings as agents consume their accumulated wealth during retirement
(eq. 4). Hence, housing serves a dual role as a consumption and investment good.

Like retirement plans, mortgages arrive as pre-speci ed nancial contracts. A contract has a
xed interest ry and requires each period a xed repayment share  of the initial mortgage
amount m at the time of purchase. The law of motion for mortgages reads:

ml=(1+ ry)m+qh® h) 1msom; 9)

where 1. ¢ is an indicator function that is one if the current mortgage balance m is positive.
A mortgage balance of zero (m = 0) applies to non-participants in the housing market, rst-
time home buyers, for whom it also holds that h = 0, as well as to outright homeowners with
h > 0who have already repaid their mortgage. Although there is no downpayment for rst-
time home buyers, most home buyers in our model will upgrade their homes ( h° > h) and
make downpayments by using their accumulated home equity ( gh m). For a new house,
only additional housing investments, q(h® h), will be nanced through a mortgage.

All agents with outstanding mortgage debt ( m > 0) have to pay interest ry on their debt bal-
ancem and make an amortization payment m_, where m is the initial mortgage balance when
purchasing the house, which becomes an additional state variable in the household problem.
As there are no unexpected income declines in the model, agents have no incentive to default
on mortgage contracts, so we abstract from a default decision. Finally, mortgages constitute
long-term nancial commitments, a fact that limits the demand for housing.

3.7 Budget constraints

An agent's taxable income is her market income y 2 f I; dg net of mortgage interest payments
and contributions to retirement plans that can be made out of pre-tax income and reduce taxable

PThere is a one-to-one mapping from household age to the house price at that age. Hence, age is a su cient
state variable for the household to know the current house price g.

2appendix Table 11 shows that there is no signi cant e ect of loan-to-value ratios on approval rates in the
HMDA data once we control forincome and household characteristics, which is why we abstract from this constraint.
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income. Taking into account our convention that d = 0 if | > 0 and vice versa, the taxable
income y becomes

I T R . A

market income  retirement contributions mortgage interest payments

Only agents who have an active pension plan (= 1) contribute to their retirement account,
and only agents who have a positive mortgage balance (1,>0 = 1) make mortgage interest
payments. Conditional on the current job and housing, the agent's non-durable consumption
in the current period equals the after-tax income net of pension contributions and amortization
payments in case of a positive mortgage balance:

c=y T(y) (wl+ gd) 1mnso(m); (11)

where T(y) denotes the income tax function speci ed in the calibration section.

Hence, consumption corresponds to the income net of the nancial contracts and taxes and
follows hand-to-mouth dynamics, with few poor hand-to-mouth households and a majority of
wealthy hand-to-mouth households, in line with the empirical evidence in Kaplan et al. (2014).
Note that the wealth dynamics of wealthy hand-to-mouth agents in our model di er from Ka-
plan and Violante (2014). Whereas agents in their model build up liquid wealth to deposit it
infrequently into their illiquid account and follow hand-to-mouth behavior if their wealth is
tied up in illiquid assets, wealth accumulation in our model happens constantly through long-
term nancial contracts (Section 2.4).

3.8 Dynamic programming problem

We summarize the agent's joint labor market and nancial state at the beginning of a period by
her agej and a state vectorx  (I;d; ;p;h;m;m ), where (I;d) denotes the labor market state,

the indicator function whether the agent has an active pension plan, p the pension account
balance,h the housing stock, m the mortgage balance, andm the initial mortgage balance when
purchasing the house.

We describe the dynamic programming problem proceeding backward. Agents enter retire-
ment at age J + 1. Their value function in retirement is v(w) derived in Section 3.3. During
working life, each period is divided into two consecutive stages: the labor market stage and the
housing investment stage. Proceeding backward, we start with the housing investment stage,
where the agent receives housing o ers h and decides whether to apply for a mortgage or not.

To save on notation, let the state vector z°= (12d% ©p% summarize the outcome of the labor
market stage of the current period. The decision about moving to a smaller house i h does
not involve risk about mortgage approval, so if the agent takes the o er for a smaller house,
her value function is given by Vj+1 (z%h;m%m9, and if she declines it, the value is given by
Vi +1(z%h;m% m), where the last state always denotes the initial mortgage balance m. If the
agent applies for a mortgage for the oer I > h and receives approval for nancing, which
happens with probability (y9, her value function is given by Vj+1 (z% %, m%m9. If she does
not apply for a mortgage or the o er is not approved, she remains in the current house, and her
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continuation value is V1 (z%h; m% m). In both cases, the mortgage balancem®follows the law
of motion in eq. (9).

At the beginning of the housing investment stage, agents form expectations over housing o ers,
and their expected value can be summarized as follows:

X
Vi (z%h;m;m) = (M wImax Vi (2%mmo%m9; Vi (z%h;m%m) (12)
A>h
X
+1 w NV @%hmim) + (Mmax  Vis (2%5mm%m9; Vi (2%h;mo%m) -
A h

Observe that if the agent does not apply for a mortgage for ahousingo er R > h, the expression
in round brackets boils down to Vj+1 (z%h; m% m), which is the value of staying in house h.

At the labor market stage, the agent may receive a job o er or a business opportunity (I7 d). Ifan
agentreceives a job o er, she also learns if it comes with a retirement account, which is denoted
by =2 f 0; 1g. For business owners, access to the pension market is frictionless, always leading
to 7=1,i.e., an opportunity to set up a pension plan (so we will omit it to simplify notation).
Note that agents can choose to enroll in a pension plan (if o ered one) only when they switch
jobs or start a new business.

The agent's decision problem in the labor market stage for di erent combinations of o ers is

VWP (x;1r 1) = maxfV(x);maxfV, (I &;0;p;h;m;m); Vj (T & 1; p;hym;mygg,— (13)
VPN GE0) = maxtV (x); Vi (17 6: 0; p; h; m; m)g; (14)
VE(x;d) = maxfVj(x);maxfVj(Fd;0;p;h;m;m); Vi (T &L p;h;m;m)gg,  (15)

where superscripts indicate the occupation (W for worker and E for entrepreneur) and the
opportunity to open a pension account ( P when a retirement plan is available and N if not).
Speci cally, the rst line is the worker's decision problem with a job o er I"that includes a
retirement account ( ~=1). V, (x) stands for the agent's utility at the beginning of the housing
stage, introduced above, if the agent does not change the labor market state, leading tol = 1°
d=d% = 9 andpfollows from eq. (7){(8). V; (I} &;0;p;h; m;m) denotes the continuation
value from accepting the job o er but rejecting the pension plan o er, while  V; (I7 d; 1; p; h; m; m)
denotes the value from accepting the job o er and enrolling in the plan. The second line is the
worker's decision problem without the opportunity to investin aretirementplan(  ~=0). The
third line corresponds to the case when the agent receives a business opportunity d'and can set
up a retirement plan if preferred.

Combining eq. (13){ (14), we further de ne
vWein= pMVYP oG+ pMVYN (X1 0)

as the expected value of receiving ajob o er I, where p (I) is the probability of being o ered an
employer-sponsored retirement account. Combining the case of receiving a job o er, a business
opportunity, and the event of receiving no o er, occurring with probabilities  Pw, Pg,and 1
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Pw Pg, respectively, the value function at the beginning of the labor market stage is
Vi(x) = u(c;h) + PWEVY (D 11+ PEENVE OGO+ (1 Pw  Pe)V(X):

Since the business opportunity for workers is an i.i.d. random variable, the second expectation
operator is unconditional. Consumption follows from the budget constraint in eq. (11) as the
residual of the decision from the previous period and the current labor market status. Finally,
since business owners do not return to dependent employment by assumption, we can use
\/J-E (x;d) de ned in eq. (15) to express their value function at the beginning of the period as
h [
Vi(x)= u(c;h)+ E VE(x;@ jd (16)

4 Calibration

We calibrate the model to the SCF data from the empirical analysis in Section 2. For asset
returns, we rely on data from Jord a et al. (2019). We set some parameters outside the model
and calibrate the remaining parameters inside the model. Although all of the latter parameters
must be calibrated jointly, we provide an intuitive discussion about the relationship of each
parameter to a corresponding data moment. Table 1 lists all model parameters and reports the
corresponding source or the empirical target.

To initialize the distribution of agents, we proceed as follows. All agents are assumed to enter
the model at age 20. The initial conditions for these agents are parameterized based on the
subsample of households aged 20{24 from the SCF data. When comparing the model to the
data, we discard this age group to avoid the in uence of the initial distribution, focusing instead

on the age group 25{65, consistent with the sample selection in the empirical section.

At age 20, agents enter the model in the lowest labor market state and without any pension
wealth, but there is a share of these agents who work in jobs o ering a retirement account
that we set to 30%. The share of entrants with positive home equity is 17% We set their initial
house value and the mortgage balance such that their home equity-to-income ratio, (gh m)=y,
is equal to 3.9 and the loan-to-value ratio, m=(gh), is 53%.

A subset of the model parameters, for example, those governing the stochastic process for labor
income or business ideas, is occupation-speci c. To calibrate these parameters, we de ne a
household in the SCF data as aworkerif the household head reports working for someone else
and as abusiness ownef the household head reports actively managing a business.

Demographics: The model period is one year. Agents enter at age 20 and retire at age 66. After
dropping the rst ve years, the duration of the working life is ~ J = 41 periods. The average
duration of retirementis 1=(1 )= 20 years, such that the survival probability  is 0:95.

Labor markets: The idiosyncratic job o ers T"follow an AR(1) process given by eq. (6), which
we approximate using a discrete-state Markov chain. We match the variance pro le of log
income for workers by age from the SCF. The slope of the pro le informs the dispersion of
oers 2, and the auto-correlation y is informed by the curvature of the pro le. Importantly,

the calibration of these parameters cannot be done outside the model because agents have an
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Table 1: Calibrated parameters.

Parameter Interpretation Value Source/Target

Parameters set outside the model:

Demographics:

J Duration of working stage 41
Duration of retirementis 1=1 ) 0.95
Frictional access to pension and housing markets:
H(y) Mortgage approval rates by income Figure 4(b) SCF
Financial contracts and returns:
w Contribution rate for workers 0:05 SCF
v Interest rate on mortgage 0.02 FRED
Business wealth multiplier 15 SCF
rp Return on pension wealth 0.029 Jorda et al. (2019)
My Return on home equity 0.005 Jorda et al. (2019)
Income taxation and Social Security:
(15 2) Income tax level and progressivity (0.08,0.22) Heathcote et al. (2020)
R Replacement rate 0.40 Brendler (2023)

Internally calibrated parameters:

Labor market:

(w; 2) AR(1) process for labor income (0:95;0:06) Variance of labor income by age
(e; 2 AR(1) process for bus. income (0:89;0:15) Business wealth/labor income by age
Pw Probability to receive job o er 0:48 Average job tenure = 7 years
Pe Probability to receive business idea 0:02 Extensive margin for business wealth = 12.7%
Retirement accounts:
p(l) O er rates for employer-provided plans Schedule See text.
Discount factor 0.97 Extensive margin for pension wealth = 61%
P Employer's share paid into account 0.59 Intensive margin for pension wealth = 0.9
E Contribution rate for entrepreneurs 0:08 1+ p) w
Housing:
Weight on non-durable consumption 0:92 Extensive margin for home equity = 67%
Amortization rate 0:06 Intensive margin for home equity = 1.5
(n; B) Log-normal distrib. of housingoers h=Y (1:45;0:84) Mean(h=Y)=3.0,Var( h=Y)=11.1
(A =0) Probability to receive rental housing 10:0% Mortgage application rate = 20%
h Housing for renters 01 Lowest positive point in the housing grid H

acceptance-rejection decision for job o ers, such that the age pro le of income is endogenous. 2
Appendix Figure 22(a) shows the tto the empirical variance pro le for labor income by age.
Finally, the probability of receiving ajob o er, Py, is calibrated to match the average job tenure
in the US labor market of 7 years (Jung and Kuhn, 2019).

The idiosyncratic process for business ideas of entrepreneurs, b, follows an AR(1) process
equivalent to eq. (6) with corresponding parameters ( g; 2). As for the process of labor mar-
ket opportunities, we approximate it using a discrete-state Markov chain. The number of ob-
servations for business wealth in some age groups is very small in the SCF, so we target the
average ratio of business wealth to income by age rather than the variance to calibrate ( g; ?).
This ratio is informative about the dispersion of business opportunities because it governs the
decision of workers in the model whether to become entrepreneurs or stay in their current job.
Appendix Figure 22(b) shows the model t of this margin. We calibrate the arrival rate of busi-

21 ow et al. (2010) demonstrate the importance of accounting for selection when estimating income risk due to
the job change.
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ness ideasPg to match the average extensive margin for business wealth by income equal to
12.7% from the SCF sample. Note that the intensive margin of business wealth in the model
is constant along the income distribution and equal to the business wealth multiplier in eq.
(5). Weset =1 :5to match the intensive margin in the SCF data (Figure 2(b)).

Housing and pension markets: We parameterize the income-speci ¢ access rates to the mort-
gage market,  (y), outside the model using the income-dependent approval rates for mort-
gage applications from the empirical analysis (Figure 4(b)). To smooth out these probabilities,
we approximate it by the functional form ¢+ 1=y. We have to proceed di erently when cal-
ibrating the o er rates for employer-provided pension plans,  p(y). As already mentioned in
the empirical analysis, the observed o er rate in the SCF data is the share of households hav-
ing received an o er (stock) rather than the share of households receiving an o er per period
of time (ow). For this reason, we assume that the (unobserved) ow o er rates, p(y), fol-
low the same functional form as the mortgage approval rates, and we calibrate its parameters
inside the model, matching the pro le of stock o er rates observed in the data (Figure 4(a)).
Appendix B.2 displays the probability schedules 1 (y) and p(y) used in the model and pro-
vides an additional discussion on their speci cation. 22

Housingo ers h 2 H follow a (discretized) log-normal distribution with mean h and variance

ﬁ. We normalize housing values in the model and data by the respective average household
income and calibrate the two parameters to match the mean and variance of housing (condi-
tional on homeownership) as observed in the SCF. We add to the housing grid the lowest state
equal to zero, corresponding to the case when the household receives a rental o er. We set the
probability of receiving such an o er inside the model, targeting the average mortgage appli-
cation rate of 20%. The subsistence level of housing,h, is set to the lowest positive value in the
grid for housing o ers H. We set the mortgage interest rate,ry , at 2%.23

To parameterize capital gains in the housing market and returns on retirement accounts, we rely
on asset price and CPI data for the United States from Jorda et al. (2019) for the time period from
1970 to 2019. In the model, we abstract from aggregate risk and follow Kaplan and Violante
(2014) to adjust asset prices accordingly (see their eq. (C.5) in Online Appendix C). For house
prices, we use the nominal house price growth, adjusting it for CPI in ation, and arrive at an
average real annual house price growth of 0.5%. For retirement accounts, we use the 2010 to
2019 SCF data to derive the average share of retirement accounts invested in the stock market,
which we nd to be 46.6%. For the return on the stock market, we use dividends and stock
price changes. For bonds, we use average interest rates in the bond market. We adjust these
nancial returns for in ation using the CPI and aggregate them using the equity share from
the SCF. We nd a real risk-adjusted return on retirement accounts of 2.9%. 24

2\\e demonstrate that conditional on household income, there is little variation in o er rates for employer-
sponsored pension plans across di erent age groups in the SCF, which is why we chose to specify o er rates in the
model as a function of household income only. We provide similar evidence for mortgage approval rates.

ZAccording to the Federal Reserve Economic Data (FRED), the 30-year xed rate mortgage average in the US
during 2010{2019 was 4% (see https://fred.stlouisfed.org/seriessMORTGAGE30US ). Assuming an in ation
rate of 2%, we obtain the parameterized value of ry .

%This value falls in the middle of the range of estimates used by Kaplan and Violante (2014), who applied a rate
of 2.3% for illiquid assets and 3.5% for retirement accounts for the period 1960 to 2009.
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We calibrate the remaining parameters of the housing and pension markets inside the model,
targeting the average extensive and intensive margin for home equity and pension wealth (we
do not target heterogeneity by income). We calibrate the relative weight on non-durable con-
sumption, , in eq. (3) by targeting the average extensive margin for home equity at 67%.
Similarly, the amortization rate  is calibrated to match the average intensive margin of home
equity, equal to 1.5. Furthermore, the discount factor is determined by targeting the average
extensive margin for pension wealth at 61%. Finally, the average employee's share of income
paid into retirement accountsis w = 5% in the SCF, and we calibrate inside the model the
employer's copay rate p to match the intensive margin for pension wealth equal to 0.90. En-
trepreneurs are assumed to contribute the sum of the employer's and the employee's shares,
ie., e= w(@+ p), equaltoca. 8%.

Income taxation and Social Security: Following Heathcote et al. (2020), we specify the income
tax functionas T(y) =y | (1  1)(y=1)' 2, wherey is the agent's taxable income de ned
in eg. (10) and y=l is the agent's taxable income normalized by the economy-wide average
income | . We set income tax progressivity » to 0.22 based on Heathcote et al. (2020) and the
income tax level ; to 0.08, which implies that the mean-income agent pays an average income
tax of 8%. Retirees receive each period a constant fractionR = 40% of average income | as
public pension bene ts (Brendler, 2023). The present discounted value of all future pension
benets is then givenby g= RI (1 + rp)=1+ rp ), which we use to compute the value
function for retirement in eq. (4).

5 Findings

Our model focuses on lifetime nancial decisions and participation in asset markets, assuming
unequal access to wealth-building opportunities across income groups. The rst question we
address is whether this novel mechanism can replicate the empirically observed patterns of
wealth accumulation. Our rst step is therefore to demonstrate that the calibrated model with
income-dependent asset market access closely aligns with the documented empirical facts on
the joint distribution of income and wealth and asset market participation. In the second step,
we conduct comparative statics to explain the model's wealth accumulation mechanism and
the role of income-dependent asset market access.

5.1 Model t

Figure 5 shows the extensive and intensive margins of home equity, pension wealth, and busi-
ness equity along the income distribution in the calibrated model together with their empirical
counterparts. Panels (a) and (d) show the model t of the extensive margin and the inten-
sive margin for home equity. The model tracks the empirical pro les of both margins closely.
Importantly, it matches the strong increase at the extensive margin and the declining intensive
margin in the lower half of the income distribution. Panels (b) and (e) display the model t
for the extensive and intensive margin of pension wealth. Again, the model accurately matches
both margins across income groups. Panels (c) and (f) show the t for the extensive and inten-
sive margin for business wealth by income. Despite being a stylized model of entrepreneurial
activity, the model closely matches the extensive and intensive margins of business wealth.
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Figure 5: Extensive and intensive margins in the model and data.

(a) Home equity: Extensive margin (b) Pension: Extensive margin (c) Business: Extensive margin

(d) Home equity: Intensive margin (e) Pension: Intensive margin (f) Business: Intensive margin

This close t across asset classes is not part of our calibration strategy, since we only target the
average extensive and intensive margins, not their heterogeneity by income. This close tis also
not a direct consequence of exogenous access heterogeneity because participation decisions,
mortgage applications, and pick-up rates for retirement plans are endogenous. Appendix C.1
further shows that the model is consistent with empirically observed constant mortgage appli-
cation rates and increasing pick-up rates for retirement plans by income.

Figure 6: Wealth-to-income ratios for wealth in the model and data.

Figure 6 presents the resulting wealth-to-income ratios by income as a measure of the joint
distribution of income and wealth. It shows that the model closely matches the characteristic
property of increasing wealth-to-income ratios by income. The model misses only the non-
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linear increase of the wealth-to-income ratio towards the top decile. For a more granular de-
composition, Appendix Figure 25 shows how the model ts the wealth-to-income ratios for each
wealth component. Appendix Table 12 further reports the shares of each wealth component by
income in the model and data. Appendix Figure 27 shows the evolution of wealth-to-income
ratios by age as a non-targeted dimension of wealth accumulation, and it can be seen that the
model closely aligns with the almost linear increase in wealth-to-income ratios in the data.

The overall close t to the wealth accumulation pattern by income provides support for our
wealth accumulation mechanism that combines participation decisions with contract-based
wealth accumulation of participants. We take the model's ability to jointly match wealth ac-
cumulation and participation as support for this paper's view that heterogeneous asset market
access is a key driver of di erences in wealth accumulation along the income distribution.

Table 2: Gini index for income and wealth in the model and data.

Model SCF
Income 0.51 0.51
Wealth 0.69 0.77
Ampli cation 35% 50%

Notes: Ampli cation is a percentage change in the Gini index for net worth relative to the Gini index for income.

Table 2 compares the model tforincome and wealth inequality, as measured by the Gini index.
While the income process in our model is endogenous, with workers accepting and declining
job o ers, we calibrate its parameters to match the increase in cross-sectional income inequality,
so the model matches exactly the Gini index for income of 0.51. At the same time, wealth
inequality in the model is not targeted. Looking at the Gini index for wealth in the model, we
nd it to be 0.69 compared to 0.77 in the data, so the model accounts for 90% of the empirical
wealth inequality. Comparing the relation of income inequality to wealth inequality in the
model and data, we nd that wealth inequality is 35% (18pp) higher than income inequality

in the model (last row of Table 2), while the ampli cation in the data is 50% (26pp). Thus, the
model misses some of the empirical drivers of wealth inequality. We discuss this point next.

Using the decomposition approach of the wealth Gini index into between-group, within-group,
and residual inequality by Bhattacharya and Mahalanobis (1967), we nd a substantial con-
tribution from between-group inequality, with Gini indices of 0.60 (model) and 0.64 (data).
However, the sum of the within and residual components shows a larger discrepancy between
model and data: the corresponding Gini index is 0.08 in the model versus 0.13 in the data.
Applying the more recent decomposition method by Heikkuri and Schief (2025), which parti-
tions the Gini index into only within and between components, we nd that the between-group
component closely matches with 0.41 (model) versus 0.39 (data), while nearly the entire gap
between model and data arises from the within component: 0.28 (model) versus 0.38 (data).
Therefore, the lower overall wealth inequality and the smaller ampli cation over income in-
equality, reported in Table 2, are due to lower within-income-group inequality in the model.

This conclusion of a lower within component can also be directly observed when looking at Fig-
ure 7(a) that plots the Gini coe cients for wealth within each income decile. The model repli-
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Figure 7: Within-income group wealth inequality and role of capital gains.

(a) Within-income inequality (b) Capital gains and active savings

Notes: Left panel: Within-income-group wealth inequality, measured by the wealth Gini coe cient within each
income decile. Right panel: Decomposition of the model-implied wealth-to-income ratio by income decile, distin-
guishing contributions from active savings and capital gains.

cates the empirical pattern of wealth inequality decreasing with income. Notably, the largest
di erence in Gini coe cients appears among the highest-income households. As discussed in
the introduction, much of the existing literature focuses on explaining the high concentration
of wealth at the top. The proposed mechanisms from this literature, such as heterogeneity in
returns and preferences, luxurious bequest motives, and other forms of non-homothetic pref-
erences, have in common that they introduce additional heterogeneity beyond income. In con-
trast, our analysis restricts household heterogeneity to income and focuses on di erences in
wealth accumulation across the entire distribution, making it complementary to existing work.

The presence of capital gains in the model allows us to also quantify the joint role of access to
asset markets and capital gains for wealth accumulation. Figure 7(b) decomposes the wealth-
to-income ratios into active saving through contributions from nancial contracts and the com-
ponent from asset price changes and capital gains in retirement accounts and housing following
Fagereng et al. (2021). For active savings, we subtract mortgage interest paymentsry m from
total mortgage payments m_and add employer and employee contributions to retirement ac-
counts. For capital gains, we add, period-by-period, all returns on retirement accounts rppand
all capital gains in the housing market (¢° q)h up to the household's current age. The sum of
active savings and capital gains corresponds to the total household wealth, previously shown
in Figure 6.

We nd that capital gains account for a sizable fraction of accumulated wealth. For each dollar
of accumulated wealth through active savings, households in the top decile have 40 cents of
accumulated wealth through capital gains. The fact that capital gains are an important driver
of wealth accumulation in our model is consistent with the empirical evidence for the United
States?®> Comparing the capital gains of the bottom decile with those of the top decile, we

Kuhn et al. (2020) nd that for the wealthiest 10% of US households, 40% of wealth growth between 1971 and
2007 was due to changes in asset prices. Fagereng et al. (2021) report even larger e ects of asset price increases on
wealth accumulation for Norway.
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Table 3: Saving rates by current income in the model and data.

Q1 Q2 Q3 Q4 Q5
Data 0.014 0.090 0.111 0.173 0.236
(0.019) (0.029) (0.032) (0.027) (0.040)
Model 0.008 0.085 0.141 0.159 0.173

Notes: Row Datareprints the estimation results of median regressions of saving rate on currentincome from Dynan

et al. (2004) (their Table 3, second column). The authors de ne the saving rate variable as the change in real net
worth in the SCF. The sample is restricted to households aged 30{59, so we rede ne income quintiles in the model
based on the trimmed sample. We reproduce standard errors from their regression in brackets below each coe cient

estimate. We display only the estimates for the income quintile dummies, omitting the results for other regressors.

Row Modelshows the estimation results from the same regression run inside our model.

nd that households in the bottom decile have accumulated capital gains equal to 15% of their
annual income, while those in the top decile have accumulated capital gains equal to 75% of
their annual income, ve times as much.

Through the lens of our model, the reason for larger capital gains at the top is twofold. First,
these households invest higher amounts relative to their incomes. Second, they have been par-
ticipants in the asset markets for longer. Thus, market access not only enables wealth accumu-
lation but also generates additional wealth through capital gains. In this way, capital gains for
market participants amplify the already existing unequal opportunities for wealth building.

Finally, Table 3 compares saving rates by income in the model with the empirical evidence
from Dynan et al. (2004), where we generate model-simulated data to conduct the counterpart
to their empirical estimation. We see that the model is consistent with the empirical fact of
very low saving rates at the bottom of the income distribution and strongly increasing saving
rates with income. Although the model saving rates tend to be lower than the point estimates
in each income quintile, they are not statistically signi cantly di erent from their empirical
counterparts. The largest discrepancy is the increase in saving rates between the 4" and 5™
quintiles. The model underestimates the 6.3pp di erence between these two quintiles, only
generating a 1.4pp di erence. It should be noted, however, that Dynan et al. (2004) include
non-core wealth in their estimation. As we have documented in the empirical section (Figure
1), there is a widening gap between total and core wealth at the top of the income distribution
where most non-core wealth is held, such that the increase in saving rates between income
groups is naturally higher at the top income quintiles.

Taking this into account, the model provides a close t of the empirical di erences in saving
rates by income and, therefore, o ers a new interpretation of these di erences. Through the
lens of the model, the variations in saving rates are not primarily due to di erences in the pro-
portion of income saved but rather due to di erences in the share of households that save. These
di erences, in turn, arise from variations in market access rather than a di ering demand for
wealth accumulation. The idea that disparities in asset market access can signi cantly in uence
observed di erences in saving rates has been proposed in the discussion by Dynan et al. (2004,
p. 436). Our paper provides a conceptual framework that supports this conjecture.
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5.2 Income-dependent market access and wealth accumulation

Inthe next step, we apply the calibrated framework to explain the model's wealth accumulation
mechanism and to quantify the impact of income-dependent market access. In our experiment,
we change market access so that agents across the entire income distribution face the same mar-
ket access in the mortgage and pension markets. Such homogeneous access is the prevailing
assumption in existing models of consumption-saving behavior. Hence, our experiment quan-

ti es the di erences in wealth accumulation due to heterogeneity in market access. 26

Figure 8: Financial frictions in the baseline model and homogeneous access experiment.

(a) Mortgage approval rates  n (y) (b) Oerrates p(y)

Notes: The gure shows the exogenous change in nancial frictions in the experiment compared to the baseline
model. The homogeneous access experiment sets both the mortgage approval rates, y (y), and the o er rates for
employer-sponsored retirement plans, p(y), to their respective economy-wide averages (62% and 64%) for all
income groups.

In the experiment, we set the mortgage approval rate, (y), and the o er rate for employer-
sponsored accounts, p(y), to their respective economy-wide averages, 62% and 64% (Figure
8). This change implies that market access to the mortgage market improves for agents with
below-median incomes and worsens for those with above-median incomes. The change in ac-
cess rates is the strongest for the lowest-income households, for whom mortgage approval rates
jump from 15% to 62%. The change at the top is smaller, with approval rates decreasing by one-
third from 90% to 62%. Similarly, o er rates for pension accounts increase for all workers with
incomes below the 6 decile and deteriorate for those above. The lowest-income workers see
their probability of nding ajob o ering a pension plan double, from 32% to 64%, while chances
for workers in the top decile decline slightly, from 82% to 64%.

Figure 9 shows the resulting changes by income at the extensive and intensive margins for home
equity and pension wealth compared to the baseline economy. Panel (a) reveals that partici-
pation in the housing market rises notably for all households up to the 6 ™ income decile, with
the most signi cant increase occurring in the bottom decile, where participation jumps by a
factor of 1.9 from 27% to 51%. In contrast, participation rates in the top three income deciles
remain virtually unchanged. Although high-income households experience some deteriora-
tion in market access, this has only a negligible e ect on their extensive margin. However, at

%10 Appendix C.2, we document the results when removing frictions in the mortgage market while leaving
frictions in the pension market una ected. This experiment quanti es the extent of asset reallocation that occurs
when one market becomes more accessible, for example, due to policy changes or innovations in nancial markets.
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the intensive margin in Panel (b), there is a downward shift in wealth-to-income ratios along
the entire income distribution, with the most substantial reduction of 20% (from 2.5 to 2.0)
in the bottom income decile. In the top decile, the intensive margin remains unchanged. The
lower intensive margin at the bottom is a direct result of better market access: households that
were largely excluded from the housing market in the baseline model purchase homes more
frequently now, but on average, they buy smaller homes compared to the baseline.

Figure 9: Extensive and intensive margins in the home equity and pension markets in the base-
line model and homogeneous access experiment.

(a) Home equity: Extensive margin, % (b) Home equity: Intensive margin

(c) Pension wealth: Extensive margin, % (d) Pension wealth: Intensive margin

Notes: The homogeneous access experiment sets mortgage approval rates and o er rates for employer-sponsored
retirement accounts to their economy-wide averages for all income levels (Figure 8).

Looking at the extensive margin for pension wealth in Figure 9(c), we nd that the most signif-
icant changes happen in the middle of the income distribution, where participation increases,
albeit only slightly. Note that we do not nd any increase in participation in the pension market
atthe very bottom of the income distribution. The reason is the availability of the social security
system that provides households with wealth in retirement and therefore lowers the incentives
for life-cycle savings, consistent with Hubbard et al. (1995). Furthermore, we also nd a mod-
est increase in participation among households with above-median incomes, speci cally those
inthe 6" and 7" income deciles. This increase results from better access to the pension market
earlier in life when the agents' incomes are lower on average. In contrast, agents in the top two
income deciles show no change in participation. Even though these agents face a roughly 10pp
lower probability of being o ered a retirement account, they receive a su ciently large number
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of o ers during the early and mid stages of their careers to get access to the pension market.

As for the intensive margin in the pension market, Figure 9(d) documents only a minor change.
Recall that employer-sponsored pension plans in our framework are assumed to be pre-speci ed
nancial products, with each participant required to contribute the same percentage of their
income. This assumption implies that the intensive margin of pension wealth should respond
only insigni cantly to changes in market access, primarily re ecting changes in the timing when
agents start participating in the pension market rather than how much more they contribute.

Overall, we nd thatjointly improving asset market access leads to a stronger e ect on the hous-
ing market. Moreover, since capital gains on housing are quite modest under our calibration,
most of the wealth increase results from active savings, with less than 10% of the additional
wealth accumulation accounted for by capital gains. In the next section, we analyze a policy
experiment where only pension market access is expanded and only for lower-income house-
holds. This leads to a much stronger e ect on wealth accumulation in the pension market,
amplifying the role of capital gains in overall wealth accumulation.

Figure 10(a) shows the percentage change in wealth-to-income ratios across income deciles. We
report the percentage change in wealth-to-income ratios for wealth, home equity, and pension
wealth in the experiment relative to the respective ratio in the benchmark economy. Several
observations emerge from the gure. First, there is a pronounced surge in home equity within
the bottom half of the income distribution. This increase re ects the higher participation rates,
as now more lower-income households buy homes, albeit they buy smaller ones on average.
The total stock of home equity for this group increases, suggesting that the extensive margin
e ect (higher participation) dominates quantitatively over the intensive margin (smaller house
size). Conversely, there is only a modest increase in home equity for agents in higher income
brackets. Since participation remains virtually unchanged at the top, the observed decline re-
sults solely from these households purchasing smaller homes. These ndings highlight the
di erential impact of homogeneous frictional access on home equity accumulation across the
income distribution. Second, pension wealth weakly increases for everyone except those in the
top two income deciles. This increase is due to higher participation rates at an approximately
constant intensive margin. Combining the e ects on home equity and pension wealth, wealth
increases for households in the bottom half of the income distribution and decreases for those
in the top income decile. As a result, wealth inequality between income groups declines. 2’

The decline of wealth inequality is clearly re ected in the Gini coe cient, which falls from 0.69

to 0.64. This 5-point decline is large at historical standards; for comparison, the Gini coe cient
increased by only 4 points over the entire period from 1989 to 2022 in the SCF data (Kuhn and
R os-Rull, 2025). How much the distribution of wealth changes in our experiment becomes
also apparent when looking at the skewness of the distribution. The ratio of wealth in the top
income decile to the bottom decile almost halves from 80 to 44. This shift is primarily driven
by the bottom of the distribution moving closer to the middle. For example, the wealth ratio

of the 5™ to the 3™ decile declines from 2.7 to 1.5. At the same time, the middle also catches
up somewhat with the top: the wealth ratio of the top decile to the 5 ™ decile falls from 12 to

2’Business wealth (not shown) rises, on average, by 8.5%.
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Figure 10: Change in wealth-to-income ratios in the homogeneous access experiment.

(a) Change in wealth-to-income ratios (b) Wealth-to-income ratios

Notes: The homogeneous access experiment sets mortgage approval rates and o er rates for employer-sponsored
retirement accounts to their economy-wide averages for allincome levels. Left panel shows the percentage change in
wealth-to-income ratios for wealth, home equity, and pension wealth in the homogeneous access experiment relative
to the baseline. Right panel shows levels of the wealth-to-income ratios in the homogeneous access experiment and
the baseline model.

9. Hence, we nd a strong leveling e ect from improving the wealth-building opportunities in
the lower half of the income distribution.

This leveling e ect can be clearly seen in Figure 10(b) that shows the level of wealth-to-income
ratios in the homogeneous access experiment and the baseline model. Wealth-to-income ra-
tios in the bottom half of the income distribution are 32% higher with homogeneous market
access, while they are only 6% higher in the top half relative to the baseline model with hetero-
geneous access. The model with homogeneous access to asset markets leads to more wealth
accumulation per dollar of income for lower-income households and thus a atter pro le of
wealth-to-income ratios along the income distribution. This experiment demonstrates that the
assumption of equal access to asset markets overstates wealth accumulation opportunities for
low-income households and thereby understates wealth inequality across income groups.

Table 4: Saving rates by income in the homogeneous access experiment compared to the base-
line model.

Q1 Q2 Q3 Q4 Q5

Heterogeneous access (baseline) 0.008 0.085 0.141 0.159 0.173

Homogeneous access, pp. +2.5 +4.4 +1.4 -0.7 -04

Notes: The table shows the estimation results of median regressions of saving rate on current income as in Dynan
et al. (2004) (their Table 3, second column). The results are displayed in percentage point deviations from saving
rates in the baseline model. See also notes to Table 3.

We have emphasized the importance of contractual savings ows for wealth accumulation in
Section 2.4. The higher participation rates in our experiment imply that we should see more
households with contractual saving ows in the lower part of the income distribution and thus
with higher saving rates. Dynan et al. (2004) conjecture that this mechanism is an important
driver of the empirically observed di erences in saving rates. Our experiment provides evi-
dence in favor of this conjecture. Table 4 reports the percentage point changes in saving rates
by income quintiles. As a reference, we repeat the saving rates from the baseline model from
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Table 3. Strikingly, we nd that savings rates in the bottom quintile, which were virtually zero

in the baseline model, increase by 2.5pp. We see the most pronounced increase in the saving
rate of 4.4pp for the second income quintile, suggesting that many of these households had
only limited access to the housing and pension markets despite their existing demand for these
assets. By contrast, we nd a negative change in the top quintile where the saving rate drops
by 0.4pp. The lower saving rate for these households results from worse trading opportunities
to upgrade their homes, which reduces saving rates in home equity at the intensive margin.

In summary, these results support the view that US asset markets provide an uneven playing
eld for wealth accumulation. The unequal opportunities due to heterogeneous market access
manifest themselves in the data in low asset market participation and low wealth accumulation
among low-income households. The lack of market access as a problem for the wealth accu-
mulation of low-income households, highlighted by our analysis, is an important policy issue
that is already actively discussed by policymakers. In the nal step, we use our model to study
the e ects on wealth accumulation of one of the existing policy proposals to address the lack
of access to employer-sponsored pension plans.

6 Policy experiment: Retirement Savings for Americans Act

There has been a longstanding debate in the macroeconomic literature on designing fully-
funded pension systems that allow households to accumulate su cient wealth for retirement.
This literature has predominantly focused on policy measures targeted at household behavior
to accumulate pension wealth, such as myopic behavior in nancial planning, lack of nancial
literacy, liquidity constraints, and uninsurable idiosyncratic risks (Hubbard et al., 1995; Conesa
and Krueger, 1999; Dynan et al., 2004; Nishiyama and Smetters, 2007Abraham et al., 2024,
2025). By contrast, limited access to the market for retirement saving and the opportunity for
households to build pension wealth has received no attention in the academic literature. The
unequal access to employer-sponsored retirement accounts for lower-income workers is, how-
ever, an important public policy topic, and addressing this issue is at the heart of the recently
proposed bipartisan Retirement Savings for Americans A& The Act proposes that workers with-
out access to an employer-sponsored retirement plan become eligible for a newly introduced
government-sponsored pension plan that provides income-dependent government copay for
low-income workers. In this section, we will use our new model framework as a quantitative
laboratory to study the consequences of this policy proposal for the wealth accumulation of
income-poor workers.

6.1 Job and household variation in access rates

The results of any policy experiment conducted within a structural framework must be inter-
preted in light of the modeling assumptions. Therefore, before discussing these results, itis in-
structive to revisit two assumptions related to access and pickup rates for employer-sponsored
retirement accounts.

First, our model assumes that access to employer-sponsored retirement plans depends on the

2 broad discussion of limited access for low-income households to the private pension market is provided by
the Economic Innovation GroufEIG) at https://inclusivewealth.eig.org/
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worker's labor market income. The idea behind this modeling choice is that job-related dif-
ferences are a key determinant of market access. In this sense, a job should be thought of as
a bundle of the employer characteristics and other attributes such as the occupation. The as-
sumption that access is job-related is important in the context of the policy experiment, as the
government can then step in for employers who do not o er plans, for example, due to admin-
istrative costs.

To quantify the importance of the current job for access in the data, we statistically isolate the
di erences in income and access associated with the worker's job using our SCF dataset from
the empirical section. We do so by regressing the variables of interest, income and access, on
observable worker and job characteristics. Speci cally, we run the following regression:

Yit = t+ wXwti + 31Xzt + Vit

where y;: denotes (log) income or the access indicator of household i in year t,  are year
xed e ects, and Xw:; and X i are worker and job observables of household i at time t. For
job observables, we use dummies for 40 di erent industry-occupation combinations and ve
rm-size dummies. For worker characteristics, we use dummies to indicate if the household
head is black, male, married, has a college education, and a third-order polynomial in age. We
use hats to denote coe cient estimates and refer to ’\J X i as the job-related part of the out-
come variable for household i and “\w Xw; as the worker-related part. Then, we regress the
job-related access part on the job-related income part. This yields a coe cient of 0:56, meaning
a 10% increase in job-related income raises the access rate bg:6pp. When we repeat this re-
gression for the worker-related variables, the coe cientis 0:09. Thus, the job-related coe cient
is nearly an order of magnitude larger than the worker-related coe cient. 2% We interpret this
as evidence that job-related income di erences are the primary factor in determining whether
a worker receives an o er for a retirement plan or not. This evidence aligns at a more general
level with a notion of \good" (high-paying) jobs (Acemoglu, 2001) that not only o er better

pay but also o er better access to retirement accounts.

Second, regarding pickup rates, our assumption of stochastic access conditional on income im-
plies that the pickup rate for workers who lack access to an employer-sponsored plan is the
same as for those who have access. In other words, there is no selection based on observable
worker characteristics. In the context of the policy experiment, a potential concern is that some
employers may choose not to o er retirement plans if they expect their workers not to enroll in
the o ered plans (based on their observable characteristics). In this case, improving access for
workers without access would be ine ective due to low pickup rates, which would compromise
the results of our policy experiment. Although we consider endogenizing o er rates an impor-
tant avenue for future research, we abstract from it here. Instead, we provide empirical support
for our modeling approach by demonstrating that di erences in observable worker characteris-
tics cannot account for di erences in (counterfactual) pick-up rates. The SCF only provides data
on pickup for workers who have access to retirement plans. Since the counterfactual rates re-
main unobserved, we impute the counterfactual pick-up rates of workers without access based
on their observable worker characteristics. If selection were based on observable worker char-

2n the raw data, the coe cientis 0:19. Detailed regression results are available from the authors upon request.
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acteristics, the estimated pick-up rates would di er systematically between workers with and
without access. However, we nd that this is not the case, and that the predicted and observed
pick-up rates align almost perfectly. We interpret this nding as strong support for high coun-
terfactual pick-up rates for workers without access. For our policy experiment, this implies that
we should expect a positive e ect on participation if a government plan is introduced. How-
ever, the exact quantitative e ect depends on the behavioral response of households and must
be determined within the model, which is what we do next.

6.2 Design and implementation of the policy reform

To introduce the major provisions of the Retirement Savings for Americans Aicto the model, we
assume that workers who receive job o ers without access to an employer plan can choose to
enrollin a government plan. % Like private plans, the government plan is a prede ned nancial
product. The contribution rate is xedat ¢ = 3% and worker income y determines the copay
rate g andabaserate g, both nanced by the government. For low-income workers who earn
below half of the medianincome ymeq, the government pays a base contributionrate of ¢ = 1%
and matches the worker's contributions at rate g = 100%. Note that the reform requires
workers to actively contribute to the account to qualify for the government base contribution.
For workers with above-median income ( Yy > Y med), the copay rate and the base rate are both
set to zero. For agents with intermediate incomes y 2 [Ymed=2; Ymed], the base contribution
rate ¢ and the copay rate ¢ phase out linearly to zero. As for employer plans, the workers'
contributions to government plans are tax-deductible.

Figure 11: Contribution rates to the pension accounts in the policy experiment.

%

wl+ p)=8% Employer-sponsored plan

G+ G(1+ G):70/0 ------- A

G:3% |

Income
ymTed Ymed y

Notes: The solid line corresponds to the employer-sponsored plan, whose conditions are the same as in the baseline
model (the worker's contributionis w = 5:0% and the employer copay is p = 59%). The dashed line corre-
sponds to the government plan, where the worker's contribution is xed at ¢ = 3%. The worker's labor income
y determines the government copay rate ¢ and the base rate ¢. For incomes below half of the median income
Ymed =2, ¢ =1% and ¢ =1. Both phase out linearly to 0% at the median income Ymeq -

Figure 11 illustrates the pro le of contribution rates by income in the policy experiment. The
dashed line corresponds to the government plan. The maximum contribution rate including
copay for low-income workersis g+ g(1+ g)=7%. It phases outlinearly from 7% to 3% for
intermediate incomes and then remains constant at a contribution rate of 3% that is only paid

30Entrepreneurs are not eligible for government plans, and agents cannot enroll in both plans simultaneously.

36



by the worker. The solid line corresponds to the employer-sponsored plan, whose conditions
are the same as in the baseline model with a cumulative contribution rate of (1 + p) that
is constant at ca. 8% along the income distribution.

The top row of Figure 12 shows the pick-up rates for government and employer-sponsored plans
in the model. The pick-up rate for government plans in Panel (a) is the percentage of workers
with an active government plan among all eligible workers, which includes all workers as gov-
ernment plans are freely accessible. It is by construction zero in the baseline economy where
this option is unavailable. The pick-up rate for employer plans in Panel (b) is the percentage of
workers who have an active employer-sponsored plan among all workers eligible for the plan.

Figure 12: Pension market in the baseline model and policy experiment.

(a) Pick-up rates for government plans, %  (b) Pick-up rates for employer-sponsored plans,
%

(c) Pension wealth: Extensive margin, % (d) Pension wealth: Intensive margin

Notes: In Panel (a), the pick-up rate is de ned as the percentage of workers who hold an active government plan
among all workers in the economy. In Panel (b), the pick-up rate is de ned as the percentage of workers who hold
an active employer-sponsored account among all workers eligible for an employer-sponsored plan.

Figure 12(a) shows that the policy boosts the demand for government plans along the entire
income distribution. This e ect comes entirely from the fact that the policy o ers access to the
pension market for all those workers who do not have access in the baseline model. Follow-
ing the introduction of the policy, workers without access start entering into now-accessible
government plans. Figure 12(b) re ects that the demand for employer-sponsored plans is not
a ected by the policy, indicating that there is no crowding out of private plans, the reason being
that the option to choose between the government and the private plan does not to exist.
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Figure 12(c) con rms that the policy reform signi cantly enhances participation in the pension
market (+9pp). The most substantial increase is observed in the middle part of the income dis-
tribution, while participation remains virtually unchanged in the bottom income decile. The
reason is again that the lowest-income households prefer not to save for retirement in the pres-
ence of social security (Hubbard et al., 1995).

Panel (d) of Figure 12 shows the intensive margin for pension wealth. We now see a reduc-
tion in the intensive margin for households with below-median incomes and an increase for
higher-income households. Many households with below-median incomes enroll in govern-
ment plans, and since these plans have lower contribution rates, pension wealth at the intensive
margin declines on average. For high-income households, we nd anincrease in pension wealth
at the intensive margin resulting from a life-cycle e ect. When young, high-income households
startin the lower parts of the income distribution and the newly available government-provided
plan o ers them earlier entry to the pension market so that when their income is high, they have
already accumulated more pension wealth.

Figure 13 documents the e ect of the policy on wealth accumulation by showing the percent-
age change in wealth-to-income ratios by income for total wealth, home equity, and pension
wealth under the policy compared to the baseline model. Two important messages emerge
from the gure. First, the policy has a pronounced impact on the pension wealth accumulation
of households with below-median incomes. Looking at the entire bottom half of the income
distribution, we see that pension wealth increases, on average, by 23%, suggesting that improv-
ing access to this market has a strong e ect on their wealth accumulation. Yet, this percentage
increase has to be interpreted with care as the level of retirement wealth for some low-income
households has been very low prior to the reform. Second, we observe a weak substitution
e ect from the housing market to the pension market after access to the pension market has
improved. The moderate decrease in housing wealth (on average, 2%) indicates that there is
asset substitution, mainly occurring in the upper part of the income distribution where agents
increase pension wealth due to the life-cycle e ect, as we have just explained. Overall, the pol-
icy leads to an increase in wealth by 9%, with the most pronounced increase concentrated in
the lower half of the income distribution.

Access to the pension market provides not only an opportunity for wealth accumulation but
also the benet of earning capital gains. Compared to the housing market, capital gains on
pension wealth are more than ve times larger under our calibration (Table 1). As a result,
these additional capital gains amplify the wealth accumulation e ect of improved savings op-
portunities. Speci cally, we nd that one in ve dollars of the median household's additional
wealth after the introduction of the government plan stems from capital gains.

Looking at the costs of implementing the reform, we nd them to be fairly low, amounting to
less than 1% of the economy-wide average pre-tax income. The largest government expense
should fall on households with incomes below ymneg=2 who qualify for both a full base rate
¢ = 1% and a full copay rate of ¢ = 100%, but Figure 12(b) shows that pickup rates for
government plans in the bottom income decile are less than 10%. Recall that the reform requires
waorkers to actively contribute to the account to qualify for the government contribution, so the

38



Figure 13: Change in wealth-to-income ratios in the policy experiment compared to the baseline
model, %.

Notes: The gure shows the percentage change in wealth-to-income ratios for wealth, home equity, and pension
wealth in the policy experiment relative to the respective ratio in the baseline model. Wealth is the sum of home
equity, business wealth, and retirement accounts.

mandatory 3% contribution rate deters low-income agents from participating. These are lower
middle-class households who actively participate in the government plans, but they qualify for

a small subsidy only. The fact that it is mainly about access rather than subsidies keeps the
macroeconomic costs limited.

Finally, we ask how policy a ects the saving rates of low-income households. The comparative
statics analysis from the previous section showed that saving rates of low-income households
increase when market access improves. Table 5 con rms this nding in the context of the policy
experiment. Throughout the income distribution, saving rates increase after the reform, consis-
tent with the uniform increase in core wealth documented in Figure 13. The most pronounced
increase in saving rates is observed in the bottom income quintile, where the savings rate rises
by 1pp. The reason is that lower contribution rates in the government plan are particularly
attractive for low-income households with weaker life-cycle savings motives. In the second to
fourth income quintiles, savings rates rise on average by 76bp, while there is almost no change
in the top income quintile due to the asset substitution e ect described above.

Table 5: Saving rates by income in the policy experiment compared to the baseline model, pp.
Q1 Q2 Q3 Q4 Q5
Policy Experiment +1.01 +0.71 +0.78 +0.70 +0.01

Notes: The table shows the estimation results of median regressions of saving rate on current income as in Dynan
et al. (2004) (their Table 3, second column). The results are displayed in percentage point deviations from saving
rates in the baseline model. See also the note to Figure 3.

In summary, our experiment demonstrates that implementing a policy designed to alleviate
limited access to the pension market signi cantly enhances broad-based wealth accumulation.
By providing an alternative savings product with subsidies and lower contribution rates, the
policy enables low-income households to build retirement savings in a government-provided
plan. However, the bottom 10% of households remain largely una ected by the policy, not
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because they do not have the opportunity to save, but because they do not want to save given
the existing government programs in place.

6.3 External validity

The model suggests a sizable e ect on wealth accumulation and household portfolios in re-
sponse to a policy that improves access to the market for retirement plans. To put these quan-
titative results into perspective, we compare them to the evolution of employer-sponsored re-
tirement plans during a comparable historical episode in the 1980s in the United States. This
period marked a rapid growth in employer-sponsored retirement accounts, largely driven by
the adoption of the 1981 Economic Recovery Tax AGERTA). Prior to the ERTA, retirement sav-
ings were limited to de ned-bene t plans and Individual Retirement Accounts (IRAs). More-
over, strict eligibility requirements and limited exibility in choosing plans restricted broader
participation. ERTA was an instrumental policy that alleviated supply-side frictions in the pen-
sion market. First, it introduced 401(k) plans, which allowed employees to defer a portion of
their income into retirement accounts on a tax-free basis, reducing their immediate tax bur-
den. Second, the Actincreased tax deductions available to employers for contributions, thereby
making it nancially more attractive for employers to o er such plans. Lastly, ERTA reduced
administrative costs associated with setting up and managing pension plans. These provisions
improved access to the pension market, very similar to our policy experiment discussed pre-
viously, so we take this historical policy as an opportunity to validate our model's predictions
regarding the macroeconomic e ects of such changes.

We rely on data from the SCF+ (Kuhn et al., 2020) and adhere to the same variable de nitions
and sample selection criteria as described in Section 2. In the SCF+ data, we verify that no
wealth was reported for employer-sponsored plans before 1983.3! Figure 14 depicts the dy-
namics of participation rates in the pension market in Panel (a) and the intensive margin for
pension wealth in Panel (b) from 1983 to 1998 as blue squares across ve survey waves. Fol-
lowing the ERTA adoption, participation in de ned-contribution plans surged from 0% to 33%.
The participation rates continued to rise thereafter, almost doubling to 64% until 1998. Mean-
while, the intensive margin for pension wealth also showed rapid growth, from 0.3 in 1983 to
0.7 in 1998. While patrticipation rates for home equity remained virtually unchanged at 64%
during this period (Panel (c)), the intensive margin for home equity declined by 28% from 1.8

to 1.3 (Panel (d)).

To assess whether our calibrated framework replicates the described trends in the historical
data, we conduct the following stylized experiment. First, we solve the baseline model as-
suming that access to the pension market is entirely shut down by setting the probability of

receiving an employer-sponsored retirement account, p(y), to zero for all income levels (gov-
ernment plans are not o ered in this experiment). We maintain all other parameters at their

calibrated values. This situation represents the US economy in 1981, prior to the adoption of
the ERTA. Then, we introduce an unanticipated and permanent reform, which sets the proba-
bilities of accessing employer plans to the levels of the calibrated model. We simulate a panel of

31The SCF+ follows the SCF convention to report only marketable wealth, which excludes de ned-bene t plans
as they are not marketable. Note further that the SCF+ omits the 1986 survey.
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