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Abstract

We study how frictions in financial intermediation transmit income inequality into wealth inequality. When

mandate-constrained intermediaries maintain stable allocations between equity and debt—keeping equity

demand inelastic—household saving and borrowing flows affect equity prices rather than being absorbed

entirely through quantities. Greater saving by wealthy households and greater borrowing elsewhere in the

distribution both expand intermediary balance sheets and raise equity valuations. Because equity ownership

is concentrated, these revaluations redistribute wealth toward the top—an amplification mechanism we

call the inequality multiplier. We develop a general equilibriummodel with heterogeneous households and

calibrate it to the United States from 1989 to 2023. Inelastic pricing roughly doubles the response of wealth

inequality relative to an elastic market benchmark, and the multiplier strengthens as wealth becomes more

concentrated. Because the income inequality generating these flows is persistent, the resulting wealth

concentration is durable. Consistent with the mechanism, the component of equity returns predicted by

fund flows generates persistent shifts in wealth shares, whereas the response to fundamental components

mean reverts. Our results show that wealth inequality depends not only on household saving and portfolio

exposure, but also on how financial institutions transmit distributional flows into asset prices.
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1. Introduction

Over recent decades, wealth inequality in the United States has risen much faster than income inequality.1

Existing explanations emphasise heterogeneity in saving rates, portfolio composition, and asset returns

across the wealth distribution. Wealthy households—the top decile—save more and hold a disproportionate

share of equity, while households outside the top decile hold less equity and are more indebted (Figure

A1). These differences shape not only who benefits from asset price appreciation, but also how changes

in saving and borrowing shift asset demands and, through them, equilibrium prices, credit, and interest

rates. Understanding the dynamics of wealth inequality therefore requires studying the saving decisions of

wealthy households and the borrowing decisions of the rest of the distribution jointly.2

How do these changing asset demands translate into asset prices and quantities? A growing literature in

finance shows that the answer depends on themarket macrostructure3: the institutional organisation of asset

markets and the structure of financial intermediation. This macrostructure has changed markedly in recent

decades, most visibly through the growth of passive ownership to roughly one-third of the equity market.

Haddad et al. (2025) show that the rise of passive investment has contributed to making asset demand in

equity markets more inelastic. We study how this inelasticity shapes the joint dynamics of equity prices,

debt, interest rates, and wealth inequality—trends that have moved together in the United States since 1989

(Appendix A, Figure A2).

A common implication of market inelasticity, irrespective of its precise microfoundation,4 is that quantities

of assets in fixed or inelastic supply respond weakly to flows entering or leaving the market. Instead,

flows generate large price movements and adjustments in more elastically supplied assets, even when

fundamentals are unchanged. If households differ in their exposure to these assets, the resulting price and

quantity adjustments redistribute wealth across the distribution.

We first show that the distinction between flow-driven and fundamentals-driven returns is empirically

relevant. Gomez (2025) documents that equity returns generate large and persistent movements in top

wealth shares, but those returns may reflect either changes in fundamentals or investor flows (Gabaix and
1For example, Kuhn et al. (2020) show that the evolution of asset prices introduced a wedge between the evolution of the wealth

distribution and the income distribution. Using different methodologies, Piketty and Zucman (2014) and Smith et al. (2023) show that
wealth to income ratios have increased substantially.

2Theories based on return heterogeneity, such as Gomez (2025), do not by themselves account for the simultaneous rise in aggregate
debt. Conversely, theories that link wealth inequality to the indebtedness of households at the bottom of the wealth distribution, such
as Kumhof et al. (2015), do not explain the large increase in equity values. Benhabib et al. (2017) further show that standard models of
income inequality cannot generate the much larger and faster rise in wealth inequality.

3For an overview of the literature, please refer to Haddad and Muir (2025).
4Inelasticity may arise from intermediary-level frictions and constraints including fixed mandates, capital constraints, preferred

habitat, transaction costs, or rational inattention. Supplemental Appendix 2 provides a more complete, though non-exhaustive,
discussion.
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Koijen 2021). We decompose excess equity returns into a component predicted by residualised mutual fund

and ETF flows, constructed in the spirit of Coval and Stafford (2007), and a residual component capturing

discount-rate and cash-flow news. We then estimate the response of top 10% and bottom 90% wealth shares

to each component using local projections. Appendix I describes the construction and empirical strategy.

Figure 1 reports the results. The flow-driven component persistently raises the top 10% wealth share and

lowers the bottom 90% share, with no meaningful reversal over the following three years. By contrast,

the response to the residual fundamentals-driven component mean reverts and eventually crosses zero.

Thus, in this exercise, the persistent redistribution associated with equity returns is concentrated in the

component predicted by investor flows. This pattern is consistent with the interaction of inelastic markets

and heterogeneous household portfolios.
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FIGURE 1. Response of the wealth share to the flow-driven and fundamentals-driven components of equity returns, top
10% (left) and bottom 90% (right).

Note: Local projections of the log net-worth share on the flow-driven component (blue) and the residual ‘other’ component (red)
of Gomez (2025)’s excess equity return, per unit of log return, at horizons of 0–12 quarters. The flow-driven component is the part
of the excess return predicted by a residualised mutual fund and ETF flow innovation; the other component collects discount-rate
and cash-flow news. Shaded bands are 90% Newey–West confidence intervals. Net-worth shares are from the Distributional Financial
Accounts, quarterly, 1989Q3 onward. Construction and estimation are detailed in Appendix I.

Motivated by this evidence, we build and calibrate a quantitative consumption–saving model with three

household groups: wealthy households in the top 10%, middle class households in the middle 40%, and

non-wealthy households in the bottom 50%. Wealthy households invest in equity and debt through an

intermediary whose portfolio allocation is costly to adjust, while middle class and non-wealthy households

hold little or no equity, hold owner-occupied housing, and borrow in debt markets, in part against housing

collateral. Because the intermediary maintains a relatively stable allocation between equity and bonds,

its balance sheet creates a tight equilibrium link between the market value of equity and the quantity of
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outstanding debt. Under constrained intermediation, an expansion of the intermediary’s bond position

requires a corresponding increase in the market value of its equity position, making equity values and debt

first-order complements, rather than substitutes as in a canonical elastic markets model.

This balance sheet link has direct distributional consequences. The wealthy own the intermediary’s assets,

while middle class and non-wealthy households issue much of the debt that it holds. An increase in equity

prices is therefore accompanied by an expansion of liabilities elsewhere in the wealth distribution, redis-

tributing balance sheet value from borrowers toward asset holders. We call the amplification of an equity

price movement into a wealth share movement the inequality multiplier. Relative to an elastic benchmark,

the intermediary mandate raises the wealthy household’s effective equity exposure from its explicit equity

share to nearly one: the bond component of its intermediated portfolio co-moves with the equity price rather

than hedging it. The multiplier is also self-reinforcing: as wealth becomes more concentrated, a given shock

produces a larger movement in top wealth shares. At the calibrated mandate and wealth distribution, the

inelastic-to-elastic amplification is about 1.9 in 1989 and rises to roughly 2.2 by 2023.

A simple thought experiment illustrates the mechanism. Consider a wealthy household that invests through

an intermediary and a non-wealthy household that can borrow but cannot hold equity. Suppose the inter-

mediary has net worth of $100 and is required to hold 80% in equity and 20% in bonds. Its initial balance

sheet therefore contains $80 of equity and $20 of bonds. Now suppose the wealthy household receives a $1

income shock and invests it in the intermediary. Because equity supply is fixed, the intermediary directs the

dollar into bonds, increasing its bond position to $21.5 To preserve its 80–20 allocation, the equity side of the

balance sheet must rise to $84. Since the number of shares is fixed, this adjustment occurs through a higher

equity price. The additional demand for bonds also increases the supply of credit and lowers the interest

rate, inducing further borrowing by non-wealthy households. Higher equity prices and higher debt therefore

arise together: the former increase the wealth of equity holders, while the latter reduce the net worth of

borrowers. In an elastic market model, by contrast, equity values and debt are not tied by this balance sheet

restriction. This is the equity investment channel; the borrowing channel runs in reverse, when an exogenous

rise in household or government debt forces the intermediary to bid up equity to preserve its mandate.

The paper makes three contributions. First, we derive the equilibrium pricing relation generated by con-

strained intermediation and an analytical expression for the inequality multiplier. The expression decom-

poses the wealth share response into a portfolio heterogeneity term and a price response term, and shows
5This is a simplification. We do not claim that all household debt is held directly by mutual funds or similar intermediaries. As

shown by Mian et al. (2025), household borrowing can be traced through layers of intermediation to its ultimate funding sources. Their
analysis suggests that more than 25% of household debt is intermediated through relatively inelastic institutions, and that mutual funds
account for a substantial share of the increase in demand for household-debt instruments.
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that amplification increases with existing wealth concentration.

Second, we calibrate the model to the U.S. economy beginning in 1989 and study its response to a reduced-

form portfolio demand shock corresponding to the flow innovation in Figure 1. Both the elastic and inelastic

models raise the equity price and top wealth share on impact. Only the inelastic model, however, generates

the empirically relevant combination of higher equity prices, greater aggregate borrowing, a lower safe rate,

and a hump-shaped, persistent increase in the top wealth share. The elastic model instead reduces credit

supply, raises the safe rate, and produces a wealth share response that mean reverts relatively quickly.

Third, we assess the model’s ability to account for the historical dynamics of wealth shares, household debt,

and interest rates. Under perfect foresight, inelasticity improves the joint fit of wealth shares at the top

and bottom of the distribution, while also generating more household borrowing and a larger decline in

the safe rate than the elastic benchmark. Introducing unanticipated (MIT) shocks—so that households do

not foresee future innovations and are surprised anew each period—reactivates endogenous borrowing

and helps account for the post-crisis rise in top wealth and the deterioration in bottom wealth. Under

unanticipated shocks, aggregate historical paths are less informative about the pricing regime, making

independent evidence on price sensitivity to flows important for identification. The equity investment

channel accounts for the level of wealth inequality across the distribution and for the path of the top

share throughout the sample, including its post-2008 acceleration, while the borrowing channel’s distinctive

contribution is concentrated at the bottomof the distribution and around the financial crisis. Throughout, the

model matches the comovement of equity prices with borrowing and the associated balance sheet transfer

between the top and the bottom, rather than the level of the equity price run-up, which it underpredicts.

These main results survive the introduction of a realistically calibrated unconstrained arbitrageur, which

attenuates but does not eliminate the mechanism (Appendix H).

The framework reconciles two prominent explanations of rising wealth inequality. Investment-based ac-

counts emphasise the higher saving rates, capital accumulation, and asset returns of wealthy households

(Hubmer et al. 2021; Kuhn et al. 2020). Debt-based accounts emphasise the increasing leverage of lower

wealth households and the role of wealthy households in financing that debt (Rajan 2011; Mian et al. 2025).

These two channels map onto the capital-based and debt-based explanations of inequality, which our model

shows operate in tandem. In doing so, we endogenise the capital flows that Gabaix and Koijen (2021) take

as given: the income distribution determines household saving and borrowing, so the persistence of flows

inherits the persistence of income shocks. Because persistent income inequality continually feeds the

multiplier, the resulting wealth concentration need not mean revert in the manner suggested by Cioffi (2021).
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Why does the inequality multiplier matter? First, it provides a mechanism through which modest and

persistent changes in the income distribution can generate larger and faster changes in wealth concentration.

By amplifying the effect of asset price movements on wealthy households’ balance sheets—and by becoming

stronger as wealth becomesmore concentrated—themultiplier helps explain both the widening gap between

income and wealth inequality and the rapid transition dynamics of top wealth shares. Second, it identifies

a potential distributional consequence of changes in financial market structure. The growth of passive

and mandate-constrained intermediation may reduce costs and improve diversification, but by lowering

market elasticity it can also cause flows to have larger and more persistent effects on asset prices and wealth

shares. Third, the mechanism shows that, in inelastic markets, an equity boom is accompanied by debt

creation and a balance sheet redistribution from borrowers toward asset holders. This distinction identifies

different policy margins. The unequal incidence of asset price appreciation points toward broadening equity

participation, while the concentration of borrowing effects at the bottom and around periods of financial

stress points toward household leverage, public debt supply, and intermediary portfolio rigidity. Because

we do not solve an optimal policy problem, we interpret these results as identifying relevant mechanisms

rather than prescribing particular instruments.

Outline of the Paper. Wefirst discuss the paper’s positioning and contribution to the literature. Then, Section

2 sets out a quantitative DSGE model and discusses the main qualitative results. Section 3 calibrates and

provides the empirical matching of moments. Section 4 studies the impulse response of wealth shares to a

reduced-form flow shock. Section 5 analyses wealth inequality dynamics and conducts the main simulation

exercises. Section 6 concludes.

1.1. Related Literature and Contribution

This paper connects the market macrostructure literature, reviewed by Haddad andMuir (2025), to the study

of wealth inequality. Demand-system asset pricing establishes that institutional demand affects equilibrium

valuations (Koijen and Yogo 2019; Koijen et al. 2024), while Gabaix and Koijen (2021) show that flows have

large price effects when aggregate equity demand is inelastic. Haddad et al. (2025) provide related evidence

that institutional changes, including the rise of passive investing, have made equity demand less elastic.6

We endogenise the flows that move prices: the distribution of income determines household saving and

borrowing, while portfolio mandates govern how intermediaries allocate these flows between debt and

equity. This links income inequality to equity valuations, aggregate debt, and the distribution of wealth.
6Supplemental Appendix 2 discusses the evidence and microfoundations for inelastic equity demand.
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The closest mechanisms in household finance are those of Chien et al. (2011) and Melcangi and Sterk (2025).

The former studies equilibrium risk sharing between passive and active investors, while the latter links

heterogeneous saving and stock market participation to mutual fund flows, investment, and monetary

transmission. In our model, mandate-constrained intermediaries transmit both wealthy household saving

and household borrowing into secondary market equity prices. Related work embeds institutional asset

demand in general equilibrium (Abadi 2026; Gopalakrishna et al. 2026); our focus is the distributional origin

of flows and the joint determination of equity values and household debt.

The paper also contributes to the literature on asset prices and wealth inequality. Portfolio heterogeneity

makes asset returns an important source of wealth redistribution (Kuhn et al. 2020; Hubmer et al. 2021;

Cioffi 2021; Fagereng et al. 2025). Toda and Walsh (2020) link income inequality to the equity premium

through heterogeneity in risk aversion or beliefs; we instead obtain asset-price effects of inequality through

market structure, without requiring preference heterogeneity. Greenwald et al. (2021) and Catherine et al.

(2025) show that falling interest rates disproportionately revalue the long-duration financial assets held by

wealthier households. Our mechanism reinforces this duration channel: lower required returns revalue

equity, while inflows into constrained intermediaries generate additional equity demand. It also operates

when rates do not fall, since greater borrowing expands intermediary balance sheets and, through portfolio

mandates, raises equity valuations. Unlike Gomez (2025), who study the interaction between asset prices

and the Pareto tail, we show how saving and borrowing throughout the distribution feed back into prices

and wealth concentration. Because the multiplier amplifies each shock, wealth shares respond quickly, in

contrast to the slow transition dynamics of standard random growth models of wealth inequality (Gabaix

et al. 2016).

More broadly, our paper relates to work on financial frictions and the wealth distribution. Fernández-

Villaverde et al. (2023) show how borrowing and lending constraints create high leverage states in which

shocks have larger distributional effects, while Ding and Jiang (2026) and Hui (2025) connect the wealth

distribution to safe asset demand and asset valuations. Our friction instead restricts the portfolio allocation

of financial intermediaries. As a result, changes in household or government debt affect inequality not only

through interest rates and borrower–creditor exposures, but also through the revaluation of equity. This

cross-asset transmission is central to the inequality multiplier.

Finally, our paper connects debt- and capital-based accounts of rising inequality. In Mian et al. (2021),

heterogeneous saving propensities generate debt accumulation, lower aggregate demand, and a lower

natural rate.We retain this household-side force but add an asset pricing channel: debt absorbed bymandate-
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constrained intermediaries raises their equity demand and redistributes wealth toward equity owners.

Our elastic market benchmark preserves the indebted demand mechanism while removing this balance

sheet linkage, isolating the contribution of market inelasticity. Relatedly, Mian et al. (2025) trace saving by

the wealthy to middle class and government borrowing, while Auclert et al. (2025) study how inequality

shifts aggregate asset demand. We show how these flows also affect equity valuations and, because equity

ownership is concentrated, wealth inequality.

2. Quantitative Model

Our aim is to isolate a single feedback loop—between the wealth distribution and inelastic asset markets—so

we reduce both sides to their minimal representation. The mechanism turns on two objects: the between-

group wedge in saving and portfolio composition, and the aggregate price-elasticity of equity demand.

We therefore model neither the full cross-section of the wealth distribution nor a structural asset-demand

system, since richer versions of each refinemagnitudes without altering the sign or logic of the amplification.

To study the effect of inelastic markets on the dynamics of wealth inequality, we develop a dynamic stochas-

tic general equilibrium model. In our setting, wealthy households must hold equity through a financial

intermediary, whose (constrained) portfolio-allocation decisions are central to determining asset price and

wealth dynamics.

2.1. Setup

The model is discrete time with three representative household groups, indexed by i ∈ {R,M,P}, where R

denotes wealthy households (top 10% of the wealth distribution),M denotes middle class households (middle

40%, i.e. the 50th–90th wealth percentiles), and P denotes non-wealthy households (bottom 50%). To keep

the analysis simple, we assume that households are fixed within their wealth groups and cannot transition

across groups.7

Markets. There are two long-lived assets.8 The first is a Lucas-tree equity claim in fixed supply Q̄. It pays

a risky dividend Dt and trades at ex-dividend price pt. The second is owner-occupied housing in fixed
7Kuhn et al. (2020) show using the Panel Study of Income Dynamics (PSID) that a high share of households (over 80%) remain

in the same wealth group across time. Gomez (2023) shows that the importance of inequality driven by movements between wealth
groups has decayed over time. Thus, the ‘synthetic’ assumption of keeping households fixed within wealth groups provides a good
approximation of aggregate wealth dynamics.

8We keep the asset side deliberately spare: a single aggregate equity claim rather than a cross-section of stocks, no endogenous risk
premia (the model is solved by log-linearisation, so prices are certainty-equivalent), and a reduced-formmandate-deviation cost in
place of a structural demand system. Each is a modelling choice rather than a limitation for our question. The inequality multiplier
depends on the aggregate price-elasticity of equity demand and on the concentration of equity ownership, not on cross-asset substitution
or time-varying risk compensation. The mandate cost is isomorphic to the downward-sloping aggregate demand curve a multi-asset
non-linear system would imply, and we discipline its slope directly on the empirical micro-elasticity of Gabaix and Koijen (2021) and
Haddad et al. (2025) rather than on any single institutional friction; Supplemental Appendix 2 discusses the microfoundations.

7



aggregate supply H̄. Housing pays a risky housing-service dividend DHt and trades at price pHt . In addition,

one-period risk-free bonds are issued by household borrowers and the government. We write BMt , BPt ,

and BGt as positive quantities of debt issued by middle class households, non-wealthy households, and the

government, respectively.

Positions chosen at the end of period t pay gross returns at the beginning of period t + 1. Define the gross

risk-free return, the gross equity return and the gross housing return as:

(1) Rt ≡ 1 + rt, REt ≡
Dt+1 + pt+1

pt
, RHt ≡

DHt+1 + pHt+1
pHt

.

Segmentation. Motivated by the evidence on heterogeneous portfolio holdings (see Appendix A.1), middle

class and non-wealthy households cannot participate in equity markets,9 but they may hold housing and

borrow in debt markets. By contrast, wealthy households may invest in both equity and bonds indirectly

through the financial intermediary.10

Intermediary. The financial intermediary (‘mutual fund’) receives flows from the wealthy household and

holds a portfolio of equity and risk-free bonds. The intermediary is subject to portfolio frictions in the form

of a mandate-deviation cost (detailed below). Therefore, it cannot fully arbitrage between the three asset

classes. In Appendix H, we demonstrate that incorporating a realistically-calibrated arbitrageur into the

model does not materially alter the results.

Define the gross return on the mutual fund as:

(2) RMFt ≡ θtREt + (1 − θt)Rt,

where θt is the equity value share in the mutual fund portfolio.

Households. Households face perpetual-youth mortality with death probability δ each period (Yaari (1965);

Blanchard (1985); Farhi andWerning (2019)). The effective discount factor of household group i is βi = 1
1+ρi+δ ,

where ρi is the rate at which household i discount future utility. The calibration makes wealthy households

the most patient group and non-wealthy households the least patient group. To match empirical evidence on
9This canbemicrofoundedbydifferences in tastes andpreferences,margin requirements, higher risk aversion, or other institutional

constraints, as documented in Campbell (2006) and Vissing-Jørgensen (2002).
10For tractability—and because housing is a minor component of wealthy household portfolios—we assume that wealthy households

do not invest in housing. Additionally, ourmodel does not feature private equity. Although private equity now constitutes a quantitatively
significant share of wealthy portfolios, and the rise of private capital markets has amplified inequality, the results of Göcmen et al.
(2025) (Figure 10) show that accounting for private capital is most relevant for studying inequalities within the top 10 per cent (especially
the top 1 or 0.1 per cent), rather than between the top 10 and bottom 50, which is our focus.
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heterogeneous marginal propensities to save, we incorporate non-homothetic preferences for the wealthy

household (Straub (2019), Mian et al. (2021)).11

Shocks. In addition to equity and housing dividends, shocks in the model are wealthy, middle class and

non-wealthy endowments, government debt, the middle class loan-to-value ratio, and wealthy demand for

equity. These are introduced in their relevant subsections below and their log-linear laws of motion are

reported in Appendix Section C.2

2.2. Financial Intermediary

The mutual fund purchases bonds (or provides loans) to the middle class, non-wealthy households and the

government, and holds the entire supply of equity. Each period, it pays dividend and interest income back to

the wealthy household and receives flows (savings) from the wealthy household. The mutual fund balance

sheet is

(3) XMFt = ptQt + BMFt ,

where XMFt denotes mutual fund assets under management and BMFt denotes the bond position held by the

fund. The portfolio share of equity is

(4) θt ≡
ptQt
XMFt

.

Equivalently, equity and bond holding values can be written as

(5) ptQt = θtXMFt , BMFt = (1 − θt)XMFt .

The intermediary’s objective is to choose its equity share to maximise the return on its assets under manage-

ment, subject to a quadratic cost of deviating from its target equity share θ∗.12 A reduced-form representation
11We keep the household side spare relative to the quantitative-inequality literature: three groups rather than a continuous distri-

bution, exogenous group endowments rather than a calibrated persistent–transitory labour-income process, and non-homothetic
preferences rather than a full cross-section of marginal propensities to consume. These devices suffice for our question. The multiplier
operates through the between-group wedge in saving rates and portfolio shares—which we calibrate to the data—and transmits through
balance-sheet revaluation, not through the consumption/aggregate-demand channel in which within-group MPC dispersion is first-
order. A richer income process and a continuous distribution are what one needs to generate the wealth distribution endogenously;
here its forcing process is taken as the input to the asset-market question, so that machinery is upstream of, and separable from, the
mechanism we isolate.

12We introduce inelasticity through a quadratic cost of deviating from the target mandate share θ∗, motivated by the evidence on
infrequent portfolio adjustment in Bacchetta et al. (2023) and Giglio et al. (2021). This makes the portfolio share sticky, in the same
spirit as the price-setting frictions of the monetary economics literature (Rotemberg 1982); up to a first-order approximation, the same
results would arise if the intermediary instead adjusted its portfolio at a Poisson arrival rate, following Calvo (1983).
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of the fund’s problem is

(6) max
θt

Et

⎡⎢⎢⎢⎢⎣
βMF{θtREt + (1 − θt)Rt} −

χMF

2
(θt − θ

∗

θ∗
)
2
θ∗
⎤⎥⎥⎥⎥⎦
.

The parameterβMF is themutual fund’s time discount rate, while χMF governs the degree of portfolio rigidity.

As χMF rises, the mutual fund becomes less willing to move away from its target equity share, holding the

market closer to its inelastic limit. In the limiting case χMF →∞, the equity share is fixed at θ∗.

The mutual fund’s demand for equity is given by its first-order condition

(7) θt = θ∗
⎡⎢⎢⎢⎢⎢⎢⎢⎣

1 + β
MF

χMF
(REt − Rt)
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶

Equity Premium

⎤⎥⎥⎥⎥⎥⎥⎥⎦

.

The intermediary’s equity allocation is thus proportional to its target θ∗ and positively related to the equity

premium. When the equity premium is high, the intermediary may choose to hold more equity, albeit at the

cost of adjustment. This mechanism allows for time-varying market inelasticity.

It is worth separating the two parameters that govern market inelasticity, since they play distinct roles. The

target share θ∗ sets the structural level of inelasticity—the slope of intermediary demand, ξ ≈ 1 − θ∗, and the

price impact θ∗/(1−θ∗)—and, together with the wealth distribution, the strength of the inequality multiplier.

The rigidity χMF instead governs how tightly the intermediary holds to θ∗: as χMF →∞ the share is fixed and

the market sits exactly at its inelastic limit ξ = 1 − θ∗, whereas a finite χMF lets θt chase the equity premium,

adding elasticity of order 1/χMF (Appendix E.1).

2.3. Wealthy Households

Wealthy households (top 10% of the wealth distribution) hold their entire wealth invested in the mutual

fund. This wealth generates bequest utility in addition to consumption utility (non-homothetic preferences).

Bequests play a quantitatively significant role in the aggregate economy and are central to explaining wealth

inequality (De Nardi and Fella 2017), while non-homothetic preferences are crucial for generating higher

(gross) savings rates towards the right tail of the wealth distribution (Straub 2019; Mian et al. 2025; Fagereng

et al. 2025).13

The wealthy household receives risky income denoted in the numeraire consumption good and flow returns
13Wemodel bequests in line with the seminal frameworks of De Nardi (2004) and Straub (2019), treating them as a luxury good.

Non-homothetic preferences thus capture the observation that wealthier households save a larger fraction of income, either for
bequests or for high-cost future expenditures such as education, medical care, or charitable giving (Benhabib and Bisin 2018).
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from the mutual fund, and chooses a stream of consumption andmutual fund holdings to maximise lifetime

utility (consumption utility plus the expected utility of bequests conditional on death), subject to its budget

constraint:

(8) max
{cRt ,XMFt }t≥0

E0
∞

∑
t=0
(βR)t [uR(cRt ) + δνR(aRt )]

subject to

(9) aRt = XMFt ,

(10) cRt +XMFt + ΓMF(XMFt ) = eRt + RMFt−1XMFt−1 + SRt .

Here, ΓMF(⋅) is wealthy portfolio holding costs, eRt is risky income and SRt is the wealthy household’s share of

net government transfers.

The Euler equation for mutual fund holdings is

(11) 1 + ΓMF ′(XMFt ) = δζRt +βREt [RMFt
u′R(cRt+1)
u′R(cRt )

] , ζRt ≡
ν′R(aRt )
u′R(cRt )

.

The quantitative specification introduces a mean-zero risky portfolio demand wedge, ζdt , directly into this

Euler equation:

(12) 1 + ΓMF ′(XMFt ) −ϕMFζdt = δζRt +βREt [RMFt
u′R(cRt+1)
u′R(cRt )

] .

We interpret ζdt as a marginal-valuation or latent-demand shock for mutual fund shares. A positive ζdt

increases desired mutual fund holdings at a given path of consumption, wealth, and returns. Because the

mutual fund must deploy its assets under management into both equity and bonds according to its mandate,

this demand shift affects not only the equity price but also the risk-free bond market. This provides the

closest model counterpart for flow shocks from Gabaix and Koijen (2021).

2.4. Non-Wealthy Households

The representative non-wealthy household (bottom 50% of the wealth distribution) receives risky income

and housing service returns, and chooses a stream of consumption, housing purchases and sales, and
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borrowing to maximise lifetime utility:

(13) max
{cPt ,X

H,P
t ,BPt }t≥0

E0
∞

∑
t=0
(βP)tuP(cPt )

subject to

cPt +X
H,P
t + ΓPH(X

H,P
t ) + ΓPB(BPt ) + Rt−1BPt−1 = ePt + (DHt + pHt )HP

t−1 + BPt + SPt .(14)

where XH,Pt ≡ pHt H
P
t is the value of its housing position, ΓPB(⋅) and ΓPH(⋅) are debt and housing holding

costs respectively, ePt is risky income and SPt denotes its share of government transfers. Unlike for wealthy

households, we do not assume non-homotheticity in the preferences of non-wealthy and middle class

households, since saving behaviour at the lower end of the wealth distribution is well approximated by

homothetic preferences.

Non-wealthy borrowing is determined by

(15) 1 − ΓPB ′(BPt ) = βPEt [
u′P(cPt+1)
u′P(cPt )

Rt] ,

while housing demand is determined by

(16) 1 + ΓPH ′(X
H,P
t ) = βPEt [

u′P(cPt+1)
u′P(cPt )

DHt+1 + pHt+1
pHt

] .

2.5. Middle Class Households

The representative middle class household (the middle 40%) receives risky income and housing service

returns, and chooses consumption, housing purchases, and borrowing to maximise lifetime utility, subject

to its budget constraint and a borrowing constraint limiting debt against housing collateral, in the spirit of

Justiniano et al. (2019):

(17) max
{cMt ,X

H,M
t ,BMt }t≥0

E0
∞

∑
t=0
(βM)tuM(cMt )

subject to the budget constraint

cMt +X
H,M
t + ΓMH (X

H,M
t ) + Rt−1BMt−1 = eMt + (DHt + pHt )HM

t−1 + BMt + SMt ,(18)
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where XH,Mt ≡ pHt HM
t is the value of its housing position, ΓMH (⋅) is the housing holding cost, eMt is risky

income and SMt denotes its share of government transfers. The collateral constraint is

(19) BMt ≤ τMt X
H,M
t .

where τMt ∈ R+ is the loan-to-value ratio. In equilibrium, housing is supplied inelastically at H, and we solve

the model locally in the regime where the borrowing constraint binds with equality in every period.

Let µMt be the multiplier on the collateral constraint and let ψMt ≡ µMt /u′M(cMt ) be the consumption-

normalised multiplier. The bond Euler equation is

(20) 1 = βMEt [
u′M(cMt+1)
u′M(cMt )

Rt] +ψMt ,

and the housing Euler equation is

(21) 1 + ΓMH ′(X
H,M
t ) = βMEt [

u′M(cMt+1)
u′M(cMt )

DHt+1 + pHt+1
pHt

] + τMt ψMt .

The maintained local-regime assumption is µMt > 0 along the simulated paths.

2.6. Government

The government issues (exogenously determined) bonds to fund transfers to all households based on a

predetermined transfer scheme. Each period it maintains a balanced budget, such that new borrowing

covers the cost of repaying interest on the previous period’s borrowing plus transfers:

(22) Tt = BGt − Rt−1BGt−1.

In the absence of household credit risk, bonds issued by the government and by households are qualitatively

equivalent. Accordingly, government bonds are also purchased by the financial intermediary.

Transfers are allocated across the three household groups according to fixed exogenous shares si:

(23) Sit = siTt, i ∈ {R,M,P}, ∑
i
si = 1.
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2.7. Market Clearing and Equilibrium

DEFINITION 1. An equilibrium consists of allocations {cRt , cPt , cMt ,XMFt ,XH,Mt ,XH,Pt ,BPt ,BMt }∞t=0, intermediary

positions {Qt,BMFt ,θt}∞t=0, prices {pt, pHt , rt}∞t=0, endowments and exogenous processes

{Q,H, ePt , eRt , eMt ,Dt,DHt ,BGt ,τMt ,ζdt }∞t=0, government policies and multipliers, such that households optimise, the

mutual fund satisfies its mandate and balance sheet identities, the government budget constraint holds, all markets

clear, and the sequence converges to the terminal steady state implied by the terminal values of the exogenous

processes.

For a full description of market clearing conditions, refer to Appendix C. The model is log-linearised and

solved using Dynare. The deterministic steady state is derived in Appendix C.1, while the full log-linearised

version of the model is presented in Appendix C.2.

2.8. Elastic Direct-Holding Benchmark

In order to establish the contribution of inelasticity as a mechanism, we first define an appropriate bench-

mark with elastic markets. Crucially, this benchmark continues to assume non-homothetic preferences for

the wealthy, and uses the same specification as before for the middle class and the non-wealthy. To remove

inelasticity, we remove the mutual fund, and allow wealthy households to directly allocate between equity

and bonds, with no portfolio allocation restrictions.14 In spirit, the model is similar to the model fromMian

et al. (2021).

Specifically, wealthy households hold the equity claim, with value Et ≡ ptQt, and bonds BRt directly, subject

to quadratic holding costs ΓE(Et) and ΓB(BRt ). Their assets are aRt = Et + BRt , and the budget constraint is

(24) cRt + Et + BRt + ΓE(Et) + ΓB(BRt ) = eRt + (Dt + pt)Q̄ + Rt−1BRt−1 + SRt .

The equity and bond Euler equations are

1 + ΓE′(Et) −ϕEζdt = δζRt +βREt [REt
u′R(cRt+1)
u′R(cRt )

] ,(25)

1 + ΓB′(BRt ) = δζRt +βREt [Rt
u′R(cRt+1)
u′R(cRt )

] .(26)

Equity is therefore priced by the wealthy household’s Euler equation rather than by the mandate identity of

the mutual fund, and bond-market clearing becomes BRt = BPt +BMt +BGt . The portfolio demand wedge enters
14This is equivalent to allowing the mutual fund to choose its portfolio allocation freely, i.e., converting the intermediary into a ‘veil’.

14



the equity Euler equation, so it shifts the equity price directly but has no bond-market counterpart. Because

there is no mandate linking the bond leg to the equity leg, the borrowing channel is inactive: changes in

household and government debt are absorbed by thewealthy household’s bond positionwithout any required

revaluation of equity.

2.9. Equity Price

Imposing equity-market clearing Qt = Q̄ into the equity and bond holding equations of the mutual fund

(Equation 5) yields the following proposition for the price of equity

PROPOSITION 1 (Price of Equity). The price of equity in the inelastic model is tightly linked to the bond position of

the mutual fund:

(27) pt =
θt

1 − θt
BMFt
Q̄

.

Because the mutual fund absorbs all bond supply, BMFt = BPt + BMt + BGt , and equilibrium equity prices satisfy

(28) pt =
θt

1 − θt
BPt + BMt + BGt

Q̄
.

In the inelastic model, any fundamental force which changes borrowing (holding equity share constant)

directly affects equity prices. As mandate deviation costs χMF →∞ and θt → θ∗, any increase in borrowing

increases equity prices. Therefore, equity and bonds are complements in the inelastic model. Moreover, the

sensitivity of equity market capitalisation to aggregate debt is θt
1−θt . This is the model counterpart of Gabaix

and Koijen (2021)’s price multiplier. This form for the price of equity admits both backward-looking and

forward-looking expressions,15 as well as leads to a time-varying elasticity of markets,16 which relates to the

time-varying inequality multiplier discussed below.

2.10. The Inequality Multiplier

We now derive the inequality multiplier and identify the mechanisms behind it. The supporting derivations

are collected in Appendix E.5. The multiplier is the organising concept of the paper: the amplification we

trace in impulse responses, the balance sheet transfer between the top and bottom of the distribution, and
15The equity price can be represented as both backward-looking — accounting for cumulative bond issuance over time — and

forward-looking — accounting for future changes in dividends and discount rates. A full derivation of these two alternate pricing
equations is given in Appendix E.4.

16The elasticity of demand for equities is no longer time-invariant: intermediary equity demand responds endogenously to the
evolving equity premium. In Appendix E.1 we derive the expression for time-varying Hicksian elasticity.
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the widening wedge between income and wealth inequality are all facets of this single object, and we return

to it at each step of the results.

The wealthy household’s wealth share deviation decomposes into an own-wealth term and a revaluation of

the aggregate portfolio:

(29) ηdevR = η̄R[ âR − (ωE p̂ +ωH p̂h +ωG b̂g) ],

where η̄R ≡ āR/W̄ is the wealthy wealth share, āR is wealthy net worth, andωE,ωH,ωG are the shares of

equity, housing, and government debt in aggregate net worth W̄ = p̄Q̄ + X̄H + B̄G.17

The inequality multiplier is the response of ηdevR to a fundamental shock ε, which factors into a portfolio

heterogeneity term and a price-elasticity term:

(30)
∂ηdevR
∂ε

=
∂ηdevR
∂ p̂
´¹¹¹¹¹¹¸¹¹¹¹¹¶

portfolio heterogeneity

× ∂ p̂
∂ε
°

price elasticity

.

We examine how each term differs across the inelastic and elastic regimes.

2.10.1. Portfolio Heterogeneity Multiplier

Differentiating (29) with respect to p̂, holding the other revaluation terms fixed, yields the portfolio hetero-

geneity multiplier

(31) M ≡
∂ηdevR
∂ p̂

= ηR(βER −ωE),

where βER ≡ ∂âR/∂ p̂ is the wealthy group’s effective equity beta andωE is the aggregate’s equity beta.18

PROPOSITION 2. M = ηR(βER −ωE) is the wealthy’s wealth weight times the gap between their equity exposure and

the economy’s. A common equity price move raises the top share if and only if the wealthy are more equity-exposed

than average.

This portfolio heterogeneity identity is emphasised most directly by Gomez (2025) and is closely related to

the heterogeneous-returns literature of Fagereng et al. (2020) and Cioffi (2021)’s heterogeneous aggregate-risk
17Hats denote proportional deviations from steady state, ẑt ≡ (zt − z̄)/z̄; see Appendix E.5.
18This is the partial-equilibriummultiplier. In general equilibrium, if house prices co-move with equity (∂ p̂h/∂ p̂ > 0, the usual

boom case), aggregate net worth W̄ appreciates through a component the wealthy do not own, diluting their share;M then overstates
the equilibrium equity-to-inequality pass-through. We discuss this more in Appendix E.7.

16



exposure model. Nothing yet is model-specific: the two regimes differ only in the value of βER. In the elastic

model, the effective beta is exactly the wealthy’s equity portfolio weight, βER,el = w
E
R; under the mandate it

rises to βER,inel ≈ 1, up to a linear additive correction that vanishes as χ
MF increases. Intuitively, to hold the

equity share fixed while equity supply Q̄ is fixed, the fund’s bond leg must move one-for-one (in logs) with

the equity price; the bond leg therefore stops being a hedge, and the wealthy’s entire balance sheet co-moves

with p̂ (Appendix E.5).

These betas deliverMel =ω el
E (1 − η elR ) andMinel = η inelR (1 −ω inel

E ). Assuming a common steady state across

regimes, their ratio depends only on (θ̄,ηR):

(32)
Minel

Mel =
1 − θ̄ ηR
θ̄ (1 − ηR)

.

At the calibrated θ̄ = 0.78 and a top 10% wealth share ηR = 0.682 (Blanchet et al. 2022), inelasticity amplifies

the response of wealth shares to equity price changes by 1.9x: the mandate makes the wealthy a levered

equity claim, deliveringMinel > Mel for any shock that raises p̂. This ratio depends only on the mandate

share θ̄ and the wealth distribution ηR, not on the rigidity χMF : the rigidity governs whether the market is

inelastic, whereas θ̄ and ηR govern how strongly a given price move is levered into the top share. The ratio is

strictly decreasing in θ̄ (Appendix E.5), so amplification is largest when the wealthy’s nominal equity weight

is smallest—there, the mandate converts a large bond position into equity exposure and βER jumps from θ̄ to

1.

The same ratio also depends on the wealth share, in a telling direction.

PROPOSITION 3 (Self-reinforcing amplification). For θ̄ < 1, the ratio (32) is strictly increasing in ηR, with

∂(Minel/Mel)/∂ηR = (1 − θ̄)/[θ̄(1 − ηR)2] > 0: inelasticity amplifies a given equity price move by more, relative to

the elastic benchmark, the more concentrated wealth already is.

The two regimes redistribute through different margins. Because the wealthy alone hold equity—through the

fund, at weight θ̄—aggregate equity exposure isωE = θ̄ ηR, givingMel = θ̄ ηR(1 − ηR) andMinel = ηR(1 −ωE).

The elastic multiplier vanishes as ηR → 1: once the wealthy own the market, an equity revaluation lifts

everyone in proportion and cannot move shares. The inelastic multiplier does not, because it runs through

thewealthy’s role as lenders—themandate turns the bonds that fund others’ borrowing into equity exposure—

so as inequality rises the elastic channel decays while the inelastic one persists, and the multiplier climbs

with the very top share it produces.
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Price elasticity. The second factor of (30), the price response ∂ p̂/∂ε, cannot be signed in general: it depends

on which shocks move the price, and that differs across regimes (full treatment in Appendix E.6). In the

elastic model the price is a forward-looking present value of fundamentals à la Lucas (1978), so dividend

and discount-rate shocks move it first-order; in the inelastic model it tracks aggregate borrowing nearly

contemporaneously, so debt and flow shocks do. Inelasticity thus works through a secondmargin beyond the

largerM—it makes borrowing a first-order driver of the equity price—which is what activates the borrowing

channel absent from the elastic benchmark.

2.10.2. What does inelasticity add?

Relative to the elastic benchmark, inelasticity adds four elements. First, a higher portfolio heterogeneity

multiplier: it raises the wealthy’s effective equity exposure from their equity share to (nearly) one, converting

their bond holdings into a levered equity position. Second, a higher price elasticity to debt shocks, so equity

prices respond far more to changes in borrowing—connecting to the literature that frames rising wealth

inequality as debt-driven and funded by the wealthy. Third, and relatedly, a debt–equity cross-equation

restriction: factors other than fundamentals (declining r∗, factor shares, risk premia) canmove equity prices

and account for residual movements in wealth inequality. Fourth, a joint implication for both ends of the

wealth distribution—the equity boom becomes a balance sheet redistribution, as every equity revaluation

is matched by additional borrowing by other households, whose liabilities rise as the wealthy’s assets

appreciate.19 In the elastic model, an equity boom revalues holdings but carries no such bundled balance

sheet transfer.

3. Calibration

Having set up the model and characterised the equilibrium, we are now in a position to specify functional

forms and calibrate parameter values according to data.

3.1. Functional Forms

Following Straub (2019), each household type has CRRA felicity over consumption, with a type-specific

elasticity parameter, and the wealthy additionally value bequests.
19This is a balance sheet transfer—a revaluation of stocks of claims and liabilities—not a cash-flow or welfare transfer at the instant of

the shock.
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ASSUMPTION 1 (Household-specific utility). For i ∈ {R,M,P}, felicity over consumption is

(33) ui(c) =
c 1−σi

1 − σi
,

and the wealthy household alone derives utility from bequests,

(34) νR(a) =
a 1−ΣR

1 − ΣR
, ΣR < σR.

The wealthy have the highest elasticity parameter σR and an operative bequest motive; the middle class and the

non-wealthy share a common lower value σM = σP < σR and do not value bequests.

Because elasticities are household-specific, so are the utility functions: the model is not a representative-

agent economy with a single curvature. The restriction ΣR < σR makes bequests a luxury good for the

wealthy—the marginal utility of wealth decays more slowly than that of consumption, so their saving rate

rises with permanent income and they accumulate disproportionately. The middle class and non-wealthy,

having pure CRRA preferences with no bequest term, behave homothetically. Appendix D formalises this

non-homotheticity. Labour endowments of all three groups, together with equity and housing dividends,

follow AR(1) processes whose steady-state levels, persistences, and innovation variances are specified in

Appendix D.

3.2. Holding Costs

The household and intermediary problems feature convex holding costs, written generically as Γ(⋅) in the

model and the elastic benchmark of Section 2.8. We give their explicit forms here; all are quadratic. The

mutual fund’smandate cost χMF is specified and calibrated with the intermediary in the model and is not

repeated.

Wealthy household (inelastic model). The wealthy pay a convex cost of holding mutual fund shares, quadratic

in the position XMFt around its steady-state level X̄MF :

(35) ΓMF(XMFt ) =
ϕMF
2 X̄MF

(XMFt )
2 .

This cost enters the wealthy Euler equation. As discussed below, ϕMF is not a free parameter: it is pinned

residually by that equation given the equity premium.

Housing and non-wealthy borrowing. Both the middle class and the non-wealthy pay a convex cost of holding
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housing, quadratic in the value of the position XH,it = pHt Hit around its steady-state level X̄H,i:

(36) Γ iH(X
H,i
t ) =

ϕiH
2 X̄H,i

(XH,it )
2
, i ∈ {M,P}.

These costs make each group’s housing demand smoothly downward-sloping and, through the steady-state

housing Euler equations, help pin the house price. We set them to modest values, ϕMH = 0.25 and ϕPH = 0.20.

They are distinct from the mortgage loan-to-value ratio τMt , which governs collateralised borrowing and is

calibrated separately. The non-wealthy, who are not collateral constrained, instead face a convex borrowing

cost, quadratic in the level of debt BPt :

(37) ΓPB(BPt ) =
ϕPB
2
(BPt )

2 .

The parameter ϕPB has no external counterpart and is calibrated internally, jointly with τ
M
t and the equity

premium, to match the bottom-50% debt-to-income ratio of 0.5 from Bartscher et al. (2025).

Wealthy household (elastic benchmark). In the elastic direct-holding benchmark of Section 2.8 the mutual fund

is removed and the wealthy hold equity Et = ptQ̄ and bonds BRt directly, each subject to a convex holding

cost:

(38) ΓE(Et) =
ϕE
2 Ē
(Et)2 , ΓB(BRt ) =

ϕB
2 B̄R

(BRt )
2 ,

where ϕB is the wealthy household’s bond-holding cost in the benchmark, distinct from the non-wealthy

borrowing cost ϕPB. To keep the benchmark comparable to the baseline, the two costs are set to reproduce

the same steady-state equity premium, satisfying ϕE −ϕB = βR(REt − Rt).

These holding costs are not incidental to the mechanism. Following Abadi (2026) and a broader literature on

slow-moving capital (Duffie 2010) and gradual portfolio adjustment (Bacchetta et al. 2023), they serve two

purposes. First, they prevent the inelasticity of equity demand from being fully arbitraged away: absent a

cost of moving the portfolio, the intermediary and the wealthy household would trade away any deviation

from the mandate, and the market would collapse back to elastic, present-value pricing. Second, they

bound the price-elasticity of household and intermediary positions, keeping asset demands interior and

downward-sloping so that positions respond smoothly to the 1989–2023 shock sequence rather than jumping

discontinuously to their terminal values. The magnitudes we adopt are chosen with both requirements in

mind.
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3.3. Parameters

Table 1 collects the parameter values and their sources. It is helpful to group the parameters by how each is

disciplined. A first group is fixed externally—either normalised, or taken directly from the microeconomic

and asset-pricing literature. A second group is matched to observed data levels: the income, dividend, rental,

and government-debt shares. A third group has no direct external counterpart; we solve for these jointly, so

that the 1989 reference steady state reproduces a small set of target moments (Table 2).

The model’s frequency reflects two distinct tasks, and we match each to its own. The structural relationships

wediscipline—patience,mortality, the safe rate, and the distributional shares—are inherently annual or lower-

frequency objects: a wealth share or a discount rate has no natural monthly counterpart, and manufacturing

one would require an arbitrary compounding convention. We therefore calibrate the parameters and the

steady-state targets of Table 2 at annual frequency. The historical transition, by contrast, is a high-frequency

object: the driver series—income shares, household and government debt, and rents—are available monthly,

and the unanticipated-shock exercise of Section 5.2 feeds a per-period sequence of surprises. We therefore

solve the 1989–2023 transition on a monthly grid,20 which uses the data at native resolution and resolves the

surprise sequence finely, rather than aggregating the sample to roughly thirty annual points. Calibrating

at one frequency while simulating at another is legitimate here because the inequality multiplier prices

contemporaneously: through the mandate identity of Proposition 1, pt = θt
1−θt B

MF
t /Q̄, the equity price is

pinned by the current outstanding debt stock rather than by a forward-looking present value, so themap from

drivers to wealth shares is period-by-period and does not couple the calibration frequency to the simulation

grid. Re-solving on an annual grid confirms this: the inelastic wealth-share and market-moment paths are

materially unchanged.21

Externally fixed parameters. The mortality rate δmatches the 2022 U.S. crude death rate of 984.1 per 100,000

(CDC National Vital Statistics System). We fix the wealthy and non-wealthy discount rates and recover the

middle class rate. The wealthy rate is pinned to the 1989 yield on ten-year Treasuries through a simple

benchmark: in a model without a bequest motive the steady-state interest rate is exactly r̄ = ρ + δ, so we

choose ρR = 0.080 such that ρR + δ equals the 1989 Treasury yield.22 The non-wealthy are the least patient
20The quantitative exercise treats 1989 and 2023 as steady states and computes the perfect-foresight transition between them.

Parameters that we allow to vary across the two dates (the income shares, the dividend and rental levels, the government-borrowing
share, and the mortgage loan-to-value ratio) are reported at both endpoints; all others are held fixed.

21The residual sensitivity to the grid is second-order in the inelastic model, where the equity price is a contemporaneous balance-
sheet identity, but first-order in the elastic benchmark, where it is a forward-looking present value of dividends and discount rates.
Consistent with this, the annual re-solution shifts the elastic wealth-share paths by noticeably more than the inelastic ones, while
leaving the qualitative comparison between the two regimes intact.

22The wealthy household in the full model does have a bequest motive, so this is a benchmark used to anchor the level of ρR rather
than an equilibrium restriction. It takes the simplifying assumption of setting the steady-state rate to the Treasury yield via r̄ = ρ + δ.
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TABLE 1. Calibration of the quantitative model.

Parameter Description Value Source / target

Fixed externally
δ Mortality rate 0.0098 CDC NVSS (984 per 100,000, 2022)
ρR Wealthy discount rate 0.080 ρR + δ = 1989 Treasury (no bequest)
ρP Non-wealthy discount rate 0.140 Least-patient household
σR Wealthy income elasticity 4.10 Straub (2019)
σM = σP Middle/non-wealthy income elasticity 1.43 Straub (2019) × EIS gradient, Calvet et al. (2021)
ΣR Wealthy bequest curvature 2.87 0.699σR, Straub (2019)
θ∗ Fund mandate target 0.78 Avg. of Gabaix and Koijen (2021) and Haddad et al. (2025)
χMF Fund mandate-deviation cost 171 Empirical regression (see text)
βMF Fund discount factor 0.98 Standard
Q̄, H̄ Equity / housing supply 10, 10 Normalisation
ϕM
H ,ϕ

P
H Housing holding cost (middle, non-wealthy) 0.25, 0.20 Set (see text)

gD Long-run dividend growth 0.05 Shiller data (Shiller 2023)
ρx Persistence, all processes 0.90 Standard
{sRT , s

M
T , s

P
T} Transfer shares 0.01, 0.31, 0.68 Assumption (see text)

Matched to data levels
D̄ Steady-state equity dividend 0.34 Div. = 7.9% of top 10% income, SCF+ (Kuhn et al. 2020)
D̄H Steady-state housing services 1.69 bottom 90% housing wealth, SCF+ (Kuhn et al. 2020)
{ēP, ēM, ēR}1989 1989 labour-income shares 0.101, 0.463, 0.435 Blanchet et al. (2022)
{ēP, ēM, ēR}2023 2023 labour-income shares 0.079, 0.390, 0.530 Blanchet et al. (2022)
{σP,σM,σR} Income-process innovations ∆-share Blanchet et al. (2022) (1989→2023 change)
ᾱ1989, ᾱ2023 Government-borrowing share 0.512, 0.609 Fed Z.1 Nonfinancial Debt

Solved to match target moments
ρM middle class discount rate 0.134 Steady-state rate R̄ = 1.095
rx Equity premium (R̄E − R̄) 0.012 top 10% wealth share ηR
τm middle class LTV 0.088 middle 40% wealth share ηM; SCF (+57%)
ϕP
B Non-wealthy borrowing cost 0.010 bottom 50% DTI

ϕMF Wealthy fund-holding cost 0.146 Wealthy Euler (residual)

group, ρP = 0.140. The middle class rate ρM is then recovered so that the model’s steady-state rate matches its

1989 value. That rate is not a free object: in the steady-state construction the middle class block pins it—the

house price follows from the non-wealthy housing Euler equation, and the middle class household’s housing

and bond first-order conditions, with its collateral constraint binding, give

(39) R̄ = 1 − ψ̄
M

βM
, ψ̄M =

(1 +ϕMH ) −βM Ḡh
τ̄M

,

where ψ̄M ≥ 0 is the consumption-normalised collateral multiplier and Ḡh the gross housing return.23 Since

R̄ depends on ρM through βM = 1/(1 + ρM + δ), we solve for ρM to hit R̄ = 1.095.

We take the wealthy income-elasticity parameter σR = 4.1 and the bequest curvature ΣR = 0.699σR = 2.87

directly from Straub (2019), so that bequests are a luxury good (ΣR < σR) and saving rises with permanent

income. For the middle and non-wealthy we set a common, lower elasticity σM = σP = 1.43. We discipline the

gap between the wealthy and the rest using the cross-sectional evidence in Calvet et al. (2021), who estimate

that the elasticity of intertemporal substitution rises with the wealth–income ratio; the ratio σM/σR ≈ 0.35

corresponds to the decline in estimated substitutability from the top of the wealth distribution to its middle.
23The alternative could be pinning a common ρ to the 10-year Treasury yield. The wealthy hold equity through the fund and the

non-wealthy borrow subject to a convex cost, so neither pins the risk-free rate; it is the middle class’s binding collateral margin, through
βM in (39), that does. Given the other parameters, the non-wealthy debt level and the wealthy holding cost then adjust so that their
own Euler equations hold at this R̄.
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Imposing σM = σP is a simplification that leaves the results substantially unchanged.24

The fund-mandate target θ∗ = 0.78 is the average of the equity-share mandates implied by the aggregate

price multipliers of Gabaix and Koijen (2021) and Haddad et al. (2025). The multiplier of 5.3 in Gabaix and

Koijen (2021) maps to a target equity share of 0.84, while the more competitive multiplier of 2.5 estimated by

Haddad et al. (2025) maps to 0.72; we take their average, θ∗ = 0.78. No external estimate exists for the fund’s

mandate cost χMF , so we recover it from the mandate rule (Equation 7): taking βMF = 0.98 and θ∗ = 0.78, we

regress the realised equity share relative to target, θt/θ∗, on the equity premium REt − Rt using quarterly

U.S. data, and the slope implies χMF = 171. The dynamics are, however, insensitive to the precise value of

χMF : because the equity share is nearly fixed at this level of rigidity, the simulated 1989–2023 wealth-share

transition is essentially unchanged across its inelastic range (Supplemental Appendix 4)—what matters

for our results is that the market is inelastic, not the exact degree of rigidity. Equity and housing supply

are normalised to Q̄ = H̄ = 10. The household holding costs ϕMH ,ϕPH,ϕPB are specified and calibrated in

Section 3.2. All exogenous processes share a persistence of ρx = 0.9. Finally, we allocate lump-sum transfers

across groups in the shares {sRT , sMT , sPT} = {0.01, 0.31, 0.68}, directing the bulk to the non-wealthy; this is an

assumption, and setting the shares equal or fully concentrating them on the non-wealthy does not materially

affect the dynamics.

Data-matched levels. The steady-state equity dividend D̄ is set so that equity dividends equal 7.9% of top-10%

income, a share we compute from equity holdings in the SCF+ (Kuhn et al. 2020), imputing dividends at

an aggregate dividend yield and expressing the result relative to top-10% income. The housing-service

flow D̄H is the gross imputed rent on owner-occupied housing. Symmetrically with the equity dividend,

we normalise it so that bottom-90% housing enters the balance sheet at its empirical size, disciplining the

implied housing-wealth-to-income ratio against the SCF+ (Kuhn et al. 2020), in which bottom-90% housing

wealth is roughly 1.9 times bottom-90% income in 1989. The model’s price–rent multiple is pinned by the

non-wealthy’s discount rate and holding cost and lies below its empirical counterpart, so it is the housing-

wealth stock, rather than the rent flow, that we match; the resulting normalisation is conservative, leaving

the model’s bottom-90% housing wealth below its data value (Table 2). Steady-state equity price assumes an

expected long-run dividend growth rate gD = 5% (Shiller 2023). Labour-income endowments ēP, ēM, ēRmatch

the 1989 and 2023 income shares of the bottom 50%, middle 40%, and top 10% from Blanchet et al. (2022),

net of these asset-income flows; the innovation variances σP,σM,σR are scaled to the observed 1989→2023

change in each group’s income share. The government-borrowing share ᾱt, defined by BGt = αt(BPt +BMt +BGt ),
24Calvet et al. (2021) report a size-weighted cross-sectional distribution of the EIS with mean 0.99 and median 0.42, positively

correlated with the wealth–income ratio (correlation +0.32). We use this gradient only to discipline the relative magnitude of σ across
groups, not its level, which follows Straub (2019).
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matches the Federal Reserve Z.1 Nonfinancial Debt series at both endpoints.

Internally calibrated parameters and target moments. The remaining parameters have no direct external

counterpart and are solved jointly so that the 1989 reference steady state reproduces the moments in Table 2.

The middle class discount rate ρM is pinned down by the steady-state gross interest rate R̄ = 1.095 (the 1989

Treasury yield), subject to the requirement that the middle class collateral constraint bind: the consumption-

normalised multiplier is positive, ψ̄M = 1 − βMR̄ > 0 (Equation A18), which holds whenever r̄ < ρM + δ;25

the steady-state equity premium rx ≡ R̄E − R̄ (equivalently the price–dividend ratio) is disciplined by the

top-10% wealth share ηR = 0.682; the middle class loan-to-value ratio τMt by the middle-40% wealth share

ηM = 0.310, with its +57% rise over the transition taken from the SCF; and the non-wealthy borrowing cost

ϕPB by the bottom-50% debt-to-income ratio of 0.5 from Bartscher et al. (2025) (wealth shares from Blanchet

et al. (2022)). Because ρM enters the wealth shares through the interest-rate block, the four parameters

{ρM, rx,τMt ,ϕPB} are solved simultaneously for the four targets {R̄,ηR,ηM,DTIP}; the wealthy fund-holding

cost ϕMF is then pinned residually by the wealthy Euler equation. The price–dividend ratio is not itself a

target: it floats, and emerges somewhat above its pre-1989 average of 15 (Shiller 2023).

Table 2 reports the fit. The four moments in the upper panel are targeted by construction. The lower panel

reports residually targeted or untargeted moments—the bottom-50% wealth share, the price–dividend ratio,

and the bottom-90% housing-wealth-to-income ratio—which the model is not calibrated to match directly

but which provide an out-of-sample check. The bottom-90% housing-wealth ratio comes out below its

empirical value, reflecting the compressed structural price–rent multiple: the model understates, rather

than overstates, the housing wealth of the bottom of the distribution.

TABLE 2. Targeted and untargeted moments, 1989 reference steady state.

Moment Description Data Model Source

Targeted
R̄ Gross risk-free rate 1.095 1.095 1989 10Y Treasury
ηR top 10% wealth share 0.682 0.682 Blanchet et al. (2022)
ηM middle 40% wealth share 0.310 0.310 Blanchet et al. (2022)
DTIP bottom 50% debt-to-income 0.5 0.49 Bartscher et al. (2025)

Untargeted
ηP bottom 50% wealth share ≈ 0.01 0.008 Blanchet et al. (2022)
p/D̄ Price–dividend ratio ≈ 15 17.6 Shiller; floats with ηR

phH̄/Y
b90 bottom 90% housing wealth / income ≈ 1.9 0.79 SCF+ (Kuhn et al. 2020)

The elastic benchmark shares the 1989 steady state. We calibrate the elastic direct-holding benchmark to the

identical 1989 reference steady state as the inelastic model. Because the mutual fund nets out at the steady
25This is the only regularity restriction the implemented model imposes on ρM. If we assume middle class households also value

bequests, a more general condition involving a bequest curvature will be operative here.
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state, the inelastic allocation, prices, and wealth shares are also an equilibrium of the elastic economy: the

wealthy hold the same equity and bonds directly, at holding costs that reproduce the same equity premium

(Section 3.2). The two economies therefore begin the 1989–2023 transition from the same wealth distribution

and the same asset prices, and differ only in how equity is priced along the path. This gives the elastic

benchmark the most favourable footing: any divergence in outcomes over the transition reflects the pricing

mechanism alone, not a difference in starting points or in calibration.

Shock series for the quantitative exercise. The main quantitative exercise is a deterministic, perfect-foresight

transition: the economy begins at the 1989 steady state and is fed observed data paths for the exogenous

processes, converging to the 2023 steady state. Seven of the eight exogenous processes are active shocks in

this exercise—the three group labour endowments eRt , e
M
t , ePt , the equity dividend Dt, the housing rent DHt ,

the government-borrowing quantity BGt , and the middle class loan-to-value ratio τ
M
t . Each empirical series is

expressed as a proportional deviation from its 1989 steady-state value and fed through its AR(1) law of motion

(persistence ρx = 0.9) to recover the innovation sequence that reproduces it. Concretely: the endowment

paths are the top-10%, middle-40%, and bottom-50% income shares of Blanchet et al. (2022), net of dividend

and (imputed) rental income; the dividend path is cumulated from the Shiller dividend-growth series and

the housing-rent path from the growth of owner-occupied rents (FRED, the CPI for Owners’ Equivalent

Rent of Residences); the government-debt path is built from the government share of nonfinancial debt

in the Federal Reserve Z.1 accounts; and the loan-to-value path is a smooth ramp reproducing the +57%

rise in middle class mortgage leverage in the SCF. The eighth process, the portfolio demand wedge ζdt , is

held at zero throughout the quantitative transition; it enters only the wealthy household’s mutual fund Euler

equation and is used solely to construct the impulse responses discussed below.

4. TheMechanism in One Shock

For our first quantitative validation exercise, we ask whether the inelastic model, relative to the elastic

benchmark, can reproduce the response of top wealth shares to a flow shock—the model counterpart to the

residualised equity-flow innovations we construct in the introduction. We model the flow as a positive 10%

shock to the latent portfolio demand wedge ζdt , the closest model analogue of a Gabaix and Koijen (2021) flow

shock, which decays at ρζ = 0.9; we then trace the impulse responses of the key endogenous variables.26

The exercise also lays bare the mechanisms that distinguish inelastic from elastic markets.

Both regimes raise the equity price and the topwealth share on impact;what separates them is the comovement
26The full set of model IRFs, for every shock and endogenous variable, is reported in the Supplemental Appendix.
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and the persistence. Only the inelastic model raises the equity price together with higher aggregate borrowing

and a lower safe rate, and only the inelastic model delivers a hump-shaped, highly persistent rise in the

top wealth share. In the elastic benchmark the same demand shock lowers borrowing and raises the safe

rate—the opposite of the empirical comovement—and the wealth share response, though larger on impact,

reverts monotonically. The inelastic model thus reproduces, if only directionally, the joint rise in equity

values, debt, and top wealth shares alongside falling rates documented in the introduction; the elastic model

cannot match this configuration of signs.

FIGURE 2. Impulse response functions to a positive latent demand shock

Each panel shows the IRF response of one endogenous variable to a positive 10% latent demand shock (ζdt ), in the inelastic (solid red)
and elastic (dashed blue) models. Each panel, except panel (d), is plotted as a percentage deviation from the steady state. Panel (d),
which plots the wealth share of the top 10%, plots the deviation in percentage points from the steady state wealth share. Given the
discussion in the calibration section, each period denotes one month, and each panel plots a 20-period response.

In the elastic market, positive latent equity demand induces wealthy households to substitute from bonds

into equities. Total credit supply falls, so the safe rate must rise to clear the higher borrowing demanded by

non-wealthy households. Because equity supply is fixed, the increased demand raises the equity price, and

this revaluation dominates the offsetting effect of the higher discount rate. The top wealth share therefore

rises—by more than in the inelastic model on impact—but mean reverts monotonically, returning to steady

state by roughly period 17.27

27This fixed-supply elastic benchmark is deliberately conservative. Our mechanism turns on the borrowing-driven comovement
and the persistence of the wealth share response, not on the size of the price impact. With the arbitrageur of Appendix H, part of a
demand shock in the elastic market is absorbed on quantities rather than price; fixing equity supply therefore makes the elastic price
more reactive and stacks the price comparison against the inelastic mechanism.
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In the inelastic market, the increased allocation to the constrained mutual fund raises the supply of credit: a

fraction 1 − θt of the additional assets under management is routed into bonds by the mandate. Crucially,

this response is hump-shaped. Higher mutual fund valuations raise wealthy wealth positions, and non-

homothetic bequest utility converts these into further endogenous flows into the fund, which are again split

between equity and additional credit supply. Every endogenous variable inherits this hump—the signature

of a borrowing-drivenmechanism.

To clear the market at a higher level of debt, the safe rate falls. Through the tight borrowing–price link of

Proposition 1, the equity price rises in step with total borrowing.28Most important, the top wealth share rises

with the same hump-shaped, highly persistent dynamics, remaining clearly above steady state at period 20

(about a fifth of its peak), long after the elastic response has reverted. The gap between the two wealth share

paths is the inequality multiplier of Equation (32) in a single shock: the common equity price move is levered

into the top share atMinel under the mandate againstMel in the elastic benchmark—an amplification of

roughly 1.9 at the calibrated 1989 distribution—while its persistence is the multiplier’s dynamic signature,

the hump the elastic response lacks. The inelastic model therefore generates the persistent response of top

wealth shares to flow shocks—together with the empirically relevant rise in borrowing and fall in rates—that

motivates the paper.

This exercise qualitatively validates the model’s central mechanism: inelastic markets convert a flow into a

persistent, borrowing-driven, amplified wealth share response. Whether the same mechanism can quantita-

tively account for the long-run dynamics of U.S. wealth inequality is the question we turn to next.

5. Dynamics of Wealth Inequality

One of the key contributions of Straub (2019), Benhabib et al. (2017), and Mian et al. (2025), among others,

is to highlight the importance of incorporating non-homothetic, wealth-dependent preferences in order

to match the dynamics of top wealth inequality. Our model extends this approach by adding inelasticity

in asset markets. We ask whether inelastic markets improve the model’s ability to match the dynamics of

wealth inequality relative to a comparable elastic markets economy, and, if so, through which channels. We

proceed in four steps, each addressing a limitation of the last: a perfect-foresight simulation, its extension

to unanticipated shocks, a decomposition into the equity-investment and borrowing channels, and their

unification in the inequality multiplier.
28In deviations the mandate price is p̂ = b̂MF + θ̂/(1 − θ̄), which for θ̂ ≈ 0 (given χMF = 171) collapses to p̂ ≈ b̂MF .
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5.1. Counterfactual Simulations under Perfect Foresight

We begin with deterministic simulations under perfect foresight. We initialise the economy in January 1989

and feed in the shock series constructed in Section 3.3. Agents in January 1989 perfectly anticipate the entire

path of exogenous shocks up to March 2023, at which point the economy returns to steady state. We trace

the evolution of wealth inequality—measured by the top 10%, middle 40% and bottom 50% wealth shares, all

untargeted moments—under both the inelastic and the elastic model, isolating the contribution of inelastic

markets to the dynamics of wealth inequality.

We solve the resulting perfect-foresight transition numerically, imposing the March 2023 steady state as

the terminal condition.29 Figure 3 plots empirical wealth shares against simulated wealth shares under two

specifications: (i) elastic markets; (ii) inelastic markets.

FIGURE 3. Change in wealth shares from 1989: perfect foresight

Note: The perfect foresight simulation initialises the economy at the January 1989 levels of labour income shares and dividends. Then,
agents are provided with the full realisation of exogenous processes from January 1989 to March 2023, and the model is solved as a
deterministic transition. The figure plots the percentage-point change in wealth shares relative to their 1989 level. The grey line plots
the empirical wealth shares, the purple line the inelastic model, and the green line the elastic model. Empirical wealth share data is
taken from Realtime Inequality at the household level (Blanchet et al. 2022).

Under perfect foresight, the inelasticmodel improves the fit of simulated wealth shares to the data, especially

for the top 10% and the bottom 50%. The improvement is most pronounced for the bottom 50%, where

the inelastic model replicates the negative net wealth shares seen in the data over much of the sample. For

the top 10%, inelastic markets deliver a level improvement, though both models fail to capture the run-up

in wealth inequality until 2012, which is driven by rapid equity price appreciation that perfect foresight

cannot generate. Appendix H.4 shows that introducing an arbitrageur attenuates but does not remove the fit

improvement from inelasticity.
29The transition is solved under rational expectations with a standard Newton-type perfect-foresight solver: we guess the paths of

the endogenous variables, solve forward, and iterate to convergence.
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Both models generate the uptrend in equity prices, driven by rising dividends and the increasing income

share of the wealthy. The two simulations differ in their borrowing response. Under elastic markets, perfect

anticipation of falling labour income eliminates the incentive of the middle 40% and bottom 50% to borrow,

which is also why the elastic model cannot reproduce the negative net worth of the bottom 50% in the data.

Under inelastic markets, household borrowing demand is similarly muted, but the intermediary’s mandate

forces additional borrowing into the economy, leading bottom 50% households to lever up further.

Tomake the underlyingmechanism transparent, Figure 4 plots the simulated series for household borrowing,

interest rates and equity prices against their empirical counterparts over 1989–2023.

FIGURE 4. Data vs. simulation: borrowing, interest rate and equity price under perfect foresight

Note: Simulated series from the perfect-foresight exercise against their empirical counterparts, 1989–2023. Panel (a) household debt
to GDP; panel (b) the safe interest rate; panel (c) the equity price, plotted on a secondary axis because the model underpredicts the
level of the price run-up. Data lines in light grey.

Inelasticity improves not only the fit to wealth-inequality data but the underlyingmechanism. The inelastic

model closely replicates the path of household debt to GDP over the simulation horizon, whereas the elastic

model fails to generate enough borrowing. This borrowing fit is the first ingredient of the multiplier: under

the mandate, debt moves the equity price one-for-one with the fund’s bond leg (Proposition 1), so the

borrowing the inelastic model reproduces is precisely the flow an elastic market would leave unpriced into

wealth inequality.

Under inelasticity the safe nominal rate falls more, tracking the data closely until around 2010 but missing

the post-crisis ‘low-for-long’ regime. The turn is driven almost entirely by the post-2008 surge in public debt,

which we feed in exogenously and which an inelastic bond market absorbs only at a higher rate: holding

government debt at its 1989 level removes the reversal, leaving the safe rate several percentage points lower

and still falling as the wealthy’s saving continues to bid it down.30 We therefore read the reversal as an
30In the channel decomposition (Figure 6), the equity-investment (wealthy-saving) block lowers the safe rate monotonically over the
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artefact of the imposed fiscal path rather than as a prediction of the inelasticity mechanism.

On equity prices, both models fail to capture the fourfold increase in equity values over this period but

match the dynamics reasonably well, as expected given the model’s stylised structure and its limited sources

of aggregate risk. We read the equity price panel as evidence on the co-movement between wealth inequality,

borrowing and equity prices, and on the equity-to-borrowing balance sheet transfer, rather than on the level

of the price.31

Three lessons emerge from the perfect-foresight exercise. Inelasticity improves the joint fit to wealth shares,

household borrowing and interest rates; it matches the borrowingmechanism rather than the wealth share

moments alone; and the amplification it generates—the inequality multiplier—is itself endogenous, rising

with market concentration over the sample (we quantify this self-reinforcement in Section 5.4). The model

nonetheless understates the sharp rise in the top 10% share between 2008 and 2015 and its partial reversal

after 2016. Because perfect foresight suppresses precisely the borrowing that a crisis provokes, we turn next

to a simulation that relaxes it.

5.2. Unanticipated Shocks and the Post-Crisis Surge

The perfect-foresight simulation fits the data well through 2008 but understates inequality thereafter be-

cause it suppresses households’ own borrowing demand. When middle class and non-wealthy households

perfectly observe their falling income shares, they meet the decline by lowering consumption rather than

by borrowing, so the leverage channel is shut down. Perfect foresight therefore captures the rise in equity

prices, and some of the forced leveraging under inelastic markets, but not the endogenous borrowing that

amplifies wealth inequality around a crisis.

To address this limitation, we simulate an economy under perfect foresight with unanticipated shocks. Under

this setup, agents act under perfect foresight conditional on their current information, but may later receive

unexpected ‘surprise’ shocks which force them to recompute their optimal plans going forward based on

the new information. This is close to the extended path algorithm proposed by Fair and Taylor (1983) and

utilised in Afrouzi et al. (2024), among others. Intuitively, the economy is hit with a sequence of MIT-style

surprise shocks, in the sense of Boppart et al. (2018), where the shocks are the per-period innovation in the

shock series constructed for the perfect foresight exercise.

sample, while the post-2008 reversal is contributed entirely by the government-debt path.
31This division of labour is broadly consistent with Abadi (2026), who shows that in a general-equilibrium demand-based model the

demand friction shapes the dynamics and cross-sectional incidence of asset prices while the average level of risk premia is governed
by household preferences rather than by the friction itself. Our inelastic and elastic economies share the same calibrated 1989 equity
premium, so inelasticity here operates on the dynamics and the balance sheet transfer rather than on the level of the price run-up.
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Figure 5plots the empiricalwealth shares and simulatedwealth shares. The correspondingmarket aggregates—

borrowing, equity price, and rate— and comparison to the elastic model under unanticipated shocks are

reported in Figure A7 and Figure A6.

FIGURE 5. Change in wealth shares from 1989: perfect foresight with unanticipated shocks

Note: The perfect foresight with unanticipated shocks simulation initialises the economy at the January 1989 levels of labour income
shares and dividends. Before each innovation is realised, agents forecast that the exogenous state will evolve according to its estimated
autoregressive law, with future innovations set to their conditional mean of zero. Then, each period from January 1989 to March
2023, the ‘surprise’ realises in the form of the period-t innovation, post which agents update the current state and correctly anticipate
the propagation of that innovation through the AR(1) process, but they do not anticipate subsequent innovations. The figure plots
percentage-point change in wealth shares relative to their 1989 level. The grey line plots the empirical wealth shares, the solid purple
line plots wealth shares from the inelastic model simulated under perfect foresight, the dashed purple line plots wealth shares from
the inelastic model simulated under perfect foresight with unanticipated shocks. Empirical wealth share data is taken from Realtime
Inequality at the household level (Blanchet et al. 2022).

The model now matches the large post-2008 increase in top wealth inequality and improves the fit of bottom

50% wealth shares over the same period. The reactivated leverage channel is responsible: middle class

and non-wealthy households are repeatedly shocked on the downside but expect reversion to trend, and

borrow to smooth consumption. This raises borrowing, interest rates and, through the mandate, equity

prices, widening wealth inequality. Higher rates on a larger stock of household debt transfer resources from

debtors (the non-wealthy and middle class) to creditors (the wealthy), who as net lenders and equity holders

capture the gain.

Under unanticipated shocks the elastic markets model reproduces the wealth share dynamics almost as well

as the inelastic one, and the market aggregates—borrowing, the safe rate, and the equity price—are close

across the two regimes (FigureA7). This reflects observational equivalence under unanticipated shocks rather

than a decisive case for elastic markets: the common, sizeable borrowing surge that surprises introduce

drives both economies, so the aggregate series no longer separate the pricing regimes. The separation

comes instead from the perfect-foresight exercise, where borrowing is muted and the inelastic model alone

reproduces the wealth divergence (Figure 3), and from independent evidence on the elasticity of prices to
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flows.32

The post-crisis surge in top wealth is, in this model, a borrowing phenomenon: reintroducing the house-

hold leverage that perfect foresight suppresses is what allows the model to match it. This raises a further

question—how much of the wealth-inequality path reflects that borrowing, and how much the wealthy’s

direct accumulation of equity—which we address by decomposing the two channels.

5.3. Equity Investment vs. Borrowing

The unanticipated-shock simulation showed that household leverage is central to the off-trend rise in wealth

inequality after the crisis. We now separate the two channels through which inelastic pricing raises wealth

inequality—the wealthy’s direct accumulation of equity, and the borrowing of other households—and ask

howmuch each contributes, and to which part of the distribution.

To answer this question, we consider the following two counterfactual exercises, which decompose the

total increase in wealth inequality into components related to drivers of increased wealthy investment into

equity (equity investment) and drivers of increased leveraging (borrowing). To isolate the equity investment

channel, we simulate a version of the model (with unanticipated shocks) in which the top 10% income share

and equity dividends follow their empirical paths, while all other exogenous processes are fixed at their 1989

steady-state level. To isolate the borrowing channel, we instead let the income shares of the middle 40% and

bottom 50%, housing dividends, and government borrowing follow their empirical paths, holding the top

10% income share and equity dividends at their 1989 levels. The secular trend in middle class borrowing

capacity, τMt , is held at its 1989 level in both counterfactuals; the two channels therefore isolate the income

and debt drivers of wealth inequality and need not sum exactly to the total.

Figure 6 plots the full unanticipated-shock simulation from Figure 5 against the equity investment and

borrowing counterfactuals.
32This near-equivalence is the form the excess volatility puzzle takes in our setting. Stock pricesmove bymore than the present value

of subsequent dividends can account for (Shiller 1981; LeRoy and Porter 1981; Grossman and Shiller 1981), and the standard resolution
attributes the excess movement to time-varying discount rates (Campbell and Shiller 1988). Inelastic pricing is an observationally close
alternative: because the demand curve for equities slopes down, flows move the price directly, with no accompanying news about
discount rates. The two accounts can generate the same price path—as the elastic and inelastic simulations here nearly do—and the
same safe rate and wealth shares along with it; they differ in the source of the price movements, discount-rate news versus flows, which
the level series do not reveal. What separates them is the elasticity of the equity price to flows, an object that can be estimated directly
and outside the model. The demand-system and identified-flow estimates (Gabaix and Koijen 2021; Haddad et al. 2025) place this
elasticity well above the near-zero value that frictionless pricing implies; that is the over-identifying restriction on which our inelastic
reading rests. In general equilibrium, Abadi (2026) shows that a demand-based model of this kind reproduces excess volatility through
precisely this redistributive amplification—a fundamental shock moves prices, which redistributes wealth toward the intermediaries
that hold risky assets and amplifies the initial move, the asset-pricing counterpart of our inequality multiplier—and that the macro
price-to-flow elasticity of Gabaix and Koijen (2021) captures only the direct demand response, omitting this redistributive term and so
understating the total sensitivity of prices to flows.
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FIGURE 6. Dynamics of wealth inequality: decomposition into channels

Note: The figure plots percentage-point change in wealth shares relative to their 1989 level. The grey line plots the empirical wealth
shares, the black line plots the total wealth share response from Figure 5, the blue line plots the total wealth share response in a model
with only eRt ,Dt shocks, and the red line plots the total wealth share response in a model with only eMt , ePt ,DHt ,BGt shocks. The secular
middle class borrowing-capacity trend τMt is held at its 1989 level in both counterfactuals, so the blue and red responses need not sum
to the black total.

Two features stand out. The first is that the equity investment channel is the dominant force behind the level

of wealth inequality, throughout the sample and across the distribution. For the top 10% (panel a), it accounts

for almost the entire path of the wealth share—both its secular rise and its acceleration after 2008—so that

the blue line and the total move together. For the middle 40% and bottom 50% (panels b and c) the same

channel traces a smooth, low-frequency decline: holding little equity, these groups are progressively left

behind as the appreciation of wealthy portfolios raises the top share. This mirrors the perfect-foresight

simulation of Figure 3: when agents fully anticipate their income paths they have little reason to borrow,

and the rise in equity prices comes almost entirely from higher saving by the wealthy, intermediated into

an inelastic market. On its own the equity investment channel replicates the low-frequency component of

wealth inequality with considerable precision, but misses the large off-trend movements around and after

the crisis.

The second feature is that the borrowing channel’s distinctive contribution is concentrated at the bottom of

the distribution and in the post-crisis window. Absent unanticipated shocks it would leave wealth inequality

broadly flat; its role is to generate the off-trend swings the investment channel cannot. This is clearest

for the bottom 50% (panel c), where borrowing drives the deleveraging through the 2000s and the sharp

reversal after 2008, and it holds in milder form for the middle 40% (panel b). For the top 10% the post-2008

acceleration runs through the investment channel; the borrowing channel adds only a modest positive

contribution before the crisis and turns slightly negative thereafter, as higher rates on a larger public and

household debt stock redistribute towards the wealthy while also raising the wealth of the rest through their

bond holdings. Equity investment is the through-line for the top of the distribution, while borrowing leaves
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its clearest mark at the bottom and in the years around the crisis. Together the two channels reproduce the

dynamics of wealth inequality at both low and high frequencies.

The two counterfactuals group shocks by their dominant channel rather than isolate a single transmission

mechanism: in general equilibrium each shock moves both prices and borrowing. So construed, they map

onto the two families of explanation in the literature and indicate that these operate in tandem: debt-

based accounts, in which a build-up of household leverage exacerbates inequality,33 and investment-based

accounts, which attribute inequality to greater capital accumulation by, or higher returns to, the wealthy.34

From a policymaker’s perspective, the appropriate lever depends on the objective—the long-run rise in

inequality, its shorter-run implications for financial stability, or both35.

In sum, the equity investment and borrowing channels are complementary drivers of wealth inequality—one

secular and distribution-wide, the other cyclical and concentrated at the bottom—and inelastic pricing

is the common margin that translates both sets of flows into the equity price movements that widen the

wealth distribution. It is the inequality multiplier that governs the size of that translation, and—as we show

next—strengthens it as inequality itself rises.

5.4. The Self-Reinforcing Multiplier and the Income–WealthWedge

Both channels feed a single object: the inequality multiplier of Section 2. Because the wealthy hold equity

through the mandate, every flow—their own saving or the borrowing of others—is levered onto their balance

sheet at an effective equity beta near one rather than at their portfolio weight, so a given equity price

move raises the top share byMinel rather thanMel. At the calibrated mandate share and the 1989 wealth

distribution,Minel/Mel ≈ 1.9: inelastic markets convert the same fundamental shock into a wealth-inequality

response nearly twice as large as an elastic market would.

This amplification is not constant. Figure 7 plots the multiplier along the simulated transition. Because

Minel/Mel = (1 − θtηR,t)/(θt(1 − ηR,t)) depends only on the (roughly stable) mandate share and on wealth

concentration, it rises with the very top share it produces—from about 1.9 in 1989 to roughly 2.2 by 2023.

The multiplier is thus self-reinforcing: a more concentrated economy converts each additional shock into a

larger movement in wealth inequality, so inequality begets inequality.
33Examples include Rajan (2011), Kumhof et al. (2015), Mian and Sufi (2015), Mian et al. (2025).
34Examples include Piketty (2014), Saez and Zucman (2016), De Nardi and Fella (2017), Kuhn et al. (2020).
35If the long-run increase in inequality is the concern, it is more crucial for policy to target the investment-based channel, such as

through higher asset market participation or taxes on unrealised capital gains. If the short- to medium-run implications of inequality on
financial stability is the concern, policy should target borrowing-based channels, such as through leverage restrictions on households,
higher loan-to-value ratios, or reduced bond demand from intermediaries. If both effects are a concern, policymakers should look
to regulate inelastic financial intermediaries better to alleviate the effects of higher inelasticity, through, for example, ensuring that
financial regulation does not impose a high degree of portfolio rigidity.
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FIGURE 7. The time-varying inequality multiplier

Note: The inequality multiplierMinel/Mel = (1 − θtηR,t)/(θt(1 − ηR,t)), evaluated along the inelastic transition using the simulated
paths of themandate shareθt and the top 10%wealth shareηR,t . The solid purple line (left axis) plots themultiplier; the dashed grey line
(right axis) plots the top 10% wealth share. The multiplier rises with wealth concentration, so inelastic amplification is self-reinforcing.

This self-reinforcement is the mechanism behind the growing wedge between income and wealth inequality

that motivates the paper. A rise in the top income share lifts the wealthy’s saving and, through the equity

investment channel, the equity price; the multiplier converts that price move into a larger rise in the top

wealth share—and by more as concentration grows. A steadily but only mildly rising income concentration

is thereby amplified into a steeper, self-perpetuating rise in wealth concentration, driving a wedge between

the two. This is the general-equilibrium redistributive effect of Abadi (2026); whereas it dissipates in his

representative-household setting as intermediaries’ wealth shares revert, here it is durable, because the

income inequality that drives concentration is persistent.

6. Conclusion

This paper studies how frictions infinancial intermediation transmit income inequality intowealth inequality.

When intermediaries maintain stable allocations between equity and debt, household saving and borrowing

flows affect equity prices rather than being absorbed entirely through quantities. Greater saving by wealthy

households and greater borrowing elsewhere in the distribution both expand intermediary balance sheets

and raise equity valuations. Because equity ownership is concentrated, these adjustments redistribute wealth

toward the top—an amplification mechanism we call the inequality multiplier.

In the data, the component of equity returns predicted by mutual fund and ETF flows generates persistent

changes in wealth shares, whereas the response to the remaining component mean reverts. In the model,

inelastic intermediation roughly doubles the response of wealth inequality relative to an elastic market
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benchmark. This amplification increases with wealth concentration, so the multiplier is self-reinforcing:

a more concentrated distribution converts each subsequent shock into a larger movement in inequality.

Because the income inequality that drives concentration is itself persistent, wealth concentration need

not mean revert over empirically relevant horizons. When fed the observed 1989–2023 shocks, the model

captures the broad comovement among equity prices, borrowing, interest rates, and wealth shares, although

it underpredicts the level of the equity-price run-up and misses the post-2010 decline in the safe rate. The

equity investment channel accounts primarily for the secular evolution of wealth inequality, while the

borrowing channel is most important at the bottom of the distribution and around the financial crisis.

Together, they connect the long-run divergence between income and wealth inequality to shorter-run

movements in leverage and asset prices. These results are robust to an unconstrained arbitrageur sector of

realistically calibrated size.

The results also identify a policy trade-off. Broadening equity participationmay reduce the unequal incidence

of asset-price appreciation, but participation through passive or mandate-constrained institutions may

further reduce market elasticity. Likewise, policies affecting household or government debt can influence

wealth inequality not only through interest rates and borrower balance sheets, but also through equity

revaluation. Policy should therefore consider both who owns financial assets and how the institutions

holding them transmit flows into prices, which requires carefully understanding heterogeneous institutional

constraints.

Several questions remain open. Future work will focus on solving for optimal policy in the presence of

intermediary-driven increases in wealth inequality. Further work should also identify flow-driven price

movements more sharply, trace debt through the intermediation network, and allow for heterogeneous man-

dates, endogenous arbitrage entry, heterogeneous arbitrage capacity, and elastic equity supply. Endogenising

fiscal and monetary policy would permit a joint analysis of asset supply, interest rates, and redistribution,

while cross-country evidence could reveal how the multiplier varies with financial structure. The broader

implication is that wealth inequality depends not only on household saving and portfolio exposure, but also

on how the financial system converts distributional flows into asset prices.
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Appendix

Appendix A. Motivating Facts

Two sets of empirical facts motivate our analysis: the heterogeneity of household portfolios across the wealth

distribution, and the coincident aggregate trends in asset values, debt, and inequality since 1989. We describe

each in turn.

A.1. Portfolio Heterogeneity

Ex-ante, why should equity market inelasticity matter for wealth inequality? The link is portfolio heterogene-

ity. The composition of household portfolios (including the amount of borrowing) differs systematically

along the wealth distribution, with wealthy (top 10%) household portfolios dominated by equity (Figure

A1C), and non-wealthy (bottom 50%) household portfolios by borrowing (Figure A1A). Due to this portfolio

heterogeneity, equity price increases (induced by higher inelasticity) cause large increases in the share of

wealth held by wealthy households.
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FIGURE A1. Panel A shows bottom 50% households’ aggregate portfolio holdings, with large increases in indebtedness.
Panel B shows aggregate portfolio holdings of the middle 50-90% — housing is the asset of the middle class. Panel C
shows aggregate portfolio holdings of the top 10%, dominated by equity holdings.

Source: Authors’ calculation using Kuhn, Schularick and Steins, JPE 2020 and FRED. All portfolio components and wealth levels are
shown in trillions of dollars (2016 dollars).
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A.2. Aggregate Trends

A second set of factsmotivates our focus onmarket inelasticity. Four aggregate trends have unfolded together

in the United States since 1989, summarised in Figure A2: equity market capitalisation and aggregate debt

have both risen sharply relative to GDP; the wealth gap between the top 10% and the bottom 50% has widened

far faster than the corresponding income gap; and passive investors’ share of the equity market has grown

to roughly one-third. No single existing mechanism jointly accounts for these facts; the inequality multiplier

links them.

FIGUREA2. Four coincident trends since 1989: the rise in equity market capitalisation and in aggregate debt (both relative
to GDP), the widening gap between wealth and income inequality, and the growth of passive ownership of U.S. equities.

Note: Market Capitalization and Total Debt Outstanding are expressed as a percentage of GDP; total debt includes federal, household,
and business debt. In the lower-left panel, the increase in wealth (income) inequality is the difference between the growth rate of
average wealth (average factor income) of the top 10th percentile and that of the bottom 50th percentile, with January 1989 as the base
year. Passive Ownership Share is the passive share of equity-market capitalisation.

Source: Corporate-equity market capitalisation and debt from the Financial Accounts of the United States (Z.1 Flow of Funds); GDP
from FRED. Top-10% and bottom-50% income and wealth growth from Blanchet et al. (2022). Passive ownership share from Chinco and
Sammon (2024).

Appendix B. A Stylised Three-PeriodModel

This appendix presents the simplest version of the mechanism in Section 2: two household types, two

assets, and a mandate-constrained intermediary, over three dates. It strips out housing, the middle class,

non-homothetic preferences, and the borrowing frictions of the quantitative model, retaining only the
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portfolio mandate that welds the equity price to the outstanding stock of debt. The resulting pricing identity,

p0 = p−1 + θ
1−θ

BP0
Q̄ , is the exact three-date analogue of the quantitative mandate identity ptQ̄ =

θt
1−θt B

MF
t .

The wealthy household (R) saves only through the intermediary, which allocates its wealth between equity

and debt; the non-wealthy household (P) receives labour income and can only borrow, being institutionally

excluded from equity. The intermediary (a mutual fund) is required to hold a fixed proportion of equity and

bonds, which is the sole friction. Figure A3 illustrates the setup.

FIGURE A3. Environment

Timing. At t = −1 the intermediary allocates its initial wealth between equity and bonds to maximise

t = 1 returns, unconstrained by any mandate; prices are set in a no-trade equilibrium, and the household

positions are inherited from it—the wealthy own the intermediary’s portfolio, the non-wealthy hold legacy

debt equal to its bond leg. At t = 0 both households solve a two-period consumption–saving problem: the

wealthy choose flows F0 into the intermediary, the non-wealthy choose borrowing BP0 , and—now bound by

its mandate—the intermediary cannot rebalance, so the fixed equity supply Q̄ clears through the price p0. A

negatively correlated endowment shock at t = 0 generates the initial wealth disparity, and the resulting price

movements revalue both portfolios. At t = 1 the intermediary unwinds and the non-wealthy repay. Figure A4

summarises.

FIGURE A4. Timeline
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B.1. Financial Intermediary

At t = −1, given initial wealthW−1, dividend D1, and the two-period annualised rate r f ,−1, the intermediary

chooses its equity share θ to maximise returns on final-period wealth:

(A1) max
θ

1
(1 + r f ,−1)2

[θ D1
p−1
+ (1 − θ)(1 + r f ,−1)2].

The first-order condition yields the fundamental price at t = −1:

(A2) p−1 =
D1

(1 + r f ,−1)2
.

Here θ is the aggregate, equity-weighted share of a continuum of intermediaries i = 1, . . . , I with heteroge-

neous shares θi; with Si ≡ pQi/∑ j pQ j, following Gabaix and Koijen (2021), θ ≡ ∑i Siθi. At t = −1 the aggregate

accounting identities are

θW−1 = p−1Q−1, (1 − θ)W−1 = B−1.(A3)

At t = 0 the intermediary receives inflow F0 and the price adjusts to p0, but it cannot readjust θ. Its holdings

satisfy

θ(p0Q−1 + B−1 + F0) = p0Q0(F0), (1 − θ)(p0Q−1 + B−1 + F0) = B0(F0),(A4)

where Q0(F0) and B0(F0) are the new equity and bond quantities. Intermediary wealth is

(A5) W0 = p0Q−1 + B−1 + F0 = p0Q0 + B0,

so flows are absorbed as new equity plus new bonds:

(A6) F0 = p0(Q0 −Q−1) + (B0 − B−1).

The t = 0 portfolio rigidity captures institutional mandates or costly rebalancing; potential microfoundations

are reviewed in Supplemental Appendix 2, and Appendix H shows that adding a realistically-calibrated

arbitrageur does not materially change the results.
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B.2. Households

Non-Wealthy Household. The non-wealthy household chooses {cP0 , cP1 ,BP0} to solve max u[cP0 ] +βu[cP1 ], given

endowments {eP0 , eP1 } and legacy debt (1 + r f ,−1)2B−1,36 subject to

cP0 ≤ eP0 + BP0 , cP1 + (1 + r f ,−1)2B−1 + (1 + r f ,0)BP0 ≤ eP1 .(A7)

Its Euler equation prices the risk-free bond.

Wealthy Household.. The wealthy household chooses {cR0 , cR1 ,F0} to solve max u[cR0 ] +βu[cR1 ], given {eR0 , eR1 }

and end-of-period income D1Q0 + (1 + r̃ f ,0)B0, subject to

cR0 + F0 ≤ eR0 , cR1 ≤ eR1 +D1Q0(F0) + (1 + r̃ f ,0)B0(F0),(A8)

where 1 + r̃ f ,0 = (1 + r f ,−1)2B−1/B0 + (1 + r f ,0)BP0/B0. Its Euler equation prices returns on the intermediary,

not equity directly. Equity clears at fixed supply, Q−1 = Q0 = Q̄.

B.3. Equilibrium

DEFINITIONA1. An equilibrium consists of choices {cR0 , cR1 ,F0, cP0 , cP1 ,BP0 ,θ}, quantities {Q0,B0}, prices {p−1, p0, r f ,−1, r f ,0},

and endowments {Q−1,B−1,W−1, eR0 , eR1 , eP0 , eP1 ,D1} such that households and the intermediary optimise and all

markets clear: Q−1 = Q0 = Q̄; B0 = BP0 + B−1; and cR0 + cP0 = eR0 + eP0 , cR1 + cP1 = eR1 + eP1 +D1Q0.

B.4. Equilibrium Pricing

Imposing equity-market clearing yields the central pricing result. Because flows from the wealthy and

borrowing by the non-wealthy are two sides of the same transaction, it is stated directly in terms of the bond

position.

PROPOSITION A1. The price of equity at t = 0 is

(A9) p0 = p−1 +
θ

1 − θ
BP0
Q̄
,

where p−1 is the fundamental price and
θ
1−θ

BP0
Q̄ is the non-fundamental component, tied one-for-one to the outstanding

debt.
36Without loss of generality, this is two-period debt with no intermediate coupon.
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PROOF. Equity-market clearing requires (Q0 − Q−1)/Q−1 = 0. Substituting Q0 = θ
p0
(p0Q−1 + B−1 + F0) from

(A4),

θ + θB−1
p0Q−1

+ θF0
p0Q−1

= 1.

Using B−1 = (1 − θ)W−1 and Q−1 = θW−1/p−1 from (A3),

θp0 + (1 − θ)p−1 +
θF0
Q−1
= p0 Ô⇒ p0 = p−1 +

θ

1 − θ
F0
Q−1

.

From (A6) with Q0 = Q−1 = Q̄, F0 = B0 − B−1; since the bond leg grows only through new lending to the

non-wealthy, B0 − B−1 = BP0 , so F0 = BP0 . Substituting and imposing Q−1 = Q̄ gives (A9).

For every additional dollar of borrowing absorbed by the intermediary, equity market value must rise by
θ
1−θ = 3.55 at the calibrated θ = 0.78; we call

θ
1−θ the price impact of borrowing. The mechanism is a single

one: saving by the wealthy is intermediated as new lending to the non-wealthy, so F0 = BP0 ; this dollar cannot

buy more equity (supply is fixed at Q̄), so it is absorbed as a bond, but the mandate forces the equity leg p0Q̄

to rise in step. With fixed supply, the equity price is pinned to the outstanding bond position rather than to

fundamentals alone.

What determines borrowing? With log utility, borrowing is pinned down by endowments:

(A10) F0 = BP0 =
eP1 −β(1 + r f ,0)eP0 − (1 + r f ,−1)2B−1

(1 +β)(1 + r f ,0)
,

so borrowing is positive whenever future non-wealthy endowments exceed legacy repayment and desired

consumption. Although the non-wealthy’s income share has fallen, their absolute income levels have risen,

sustaining more debt.

B.5. Price Decomposition and Downward-Sloping Demand

Since prices depend on borrowing, which depends on endowments, the fundamental drivers can be made

explicit.

PROPOSITION A2. Under log utility, the price of equity depends on dividends, the income distribution, equity

supply, and the intermediary constraint:

(A11) p0 =
β

1 +β[
D1

(1 + r f ,−1)2
] + 1

1 +β[
1
Q̄

θ

1 − θ{
eP1 −

cP1
cP0
eP0

1 + r f ,0
}].
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PROOF. Start from (A9) and use (A7) to write BP0 = cP0 − eP0 . The non-wealthy intertemporal budget constraint

is

cP0 +
cP1

1 + r f ,0
+
(1 + r f ,−1)2B−1

1 + r f ,0
= eP0 +

eP1
1 + r f ,0

.

Under log utility cP1 = β(1 + r f ,0)cP0 , so

cP0 =
1

1 +β(e
P
0 +

eP1 − (1 + r f ,−1)2B−1
1 + r f ,0

).

Substituting into the pricing equation and using p−1 = D1/(1 + r f ,−1)2 and B−1/(1 − θ) =W−1 = p−1Q−1/θ from

(A2)–(A3),

p0 =
D1

(1 + r f ,−1)2
(1 −

(1 + r f ,−1)2

(1 +β)(1 + r f ,0)
) + θ

1 − θ
1
Q̄

1
1 +β(

eP1
1 + r f ,0

−βeP0).

By the expectations hypothesis (1+r f ,−1)2 = (1+r f ,−1→0)(1+r f ,0), and r f ,−1→0 = 0 in equilibrium (no risk-free

trade from t = −1 to t = 0), so (1 + r f ,−1)2 = (1 + r f ,0). Substituting gives

p0 =
β

1 +β
D1

(1 + r f ,−1)2
+ 1
1 +β

θ

1 − θ
1
Q̄
(

eP1
1 + r f ,0

−βeP0).

Income distribution therefore matters for equity prices, contrary to Grossman and Shiller (1981). Unlike

Kiyotaki and Moore (1997), where borrowing is driven by heterogeneous patience or preferences, both

households here are equally patient; the non-wealthy borrow a positive amount whenever

eP1 −
cP1
cP0
eP0 > 0⇔

eP1
eP0
> β(1 + r f ,0),

i.e. whenever their absolute income growth exceeds their consumption growth. Lower equity supply and

higher θ both amplify the price impact of a given flow. Figure A5 contrasts the model’s downward-sloping

demand with the flat Lucas (1978) benchmark: price adjustments are required to absorb flows even absent

fundamental changes.

B.6. Elasticity of Equity Demand

The price is decreasing in quantity, ∂p0/∂Q0 < 0: inelastic markets generate downward-sloping demand. The

elasticity is pinned down by θ.

PROPOSITION A3. The signed price elasticity of equity demand is ξ = 1 − θ.
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FIGURE A5. Inelastic demand curve (ξ = 0.2) versus elastic demand curve.

PROOF. From (A4) and (A5), Q0 = θW0/p0. Taking logs and first-differencing, ∆ lnQ = ∆ lnθ+∆ lnW −∆ ln p.

A first-order approximation gives ∆ lnW ≈ θ∆ ln p + F0/W−1; with ∆ lnθ = 0,

∆ lnQ = (θ − 1)∆ ln p + F0
W−1

Ô⇒ ξ = −∂∆ lnQ
∂∆ ln p

= 1 − θ.

As θ rises the market becomes more inelastic and the price impact θ
1−θ grows. When θ = 0, p0 = p−1; this is

not the Lucas benchmark, since the price does not evolve despite changing discount rates and ξ = 1 ≠ ∞.

Appendix B.10 derives the Lucas model as the special case in which the intermediary re-optimises θ at t = 0.

B.7. Wealth Inequality

DEFINITION A2. For t ∈ {−1, 0}, wealth is WR
t ≡ ptQt +Bt (wealthy) andWP

t ≡ OP−Bt withOP > Bt (non-wealthy),

where OP is non-marketable assets (e.g. primary residence) ensuring a non-negative net position. Wealth shares are

ηRt ≡WR
t /(WR

t +WP
t ) and ηPt ≡ 1 − ηRt .

We consider t ∈ {−1, 0} because the wealth evolution from t = −1 to t = 0 is what inelastic markets shape (at

t = 1 wealth trivially equals income).

PROPOSITION A4. The wealthy wealth share is increasing in equity prices:

(A12)
∂(ηR0 − ηR−1)

∂p0
> 0.

PROOF. Substituting the wealth share definitions,

∂(ηR0 − ηR−1)
∂p0

= Q0(OP − B0)
(p0Q0 +OP)2

> 0,
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since OP > B0 by assumption.

By the pricing equation, the wealthy share rises whenever borrowing is higher, θ is higher, Q̄ is lower, or p−1

is higher—linking wealth inequality directly to market inelasticity.

B.8. Comparative Statics on Income

We study how endowments map into prices and inequality. Closed forms for prices in income shares are

unavailable, so we simulate with log utility, D1 = 2, θ = 0.8, β = 0.99, W−1 = 5, Q̄ = 10, and endowments

{eP0 , eR0 } = {2, 8}, {eP1 , eR1 } = {8, 12} (top 10% income share 80%).

DEFINITION A3. For t ∈ {0, 1}, income is IRt ≡ eRt + It=1D1Qt and IPt ≡ ePt , with shares IRt ≡ IRt /(IRt + IPt ) and

IPt ≡ 1 − IRt .

PROPOSITION A5. The partial derivatives of the equity price with respect to endowments are

∂p0
∂eP0
< 0, ∂p0

∂eP1
> 0, ∂p0

∂eR0
> 0, ∂p0

∂eR1
< 0.

A higher current non-wealthy endowment lowers borrowing (prices fall); a higher future non-wealthy

endowment raises borrowing capacity (prices rise); a higher current wealthy endowment raises flows (prices

rise); a higher future wealthy endowment lowers saving (prices fall). The wealthy effect dominates:

PROPOSITION A6. Prices increase when the current-period wealthy income share increases: ∂p0/∂IR0 > 0.

Holding IR0 = IR1 = 0.8, the top 10% wealth share rises from 0.625 to 0.644 (+3%). When the top 10% income

share instead falls from0.8 to 0.75, the top 10%wealth share rises from0.625 to 0.7 (+12%): a fall in thewealthy’s

relative income raises their saving while the non-wealthy’s higher absolute income raises borrowing, and

under themandate both feed the sameequity price rise,wideningwealth inequality even as income inequality

narrows.

B.9. Exogenous Increase in Equity Supply

The fixed-supply assumption is not essential. Let supply change exogenously by δq, so Q0 = Q−1(1 + δq).

PROPOSITION A7. The price of equity at t = 0 is

(A13) p0 = (
1 − θ

1 − θ + δq
)[p−1 +

θ

1 − θ
F0
Q−1
] .
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PROOF. Clearing now requires (Q0−Q−1)/Q−1 = δq. Repeating the proof of PropositionA1with this right-hand

side gives

(1 − θ)p−1 +
θF0
Q−1
= p0(1 − θ + δq),

which rearranges to (A13).

Since ∂p0/∂δq < 0, the multiplier θ
1−θ+δq is dampened for δq > 0, but short of θ = 0 prices remain flow-

sensitive. The percentage price change is p0−p−1
p
−1
= θF0/(p−1Q−1)−δq

1−θ+δq , so ∆p > 0⇐ δq < θF0/(p−1Q−1). Writing

flows as a share f of intermediary AuM and using p−1Q−1 = θW−1, this is simply δq < f . Empirically f ≈ 2%

per quarter (Flow of Funds) while δq ≈ 0.2% per quarter (SIFMA issuance), so issuance does not negate the

flow effect. Finally, with variable supply the tight BP0–F0 link loosens, since part of each flow finances new

shares:

COROLLARY A1. When supply changes by δq, the price–debt relationship is

(A14) p0 = (
1

1 + δq
)[p−1 +

θ

1 − θ
BP0
Q−1
] .

PROOF. Substitute F0 = p0(Q0 −Q−1) + (B0 − B−1) into (A13) and solve for p0.

As δq rises, the equity price impact of higher indebtedness falls.

B.10. The Lucas Model as a Special Case

If instead the intermediary re-optimises θ at t = 0, it solvesmaxθ 1
1+r f ,0

[θD1p0 +(1−θ)(1+r f ,0)]. The first-order

condition with market clearing (no trade) gives p0 = D1/(1 + r f ,0). The Lucas benchmark is thus nested as

the case in which the intermediary can rebalance at t = 0 in response to flows.
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Appendix C. The Inelastic Quantitative Model

This section lays out the deterministic steady state and the log-linearised representation for the model

presented in Section 2.

C.1. Deterministic Steady State

The deterministic steady state is the point around which the linear system is constructed. The following

restrictions are useful for interpreting the log-linear equations. Gross returns satisfy

(A15) R̄E = D̄ + p̄
p̄

, R̄MF = θ̄R̄E + (1 − θ̄)R̄.

The mutual fund balance sheet implies

(A16) X̄MF = p̄Q̄ + B̄MF , θ̄ = p̄Q̄
X̄MF

, B̄MF = B̄P + B̄M + B̄G.

The wealthy household’s Euler equation, evaluated at ζ̂d = 0, implies

(A17) 1 +ϕMF = δζ̄R +βRR̄MF , ζ̄R = (āR)−ΣR(c̄R)σR .

For the middle class,

(A18) ψ̄M = 1 −βMR̄, 1 +ϕMH = βM
D̄H + p̄H

p̄H
+ τ̄Mψ̄M,

and the binding collateral constraint gives

(A19) B̄M = τ̄MX̄H,M.

For non-wealthy households,

(A20) 1 −ϕPBB̄P = βPR̄, 1 +ϕPH = βP
D̄H + p̄H

p̄H
.

Housing-market clearing in steady state is

(A21) X̄H,M + X̄H,P = p̄HH̄ ≡ X̄H.
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C.2. Log-Linearised Equilibrium System

This subsection gives the log-linearised system corresponding to the inelastic model. All variables are

proportional deviations from the 1989 deterministic steady state unless otherwise noted. Transfer deviations

T̃t are level deviations. The notation µ̂Mt denotes the proportional deviation of the level collateral multi-

plier µMt ; its steady-state consumption-normalised value is ψ̄M ≡ µ̄M/u′M(c̄M). In the stochastic version, all

variables dated t + 1 inside Euler equations are conditional expectations; in the perfect-foresight implemen-

tation, the expectations operator is suppressed. The equation tags match the corresponding blocks of the

implementation.37

A. Mutual Fund andWealthy Household

The mutual fund mandate rule is

(A1) θ̄θ̂t = θ∗
βMF

χMF
(R̄ER̂Et − R̄R̂t) .

The equity-return identity is

(A2) (D̄ + p̄)R̂Et = D̄D̂t+1 + p̄ p̂t+1 − (D̄ + p̄) p̂t.

The mutual fund portfolio return is

(A3) R̄MFR̂MFt = θ̄R̄ER̂Et + (1 − θ̄)R̄R̂t + θ̄(R̄E − R̄)θ̂t.

The value of the mutual fund position satisfies

(A4) X̂MFt = θ̄ p̂t + (1 − θ̄)B̂MFt .

Wealthy household assets are

(A5) āRâRt = X̄MFX̂MFt .

The wealthy household budget constraint is

(A6) c̄RĉRt + (1 +ϕMF)X̄MFX̂MFt = ēRêRt + R̄MFX̄MF (R̂MFt−1 + X̂MFt−1 ) + sRT T̃t.
37The tag A8 is reserved in the implementation for an equation that is absent from this specification, so the block runs A1–A7 and A9.
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The wealthy household mutual fund Euler equation, including the demand wedge, is

(A7) ϕMF (X̂MFt − ζ̂dt ) = δζ̄R (σRĉRt − ΣRâRt ) +βRR̄MF [R̂MFt − σR (̂cRt+1 − ĉRt )] .

Finally, the equity price follows from the mutual fund balance sheet:

(A9) p̂t = B̂MFt + 1
1 − θ̄

θ̂t.

Equation (A9) is the log-linear version of the inelastic pricing identity (27). It shows that equity prices move

one-for-one with the mutual fund bond leg and are amplified by changes in the mandate share.

B. Middle Class Households

The middle class budget constraint is

c̄M ĉMt + (1 +ϕMH )X̄H,MX̂
H,M
t + R̄B̄M (R̂t−1 + B̂Mt−1)

= ēM êMt + D̄HH̄MD̂Ht + X̄H,M p̂Ht

+ (D̄H + p̄H)H̄M (X̂H,Mt−1 − p̂
H
t−1) + B̄MB̂Mt + sMT T̃t.(B1)

The middle class bond Euler equation is

(B2) ψ̄Mµ̂Mt = −βMR̄ [R̂t − σM (̂cMt+1 − ĉMt )] − ψ̄MσM ĉMt .

The middle class housing Euler equation is

ϕMH p̄
HX̂H,Mt = βM[D̄HD̂Ht+1 + p̄H p̂Ht+1 − (D̄H + p̄H) p̂Ht

− σM(D̄H + p̄H) (̂cMt+1 − ĉMt ) ]

+ τ̄M p̄Hψ̄M (µ̂Mt + σM ĉMt + τ̂Mt ) .(B3)

The binding collateral constraint is

(B4) B̂Mt = τ̂Mt + X̂
H,M
t .
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C. Non-Wealthy Households

The non-wealthy budget constraint is

c̄P ĉPt + (1 +ϕPH)X̄H,PX̂
H,P
t + R̄B̄P (R̂t−1 + B̂Pt−1) +ϕPB(B̄P)2B̂Pt

= ēP êPt + D̄HH̄PD̂Ht + X̄H,P p̂Ht

+ (D̄H + p̄H)H̄P (X̂H,Pt−1 − p̂
H
t−1) + B̄PB̂Pt + sPT T̃t.(C1)

The unconstrained debt Euler equation is

(C2) 0 = −βPR̄ [R̂t − σP (̂cPt+1 − ĉPt )] −ϕPBB̄PB̂Pt .

The non-wealthy housing Euler equation is

(C3) ϕPH p̄
HX̂H,Pt = βP[D̄HD̂Ht+1 + p̄H p̂Ht+1 − (D̄H + p̄H) p̂Ht − σP(D̄H + p̄H) (̂cPt+1 − ĉPt ) ].

D. Government andMarket Clearing

The government budget constraint is

(D1) T̃t = B̄GB̂Gt − R̄B̄GB̂Gt−1 − R̄B̄GR̂t−1.

Bond-market clearing is

(D2) B̄MF B̂MFt = B̄PB̂Pt + B̄MB̂Mt + B̄GB̂Gt .

Housing-market clearing is

(D3) X̄H,MX̂H,Mt + X̄H,PX̂H,Pt = X̄H p̂Ht .

E. Exogenous Processes

The exogenous processes follow AR(1) laws of motion:

êRt = ρeR êRt−1 + εe
R

t ,(E1)
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êMt = ρeM êMt−1 + εe
M

t ,(E2)

êPt = ρeP êPt−1 + εe
P

t ,(E3)

D̂t = ρDD̂t−1 + εDt ,(E4)

D̂Ht = ρDH D̂Ht−1 + εD
H

t ,(E5)

B̂Gt = ρBG B̂
G
t−1 + εB

G

t ,(E6)

τ̂Mt = ρτM τ̂Mt−1 + ετ
M

t ,(E7)

ζ̂dt = ρζζ̂dt−1 + ε
ζ
t .(E8)

C.3. Auxiliary Reporting Identities

The following identities are used to report total debt, wealth shares, and income shares. They do not add

independent equilibrium restrictions.

Total bonds are reported as

(AUX1) B̄totB̂tott = B̄MF B̂MFt .

Define aggregate measured wealth as

(A22) W̄ = p̄Q̄ + X̄H + B̄G, X̄H ≡ X̄H,M + X̄H,P.

The wealthy household’s wealth share deviation is

(AUX2) ηdevR,t =
āR

W̄
âRt − η̄R

p̄Q̄ p̂t + X̄H p̂Ht + B̄GB̂Gt
W̄

.

The middle class wealth share deviation is

(AUX3) ηdevM,t =
X̄H,MX̂H,Mt − B̄MB̂Mt

W̄
− η̄M

p̄Q̄ p̂t + X̄H p̂Ht + B̄GB̂Gt
W̄

.

The non-wealthy wealth share deviation is

(AUX4) ηdevP,t =
X̄H,PX̂H,Pt − B̄PB̂Pt

W̄
− η̄P

p̄Q̄ p̂t + X̄H p̂Ht + B̄GB̂Gt
W̄

.
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Let the aggregate income deviation be

∆Yt = ēRêRt + D̄Q̄D̂t + ēM êMt + D̄HH̄M (D̂Ht + X̂
H,M
t−1 − p̂

H
t−1)

+ ēP êPt + D̄HH̄P (D̂Ht + X̂
H,P
t−1 − p̂

H
t−1) .(A23)

Then the wealthy household’s income-share deviation is

(AUX5) încR,t =
ēR

ȲR
êRt +

D̄Q̄
ȲR

D̂t −
∆Yt
Ȳ
.

The middle class income-share deviation is

(AUX6) încM,t =
ēM

ȲM
êMt +

D̄HH̄M

ȲM
(D̂Ht + X̂

H,M
t−1 − p̂

H
t−1) −

∆Yt
Ȳ
.

The non-wealthy income-share deviation is

(AUX7) încP,t =
ēP

ȲP
êPt +

D̄HH̄P

ȲP
(D̂Ht + X̂

H,P
t−1 − p̂

H
t−1) −

∆Yt
Ȳ
.

The equilibrium systemused in the inelastic simulations consists of equations (A1)–(A7), (A9), (B1)–(B4), (C1)–

(C3), (D1)–(D3), and the exogenous processes (E1)–(E8). The auxiliary identities are used only for reporting

simulated debt, wealth share, and income-share series. Because all aggregate borrowing is absorbed by the

mutual fund, changes in household and government debt directly affect the mutual fund’s balance sheet

and, through the mandate identity, the equilibrium equity price.

Appendix D. Non-Homothetic Preferences and Calibration of Exogenous Processes

D.1. Non-Homothetic Preferences

Section 3.1 specifies household-specific felicity ui and, for the wealthy alone, a bequest function νR with

ΣR < σR. Here we show why this single restriction generates non-homothetic saving among the wealthy,

while the middle class and non-wealthy—who have no bequest motive—remain homothetic.

For the wealthy household, define the ratio of the marginal utility of bequeathing to the marginal utility of

consuming at wealth level a,

(A24) ζ(a) =
ν′R(a)
u′R(a)

= aσR−ΣR .
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As in Mian et al. (2025), when ΣR = σR this ratio is constant: the two marginal utilities are proportional at

every wealth level and preferences are homothetic. When ΣR < σR, ζ(a) is strictly increasing—the marginal

utility of wealth decays more slowly than that of consumption, so wealthier households have a stronger

relative incentive to save. Bequests are thus a luxury good, the saving rate rises with permanent income, and

wealth accumulates disproportionately at the top: this is the mechanism that drives the divergence between

wealth and income shares over the transition. In the quantitative model of Appendix C, the corresponding

equilibrium object is ζRt = ν′R(aRt )/u′R(cRt ).

Themiddle class and the non-wealthy have pure CRRA felicity (uM,uP) with no bequest term, so no analogous

margin exists: their intertemporal marginal rate of substitution is independent of the level of wealth, and

their consumption–saving behaviour is homothetic—saving rates do not vary with permanent income. Non-

homotheticity in the model therefore operates entirely through the wealthy household’s bequest luxury. The

type-specific elasticities σR > σM = σP additionally shape the level of each group’s intertemporal substitution

but, absent a bequest term forM and P, do not by themselves break homotheticity for those groups.

D.2. Exogenous Processes

The exogenous drivers of the quantitative model are the labour endowments of the three household groups,

equity dividends, housing rents, government debt, the middle class loan-to-value ratio, and the portfolio

demand wedge, {eRt , eMt , ePt ,Dt,DHt ,BGt ,τMt ,ζdt }. Each follows an AR(1) process in proportional deviations

from its 1989 steady-state value,

ẑt = ρz ẑt−1 + εzt , z ∈ {eR, eM, eP,D,DH,BG,τM,ζd},

with i.i.d. normal innovations. The complete set of laws of motion is reported as Block E of the log-linearised

system in Appendix C.2. Steady-state levels ēP, ēM, ēR, D̄, and D̄H are calibrated in Table 1, and the innovation

standard deviations σP,σM,σR,σD, and σD
H
are chosen as described in Section 3.
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Appendix E. Additional Qualitative Results

E.1. Elasticity in Infinite-PeriodModel

In the quantitative model, elasticity of demand for the stock is time-varying. We can derive the aggregate

(signed) time-varying Hicksian elasticity of demand for stock as follows:

(A25) ξt = (1 − θ∗) −
βMF

χMF
[θ∗ (ret−1 − rt−1)

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
Equity Premium

−{D
p
− 1}].

where D
p is the average dividend-price ratio.

PROOF. Start with an inverted version of the mutual fund’s mandate rule, Equation 7:

θt − θ∗
θ∗

= β
MF

χMF
(Dt+1 + pt+1 − pt

pt
− rt) = ∆ lnθt

This is equivalent to the first-order Taylor expansion of θt around θ∗. Consider the term on the right-hand

side within brackets, i.e. the equity premium πt, which can be rewritten as:

πt =
Dt+1
pt
+∆ ln pt − rt

Consider the percentage change in the dividend-price ratio, i.e.∆ ln Dt+1
pt
. Express the percentage log deviation

of dividends as d̃ and the percentage log deviation of prices as p̃. Then, ∆ ln Dt+1
pt
= d̃ − p̃.

Next, consider a first-order Taylor approximation of ∆ ln Dt+1
pt

around some baseline dividend-price ratio D
p :

∆ ln
Dt+1
pt
=

Dt+1
pt
− D

p
D
p

d̃ − p̃ =
Dt+1
pt
D
p
− 1

Dt+1
pt
= (d̃ − p̃ + 1)D

p

Substituting into πt:

πt = (1 + d̃)
D
p
+ p̃(1 − D

p
) − rt

58



Go back to the mandate equation and invert to find quantity demanded:

Qt =
θtXMFt
pt

Taking logs and first differencing, and writing the wealthy household’s net inflow into the fund as Ft, so that

f t ≡ Ft/XMFt−1 is the inflow rate relative to assets under management:

∆ lnQt = ∆ lnθt +∆ lnXMFt −∆ ln pt

qt = ∆ lnθt + (
pt−1Qt−1
XMFt−1

∆pt
pt−1

+ Ft
XMFt−1
²
f t

) − p̃

qt = ∆ lnθt + θt−1 p̃ + f t − p̃

Substituting from πt and ∆ lnθt:

qt =
βMF

χMF
((1 + d̃)D

p
+ p̃(1 − D

p
) − rt) + p̃(θt−1 − 1) + f t

Finally, to find the elasticity, take the derivative of qt with respect to p̃:

ξt ≡
∂qt
∂ p̃
= β

MF

χMF
(1 − D

p
) + (θt−1 − 1)

Substituting in the value of θt−1 yields the desired proposition for unsigned elasticity:

ξt = (θ∗ − 1) +
βMF

χMF
[θ∗(ret−1 − rt−1) − {

D
p
− 1}].

As the equity premium increases, the intermediary demands more equity, driving unsigned elasticity up in

the subsequent period. Similarly, as the cost of adjustment χMF increases, the unsigned elasticity decreases

with the intermediary finding it more costly to deviate from target. The limiting case of χMF → ∞ (or

βMF → 0) gets us back to the tight mandate condition and corresponding elasticity of the three-period model.

E.2. An Alternate Elastic Benchmark in the Quantitative Model

The elastic markets benchmark implemented in the quantitative simulations replaces the mutual fund

altogether: wealthy households hold equity and bonds directly, and equity is priced by their Euler equation.
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That benchmark is described in Appendix 2.8. An instructive alternative retains themutual fund but removes

the mandate friction. Setting χMF = 0 in the fund’s problem (Equation 6), the intermediary solves

max
θt

βMFEt [θt {
Dt+1 + pt+1

pt
} + (1 − θt)(1 + rt)] .

The first-order condition with respect to θt yields the standard pricing function

pt = Et[
Dt+1 + pt+1
1 + rt

].

This is the well-established Lucas (1978) result, where the price of an asset depends upon its discounted

stream of future dividends. The Lucas model is therefore nested in our framework as the frictionless limit of

the mandate problem.

E.3. Exogenous Increase in Equity Supply

The baseline quantitative model fixes equity supply at Q̄. We now relax this and let supply differ from its

baseline level by an exogenous δq, so that Qt = Q̄(1 + δq), and ask how the equilibrium price and its link

to debt respond. In the quantitative model, supply enters the mandate pricing identity only through the

denominator.

PROPOSITION A8. With equity supply Qt = Q̄(1 + δq), the equilibrium equity price is

(A26) pt =
1

1 + δq
θt

1 − θt
BMFt
Q̄

.

PROOF. The mandate identities ptQt = θtXMFt and BMFt = (1 − θt)XMFt from (5) give ptQt = θt
1−θt B

MF
t . Substi-

tuting Qt = Q̄(1 + δq) and solving for pt yields (A26).

Since ∂pt/∂δq < 0, exogenous issuance dampens the price–debt multiplier θt
1−θt by the factor

1
1+δq relative

to the fixed-supply identity of Proposition 1, which is recovered at δq = 0. Short of θt → 0, prices remain

sensitive to the fund’s bond position, and hence to borrowing and flows.

To see that realistic issuance does not overturn the flow effect, hold the mandate share at its target and let

the fund’s assets under management grow with net inflows, XMFt = (1 + f )XMFt−1 , where f is the flow into the
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fund as a share of assets under management. From pt = θtXMFt /Qt with Qt = Q̄(1 + δq) and Qt−1 = Q̄,

pt − pt−1
pt−1

= 1 + f
1 + δq

− 1 =
f − δq
1 + δq

,

so prices rise, ∆p > 0, if and only if δq < f : as long as equity issuance grows more slowly than the fund’s

inflows, positive flows still raise prices. Empirically, f ≈ 2% per quarter (Flow of Funds) while δq ≈ 0.2% per

quarter (SIFMA issuance), so issuance is an order of magnitude too small to negate the flow effect, and the

fixed-supply assumption is without loss of generality for our qualitative results.

Finally, with variable supply the tight link between the fund’s bond leg and household borrowing loosens,

since part of each inflow finances newly issued shares rather than bonds. By bond-market clearing, BMFt =

BPt + BMt + BGt , so the price–debt relationship under issuance is

(A27) pt =
1

1 + δq
θt

1 − θt
BPt + BMt + BGt

Q̄
.

As δq rises, the equity price impact of higher household and government indebtedness falls, but—for realistic

issuance—remains first-order.

Endogenous issuance.. The dampening is weaker still once issuance responds to prices. Sammon and Shim

(2026) show that firms are themarginal sellerswho clear themarket for passive inflows, issuing shares (largely

through non-primary channels such as stock-based compensation) in response to the higher prices those

inflows generate, with prices acting as the coordinating mechanism. We capture this with a reduced-form

supply rule in which net issuance is increasing in the proportional price change,

(A28) δq = φ
pt − pt−1
pt−1

, φ ≥ 0,

where φ is the elasticity of net share supply to price. Substituting (A28) into pt−pt−1
pt−1

= f−δq
1+δq and writing

g ≡ (pt − pt−1)/pt−1 gives the fixed point

φ g2 + (1 +φ) g − f = 0 Ô⇒ g = −(1 +φ) +
√
(1 +φ)2 + 4φ f
2φ

.

To first order in f , g ≈ f /(1 +φ): endogenous issuance dampens the price impact of inflows by the factor

1/(1 +φ) but leaves its sign unchanged. Prices rise if and only if f > 0 for any finite φ; only in the perfectly

elastic limit φ→∞ does the price impact vanish, recovering the Lucas-type benchmark in which quantities,
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not prices, absorb flows. This is consistent with Sammon and Shim (2026): issuers accommodate part of

passive demand—so realized issuance co-moves with price—yet passive-driven flows continue tomove prices

because supply is far from perfectly elastic.

E.4. Other Representations of Equity Price

Backward-looking representation.Writing the fund’s bond leg as its initial level plus the cumulated history of

net issuance, BMFt = BMF−1 +∑ts=0∆BMFs with ∆BMFs ≡ BMFs − BMFs−1 , the price becomes

(A29) pt =
θt

1 − θt
1
Q̄
(BMF−1 +

t
∑
s=0
∆BMFs ) .

The current price is the mandate-scaled accumulated history of borrowing by middle class, non-wealthy,

and government borrowers.

The backward-looking expression highlights how the accumulated stock of borrowing maps into the present

equity price. Because equity supply is fixed at Q̄, the mandate scales the fund’s entire bond leg into equity

market value through the multiplier θt
1−θt : a debt stock B

MF
t carried into period t has price impact θt

1−θt
1
Q̄ ,

and the same stock carried into t + 1 has impact θt+1
1−θt+1

1
Q̄ . The impact of a given quantity of outstanding debt

therefore evolves with θt+1 − θt, itself determined by changes in the equity premium through the mandate

rule (A31). If the premium at t+1 exceeds that at t, the fund tilts toward equity, θ rises, and the price impact of

the outstanding debt stock strengthens. This is why a disturbance that raises borrowing at t = 0 can become

more salient when later positive dividend shocks occur: the dividend shock raises the equity premium,

lifting θ and amplifying the price impact of debt already on the fund’s balance sheet.38

Forward-looking representation. Iterating the equity-return identity 1 + rEt = (Dt+1 + pt+1)/pt forward and

imposing the no-bubble condition yields

(A30) pt = Et

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

∞

∑
s=1

Dt+s
s−1
∏
j=0
(1 + rEt+ j)

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

where the required gross return on equity embeds a time-varying, mandate-driven equity premium,

(A31) 1 + rEt = 1 + rt +
χMF

βMF
θt − θ∗
θ∗

.

38It is straightforward to extend themodel to allow the debt stock to decay at a ‘half-life’ rate, but we omit this to preserve tractability.
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The difference between equity prices in the inelastic benchmark compared to the elastic benchmark is

that in the former, equity premia are pinned down by quantities, while simultaneously satisfying both the

backward-looking and the (more typical) forward-looking specifications. In the elastic model, prices are

set by future dividends and discount rates, and equity premia is directly tied to the wealthy household’s

stochastic discount factor.

E.5. The Inequality Multiplier

This subsection derives the wealth share decomposition (29), the regime-specific effective equity betas, and

the multiplier ratio (32) used in the discussion of the inequality multiplier in Section 2. Throughout, for any

variable zt with strictly positive deterministic steady state z̄, the proportional deviation is ẑt ≡ (zt − z̄)/z̄, so

that zt ≃ z̄(1 + ẑt).

Wealth share decomposition.. Aggregate steady-state net worth across both regimes is

(A32) W̄ = p̄Q̄ + X̄H + B̄G, X̄H ≡ X̄H,M + X̄H,P.

The wealthy household’s wealth share deviation is

ηdevR = ā
R

W̄
âR − η̄R[

p̄Q̄
W̄
°
ωE

p̂ + X̄H

W̄
±
ωH

p̂H + B̄
G

W̄
°
ωG

B̂G]

= η̄R[ âR − (ωE p̂ +ωH p̂h +ωG b̂g) ],(A33)

which is (29).

Effective equity betas.. Differentiating the decomposition with respect to p̂, holding the other revaluation

terms fixed, gives ∂ηdevR /∂ p̂ = ηR(βER−ωE) ≡M, withβER ≡ ∂âR/∂ p̂. In the elasticmodel, wealth is aRt = Et +BRt ,

so holding the bond revaluation fixed,

(A34) βER,el =
∂âR
∂ p̂
= p̄Q̄
āR
≡ wE,elR ;

the effective beta is exactly the wealthy’s equity portfolio weight. In the inelastic model, wealth is aRt = XMFt

and the mandate ties equity and bond values together through (27), so

(A35) βER,inel =
∂âR
∂ p̂
= 1 − ∂θ̂

∂ p̂
≈ 1,
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where the correction is O(1/χMF) and vanishes as the mandate tightens. To hold the equity share fixed at

θ̄ while the equity quantity Q̄ is fixed, the fund’s bond leg must move one-for-one (in logs) with the equity

price. The bond leg therefore stops being a hedge: the wealthy’s entire balance sheet—equity leg and bond

leg—co-moves with p̂. In the elastic model the bond holding is free to move independently, which is what

makes βER,el = w
E
R < βER,inel.

Multiplier ratio and comparative static.. Combining these betas withM = ηR(βER −ωE),

Mel = η elR (βER,el −ω
el
E ) = η elR (

ω el
E

η el
R
−ω el

E ) =ω el
E (1 − η elR ),(A36)

Minel = η inelR (1 −ω inel
E ).(A37)

Assuming a common steady state across regimes and using η̄R = āR/W̄ = ω inel
E /θ̄, the ratio of multipliers

can be expressed in (θ̄,ηR) only:
Minel

Mel =
1 − θ̄ ηR
θ̄ (1 − ηR)

,

which is (32). The comparative static in the target share is

(A38)
∂

∂θ̄
(M

inel

Mel ) = −
1

θ̄2(1 − ηR)
< 0, Minel

Mel → 1 as θ̄→ 1,
Minel

Mel →∞ as θ̄→ 0.

Amplification is largest when the wealthy’s nominal equity weight is smallest. When θ̄→ 1 the wealthy are

nearly all-equity even in the frictionless benchmark, so the additional bond leg adds nothing and the regimes

converge. When θ̄ is low—wealthy nominally bond-heavy—the mandate converts a large bond position into

equity exposure, βER jumps from θ̄ to 1, and the ratio blows up.

E.6. Price Elasticity between Inelastic and Elastic Models

M converts a pricemove into a sharemove. The full impulse response also needs the pricemove itself, ∂ p̂/∂ε.

Both regimes share the log-linear Campbell–Shiller identity (A2). With g ≡ p̄/(D̄+ p̄) and d ≡ D̄/(D̄+ p̄) = 1−g,

(⋆) p̂t = g p̂t+1 + d D̂t+1 − R̂e,t.

The regimes differ only in what pins the required return R̂e.
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E.6.1. Elastic price recursion

Solve the wealthy equity Euler (A1′), ϕe p̂ = δζ(σr ĉr − Σr âr) +βRR̄e(R̂e − σr∆ĉr,t+1), for R̂e and insert into (⋆).

Collecting the p̂ terms gives, with B ≡ ϕe/(βRR̄e),

(A39) (1 + B) p̂t = g p̂t+1 + d D̂t+1 − σr∆ĉr,t+1 +
δζ

βRR̄e
(σr ĉr,t − Σr âr,t),

with forward solution

(A40)
∂ p̂elt
∂ε
= 1
1 + B ∑j≥0

( g
1+B)

j ∂

∂ε
[d D̂t+1+ j − σr∆ĉr,t+1+ j +

δζ

βRR̄e
(σr ĉr − Σr âr)t+ j].

The discount factor g/(1 + B) is near g ≈ 1: the elastic price is a forward-looking present value of fundamentals

and the wealthy Euler. There is no borrowing term.

E.6.2. Inelastic price recursion

Use A9 and the mandate rule (A1), θ̄θ̂ = θtgtκ(R̄eR̂e − R̄R̂)with κ ≡ βMF/χMF , and substitute R̂e from (⋆). With

(A41) A ≡
θtgt κ R̄e
θ̄(1 − θ̄)

= O(1/χMF),

one obtains

(A42) (1 +A) p̂t = b̂mf ,t +Ad D̂t+1 +Ag p̂t+1 −A
R̄
R̄e
R̂t,

with forward solution

(A43)
∂ p̂inelt
∂ε

= 1
1 +A ∑j≥0

( Ag1+A)
j ∂

∂ε
[ b̂mf ,t+ j +Ad D̂t+1+ j −A R̄

R̄e
R̂t+ j].

Because A = O(1/χMF) (at the baseline χMF = 171, κ ≈ 0.006, A small), the discount factor Ag/(1 +A) ≈ 0 and

(A44)
∂ p̂inelt
∂ε

≈
∂b̂mf ,t
∂ε

+ O(1/χMF) fundamental terms
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶

via the θ̂ channel

.

By bond-market clearing (D2), b̂mf = ∑i si b̂i with si = B̄i/B̄mf (i = m, p, g). The inelastic price is driven, nearly

contemporaneously, by aggregate borrowing, with only a small forward fundamental leakage through θ̂.
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E.7. TheMultiplier in General Equilibrium

M in (31) is a partial derivative: it holds p̂h and b̂g fixed and isolates the equity channel. This is the portfolio

heterogeneity object, but it is not the impulse-response coefficient. In general equilibrium the house price

and (in the elastic model) the wealthy bond holding respond to the same shock that moves p̂, so the total

derivative is

(A45)
dηdevR
d p̂

= ηR(βER −ωE)
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
M (partial)

− ηRωH
∂ p̂h
∂ p̂

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
housing dilution

− ηRωG
∂b̂g
∂ p̂

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
govt. debt adjustment

+ ωB
∂b̂r
∂ p̂

´¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¶
elastic only
(=0 inelastic)

.

The middle term is unambiguous in sign: the wealthy hold no housing, so if house prices co-move with

equity (∂ p̂h/∂ p̂ > 0, the usual boom case) the denominator W̄ appreciates through a component the wealthy

do not own, diluting their share. The partialM therefore overstates the equilibrium equity-to-inequality

pass-through whenever housing co-moves with equity. The government debt termmatters for a b̂g shock

which makes both b̂g and p̂move along the impulse response.

Next, what is the gap between wealth shares across the two models? Taking the common steady-state

assumption (ηR,ωE,ωH,ωG are taken equal across regimes), write (29) out in each regime, restoring the

elastic bond term.

Inelastic (âr = p̂ − θ̂):

(A46) η
dev,inel
R = ηR(1 −ωE) p̂inel − ηRθ̂ − ηRωH p̂inelh − ηRωG b̂g.

Elastic (âr = (ωE p̂ +ωBb̂r)/ηR):

(A47) η
dev,el
R =ωE(1 − ηR) p̂el +ωB b̂r − ηRωH p̂elh − ηRωG b̂g.

Subtracting (the exogenous b̂g cancels):

(A48) η
dev,inel
R − ηdev,elR = ηR(1 −ωE) p̂inel −ωE(1 − ηR) p̂el

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
(I) equity revaluation

−ωB b̂r
´¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¶

(II) elastic bond

− ηRωH( p̂inelh − p̂elh )
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶

(III) housing

− ηRθ̂.

This reveals three structural sources of the gap:

a. Concentration / loss of hedge. Even at equal prices p̂inel = p̂el, the coefficient is larger in the inelastic regime:
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ηR(1 −ωE) >ωE(1 − ηR) as long as ηR >ωE, i.e. the wealthy share of wealth is higher than the equity share

of total wealth. This is purely βER: the mandate makes the wealthy a levered equity claim. It alone delivers

Minel >Mel for any shock that raises p̂ in both regimes (dividends, fundamentals).

b. Elastic bond revaluation. −ωBb̂r has no inelastic analogue: the elastic-model wealthy, as creditors, take a

direct mark-to-market on their bonds when aggregate borrowing moves. This makes the regime diverge

through shocks on the credit side (e.g. a non-wealthy endowment shock that makes them de-lever, b̂r < 0).

c. price response difference. p̂inel vs p̂el from (A40) and (A43): borrowing-driven and contemporaneous vs

fundamentals-driven and forward-looking, as well as the differential house price response across both

models. Both depend upon the source of the fundamental shock — for example, a positive dividend shock

raises p̂el more than p̂inel, but a positive government borrowing shock has the opposite effect.

Appendix F. Dynamics of Wealth Inequality: Additional Results

This appendix collects results referenced from Section 5: the elastic-versus-inelastic wealth shares under

unanticipated shocks, and themarket aggregates under the unanticipated-shock simulation. The simulations

with the arbitrageur are collected in Appendix H.

F.1. Simulations under Unanticipated Shocks: Comparison to Elastic Model

FIGURE A6. Perfect foresight with unanticipated shocks: elastic vs. inelastic wealth shares

Note: Wealth shares under the unanticipated-shock simulation for the inelastic (solid purple) and elastic (dashed green) models,
against the data (grey), for the top 10%, middle 40% and bottom 50%. The figure plots the percentage-point change in wealth shares
relative to their 1989 level.

Under unanticipated shocks the inelastic and elastic wealth share paths nearly coincide: both reach a top

10% share about 8.5 percentage points above its 1989 level, against the data’s peak of roughly ten. This is a

marked change from perfect foresight, where the inelastic model separated clearly from the elastic one (a

top 10% rise of 5.4 against 3.4 percentage points). The common, sizeable borrowing surge that unanticipated
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shocks introduce drives both economies, so the wealth shares alone no longer discriminate between the two

pricing regimes. The discriminating evidence is the perfect-foresight exercise of Figure 3, where borrowing

is muted and only the pricing mechanism differs.

FIGURE A7. Perfect foresight with unanticipated shocks: borrowing, interest rate, and equity price

Note: As Figure 4, but for the unanticipated-shock simulation. Panel (a) household debt to GDP; panel (b) the safe nominal rate; panel
(c) the equity price, with the model on the left axis and the data on the right, both in percentage deviations from their 1989 level. Each
panel plots the inelastic model under perfect foresight (dash-dot purple) and under unanticipated shocks (solid purple), the elastic
model under unanticipated shocks (dashed green), and the data (grey). The elastic model reproduces the post-2008 borrowing dynamics
only with a substantially larger swing in household debt and the safe rate.

The market aggregates tell the same story. Relative to perfect foresight, unanticipated shocks spare non-

wealthy households the large anticipatory deleveraging that otherwise suppresses debt—bottom 50% borrow-

ing ends near its 1989 level rather than some twenty percent below it—lifting household debt to GDP onto the

hump observed in the data (panel a). Both pricing regimes reproduce this path, and both track the dynamics

of the equity price while understating its level (panel c). Neither captures the post-2010 ‘low-for-long’ rate:

with public debt fed in exogenously, the post-crisis supply of bonds pushes the modelled safe rate up rather

than down (panel b), as discussed in Section 5. Across all three aggregates the inelastic and elastic paths

remain close under unanticipated shocks, reinforcing that the two regimes are separated not by these series

but by the elasticity of prices to flows.

Appendix G. Additional Model Impulse Responses

The flow shock of Section 4 is one of eight structural shocks in the quantitative model. Figures A8 and A9

report the two whose transmission is most diagnostic of the borrowing channel: a government-borrowing

shock and a middle-class loan-to-value shock. In both, the inelastic and elastic models diverge in sign. A rise

in borrowing—whether frompublic debt or looser household collateral—raises the equity price in the inelastic

model, because the mandate routes the additional credit supply into equity; in the elastic model the same

68



shock lowers the equity price through the discount-rate channel. This sign reversal is the borrowing-channel

counterpart of the inequality multiplier. The remaining shock (the equity dividend) and a full by-variable

decomposition across all shocks are collected in Supplemental Appendix 3.

FIGURE A8. Impulse responses to a government-borrowing shock

Response to a one-standard-deviation innovation to government borrowing (BGt ), inelastic (solid red) versus elastic (dashed blue), over
60 months. Panel (a) equity price; (b) interest rate; (c) total borrowing; (d) top 10%wealth share. Panels (a)–(c) are percentage deviations
from steady state; panel (d) is in percentage points.

FIGURE A9. Impulse responses to a middle class loan-to-value shock

Response to a one-standard-deviation innovation to the middle class loan-to-value ratio (τMt ), inelastic (solid red) versus elastic (dashed
blue), over 60 months. Panels as in Figure A8.

Appendix H. Model with Arbitrageur

In the baselinemodel, we have assumed that there is no arbitrageur to drive prices back towards fundamental

values. In this section, we introduce one and trace how it modifies the results. As we shall see, a finite-

capacity arbitrageur attenuates but does not remove the inelasticity channel unless its risk-bearing capacity

is implausibly large.
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H.1. Arbitrageur in the Inelastic Model

At time period t, the financial intermediary is restricted in its portfolio choice. We introduce an arbitrageur

that is ultimately owned by the wealthy household but operates as a separate vehicle with predetermined

risk capitalWA
t .39 It finances its equity position in an external funding market at the domestic risk-free rate,

so that its safe-asset leg does not enter domestic bond-market clearing.40

The arbitrageur chooses equity shares qAt to maximise CARA utility over next-period wealth,

max
qAt

Et[−exp(−γWA
t+1)] , WA

t+1 = (1 + rt)WA
t + qAt [Dt+1 + pt+1 − (1 + rt)pt] ,

where γ is the arbitrageur’s risk aversion. Since (1 + rt)WA
t is predetermined and CARA utility is translation-

invariant, the choice depends only on the trading profit and loss,

ΠAt+1 ≡ qAt [Dt+1 + pt+1 − (1 + rt)pt] ,

so the objective is equivalently maxqAt Et[−exp(−γΠ
A
t+1)].

Write the equity premium as:

πt+1 ≡ ret − rt =
Dt+1 + pt+1

pt
− (1 + rt).

The premium is a function of the model’s state variables St = (eRt , eMt , ePt ,Dt,DHt ,BGt ,τMt ,ζdt ). Because the

model is linearised around the steady state, the premium is approximately affine in the (approximately

Gaussian) state vector and is therefore conditionally normal to first order,

(πt+1 ∣Ft) ∼ N(µt(St), σ2t (St)) ,

where Ft is the σ-algebra generated by the history of states, and we make explicit the dependence of the
39This segmentation is essential. Because the arbitrageur is not bound by the fund mandate, unrestricted contemporaneous

injections of capital by the wealthy would let them circumvent the mandate through the vehicle and undo the inelasticity; this amounts
to the assumption that the wealthy cannot alter its risk-bearing capacity within the period, i.e. the arbitrageur is ‘ring-fenced’. The
vehicle is externally financed, and we do not consolidate its trading profit into the wealthy household’s flow budget or Euler equation.
Ultimately for the wealth distribution, however, the arbitrageur is owned by the wealthy: the reported top share credits them with the
residual float Q̄(1 −κt) they and their fund hold directly and the Q̄κt shares the vehicle holds on their behalf, valued at p̄Q̄κt . This is an
ownership attribution rather than the output of a fully consolidated balance sheet, and with a zero steady-state position (κ̄ = 0) it leaves
the deterministic steady state undisturbed.

40The alternative is domestic financing, in which the arbitrageur’s bond position BAt = WA
t − ptq

A
t enters bond-market clearing and

hence feeds back into the safe rate, household borrowing, and the mandate’s bond channel. This is more internally consistent for a
domestic vehicle but changes the model’s interest-rate and borrowing predictions: leaning against the mandate’s mispricing would then
push the safe rate and household borrowing toward their elastic market values as well as the price, so the arbitrageur would damp the
debt-driven divergence too and compress the wealth share gap by more than under external financing. We adopt the external-financing
benchmark here to keep the pricing relation transparent.
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conditional mean and variance on St.

Given CARA utility and normality of returns, the arbitrageur’s maximisation function can be re-written as:

max
qAt

qAt ptµt −
1
2
γ(qAt )2p2t σ2t ,

resulting in the familiar first-order condition:

qAt =
µt

γptσ2t
.

The expected premium µt = Et(πt+1) deviates from its normal level when the price departs from its correctly-

priced benchmark. That benchmark is the price that would prevail in a frictionless market—one free of the

mandate and portfolio demand distortions but bearing the same equity risk. This is precisely the price of

the elastic direct-holding benchmark of Appendix 2.8, in which the wealthy hold equity directly and price it

through their stochastic discount factor at the required return, the risk-free rate plus the equity premium rx.

We therefore take the fundamental to be this elastic market price,

p ft ≡ p
el
t ,

which shares the common deterministic steady state, p̄ f = p̄, so that the normal excess return is exactly

the premium, µ̄ = rx, and the arbitrageur corrects deviations of the price from its frictionless value—the

inelasticity and demand distortions.41 In the quantitative model we feed the simulated elastic-benchmark

price directly as p ft . Deviations of the expected premium from its normal level then decompose as

µt − µ̄ = (1 + rt + rx)
⎛
⎝
p ft − pt
pt

⎞
⎠
+ Et

⎡⎢⎢⎢⎢⎣

pt+1 − p
f
t+1

pt

⎤⎥⎥⎥⎥⎦
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶

λt (expected future mis-pricing)

,

where λt is an endogenous expected-return term, the discounted expected future mis-pricing. We set λt = 0,

so that the arbitrageur is a myopic one-period investor trading on current mis-pricing alone. This is an

approximation: with persistent demand shocks (ρζ = 0.9), some mis-pricing is expected to persist into

the next period. The arbitrageur’s active demand—its position relative to the zero it holds when correctly
41A risk-neutral reference (discounting at 1+ rt) would instead place p̄ f > p̄ and lead the arbitrageur to trade against the entire equity

premium: it would read equity as permanently cheap and lean into rather than against the cycle. Anchoring on the elastic price, which
embeds the required return, isolates the distortion the arbitrageur is meant to correct.
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priced—is then

qAt =
(1 + rt + rx)(p ft − pt) + λt pt

γp2t σ
2
t

.

Meanwhile, the mandate-constrained mutual fund’s demand is (as in Equation 4):

qMFt = θtX
MF
t
pt

.

Imposing market clearing:

Q̄ = qMFt + qAt =
θtXMFt
pt

+ qAt Ô⇒ pt =
θtXMFt
Q̄ − qAt

.

Equivalently, the price can be written as

pt =
θt

1 − θt
BMFt
Q̄

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
Price with no arbitrageur

1
1 − κt

,

where we have used that XMFt = BMFt
1−θt and bond-market clearing B

MF
t = BPt + BMt + BGt (which holds because

the arbitrageur funds its position externally), and define κt to be the arbitrageur’s position share of the equity

float:

κt ≡
qAt
Q̄
=
(1 + rt + rx)(p ft − pt) + λt pt

γQ̄p2t σ
2
t

.

The position κt is an equilibrium object, and its sign is the opposite of currentmis-pricing (with λt ≈ 0).When

inflows into the mutual fund push the price above fundamentals the arbitrageur sells, κt < 0, and the factor

1/(1 − κt) < 1 dampens the price impact of flows; the reverse holds for outflows. At correct pricing (pt = p
f
t ,

λt ≈ 0) the arbitrageur holds nothing, κt = 0, and the restricted-intermediary identity (28) is recovered

exactly. The strength of the attenuation is set by the risk-bearing capacity 1/(γptσ2t ), which falls with γ and,

under CARA, is independent of the arbitrageur’s wealthWA
t : balance sheet size alone does not constrain the

position without a leverage or margin constraint.

A closed-form price makes the dependence on risk-bearing capacity explicit. Market clearing requires

Q̄ = θtX
MF
t
pt

+
(1 + rt + rx)(p ft − pt) + λt pt

γp2t σ
2
t

.
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Cross-multiplying and taking the positive root of the resulting quadratic yields the pricing function

pt =
γσ2t θtX

MF
t − (1 + rt + rx − λt) +

√
[γσ2t θtXMFt − (1 + rt + rx − λt)]

2 + 4γσ2t Q̄ (1 + rt + rx) pft
2γσ2t Q̄

.

When there is no arbitrageur, γ → ∞, and pt =
θtXMFt
Q̄ , exactly as in the baseline model. When there is

unlimited arbitrage, γ→ 0, and pt =
(1+rt+rx)p ft
1+rt+rx−λt , which, for λt ≈ 0, gives pt = p

f
t ; arbitrageurs drive prices to

fundamentals. However, it requires implausibly high risk-bearing capacity in arbitrageurs to fully attenuate

the effects of flows on price. With a realistically low calibrated arbitrage capacity, the model and our

qualitative findings continue to hold, while our quantitative findings are dampened very slightly. Crucially,

this price convergence is not convergence of the economy: even as a → ∞ and the equity price is driven

exactly to its elastic value p ft , household borrowing and the safe rate are unchanged, because the externally-

financed vehicle takes no position in the domestic bond market and so leaves the mandate’s bond channel

intact. The wealth share distribution therefore need not collapse to its elastic market counterpart—the

debt-driven component of the divergence survives even when the price gap is fully closed.

What disciplines the channel is capacity, not ownership. The arbitrageur is a marginal stabilising trader:

it holds nothing in steady state and takes a temporary long or short position only when a shock opens a

valuation gap. We impose a zero steady-state net position, q̄A = 0 (equivalently κ̄ = 0), so that the constrained

fund continues to hold the entire equity supply and the deterministic steady states of both regimes are left

unchanged. The arbitrageur then responds to deviations of the expected excess return from its normal level,

qAt =
µt − µ̄
γ p̄ σ̄2

, q̄A = 0,

which linearises to the reduced-form schedule κt = a( p̂ ft − p̂t) used in the next subsection, with p̂
f
t = p̂

el
t the

deviation of the elastic-benchmark price and p̄ f = p̄ the common steady-state reference.42 The capacity a is

common to both regimes, so the comparison isolates how the same residual risk-bearing capacity propagates

shocks under the two market structures.

The empirical scale of natural arbitrageurs enters only asmotivation for a finite—and plausibly low—capacity.

Gabaix and Koijen (2021) find that hedge funds and similar players hold under 5% of the market and sell

into rather than lean against crises, and Gabaix et al. (2025) measure the reallocation of equity risk across
42The normal excess return is the constant premium, µ̄ = rx > 0, so an exact CARA investor facing the level premium µt would

hold a positive position even in steady state. Trading on the deviation µt − µ̄—the change in expected excess return relative to the
normal premium—nets this out, leaving the steady state undisturbed. Because the reference is the frictionless elastic price ( p̄ f = p̄),
the deviation form κt = a( p̂

f
t − p̂t) references the common steady-state price and isolates the arbitrageur’s marginal stabilising role.
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investors to be an order of magnitude smaller than heterogeneous-investor models imply. We do not use

this ownership share to pin a steady-state position—which remains zero—because average ownership does

not identify the elasticity of active arbitrage demand: an arbitrageur can hold nothing on average yet trade

large temporary positions, and a large passive owner may do no stabilising trading at all. We instead read

the 5% figure as a ceiling on active capacity and calibrate a = 0.075 so that the arbitrageur’s mean gross

position along the transition, 1T ∑t ∣κt ∣ over 1989–2023, equals 5% in the inelastic model. This disciplines how

hard the arbitrageur leans against mis-pricing without tying its balance sheet to a passive ownership share.

At this capacity ∣κt ∣ stays small and the effect of flows on prices is attenuated but far from removed; only

implausibly large capacity (very small γ) makes ∣κt ∣ large enough to eliminate the price impact of flows.

H.2. Arbitrageur in the Elastic Model

The elastic direct-holding benchmark of Appendix 2.8 already prices equity at the fundamental: the wealthy

absorb the whole float, qRt = Q̄, and price it through their stochastic discount factor, so the equilibrium price

is exactly p ft . The arbitrageur therefore faces no mispricing and holds nothing, κt = a( p̂
f
t − p̂t) = 0, at any

capacity. Its role is confined to the inelastic regime, where the mandate holds the price p̂noarbt of (28) away

from the fundamental and the schedule κt = a( p̂ ft − p̂t) closes a fraction a/(1 + a) of the gap.43 Were the

elastic market instead to admit its own departure from fundamentals—a residual demand shock the wealthy

did not fully absorb on price—the identical schedule would correct it; in our benchmark no such wedge

arises, so the arbitrageur is dormant there by construction.

H.3. Quantitative Effect of the Arbitrageur

Figure A10 traces the economy’s response to the flow demand shock, comparing the inelastic model with

and without the arbitrageur against the elastic benchmark. In the inelastic regime the arbitrageur’s position

share κt stays small—a few percent of the float—so the price gap p̂t − p̂
f
t it closes is minor (panels a–c), and

the with-arbitrageur paths for the equity price, safe rate, total borrowing, and top 10 wealth share barely

depart from the no-arbitrageur inelastic paths plotted alongside (panels a, d–f). In the elastic regime the

arbitrageur is inert, κt = 0, because the price already equals the fundamental. A realistically-calibrated

arbitrageur therefore attenuates, but does not overturn, the inelasticity channel.

43Both regimes share the reduced form p̂t = ( p̂
0
t + a p̂

f
t )/(ε + a), a capacity-weighted average of the no-arbitrageur price p̂

0
t and the

fundamental: under direct holding p̂0t = p̂
f
t with the wealthy’s elasticity εR, so the arbitrageur is inert; under the mandate p̂

0
t = p̂

noarb
t

with unit-elastic value demand ε = 1. Because ε = 1 < εR (Appendix E.1) the same capacity bites harder under the mandate, leaving a
larger residual mispricing there.
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FIGURE A10. Flow demand shock with the arbitrageur

Response to a positive one-standard-deviation (10%) latent demand shock (ζdt ): the inelastic model with the arbitrageur at its calibrated
capacity (solid), the inelastic model without the arbitrageur (grey dash-dot), and the elastic model (dashed), on which the arbitrageur
is inert. Top row: (a) equity price; (b) price minus the fundamental, p̂t − p̂

f
t ; (c) arbitrageur position share κt . Bottom row: (d) safe

interest rate; (e) total household borrowing; (f) top 10 wealth share. Panels (a), (b), (d), (e) are percentage deviations; (c) is in percentage
points of the equity float; (f) in percentage points. In the elastic regime the price equals the fundamental, so panel (b) and the position
in panel (c) are zero; the with- and no-arbitrageur inelastic paths nearly coincide, the small gap between them being the arbitrageur’s
attenuation.

H.4. Simulations with Arbitrageur

We repeat the perfect-foresight transition of Section 5 with the arbitrageur active at its calibrated capacity,

feeding the elastic-benchmark price in as the fundamental so that the vehicle trades only the inelasticity

wedge. Figure A11 plots the resulting wealth shares and Figure A12 the corresponding market aggregates.

The arbitrageur attenuates the inelasticity channel without overturning it. Leaning against the mandate-

driven mispricing pulls the inelastic equity price partway toward the elastic price, so the top 10% share

rises by slightly less than in the no-arbitrageur transition of Figure 3: the 2023 gap between the inelastic

and elastic top shares narrows only modestly—from about two percentage points to just under two—and

the bottom 50% improvement is likewise dampened but preserved. The wealth share advantage of inelastic

markets therefore survives a realistically-calibrated residual trader.
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FIGURE A11. Change in wealth shares from 1989: perfect foresight with arbitrageur

Note: As Figure 3, but with the arbitrageur active at its calibrated capacity. The figure plots the percentage-point change in wealth
shares relative to their 1989 level. The light-grey line plots the empirical wealth shares, the purple line the inelastic model with the
arbitrageur, the grey dash-dot line the inelastic model without the arbitrageur, and the green line the elastic model (on which the
arbitrageur is inert). Empirical wealth share data is taken from Realtime Inequality at the household level (Blanchet et al. 2022).

FIGURE A12. Data vs. simulation with arbitrageur: borrowing, interest rate and equity price under perfect foresight

Note: As Figure 4, but with the arbitrageur active at its calibrated capacity, and adding the inelastic model without the arbitrageur
(grey dash-dot). Panel (a) household debt to GDP; panel (b) the safe interest rate; panel (c) the equity price, plotted on a secondary axis
because the model underpredicts the level of the price run-up. Data lines in light grey.

Figure A12 shows why the channel is so resilient. The arbitrageur funds its equity position externally, so

its trades never enter domestic bond-market clearing: the household debt-to-GDP and safe-rate paths are

essentially unchanged from theno-arbitrageur transition and remain sharply different across the two regimes.

The vehicle compresses only the equity price gap, and only partially. Because the wealth share divergence

between inelastic and elastic markets runs primarily through the borrowing channel—the mandate forcing

additional debt onto non-wealthy households—rather than through the equity price level, an arbitrageur

that touches only the price leaves the mechanism substantially intact.
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Appendix I. Construction of Residualised Equity Flows

We construct a residualised measure of aggregate fund flows from mutual fund and ETF data, use it to

instrument aggregate equity returns, and estimate the resulting dynamic responses of household wealth

and wealth shares using local projections.

I.1. Aggregate fund flows

Let Ft denote quarterly, not-seasonally-adjusted transactions in total financial assets of the consolidated

mutual fund and exchange-traded-fund sector, as reported in the Federal Reserve’s Financial Accounts of

the United States (series FU484090005). Let VEt−1 denote the lagged market value of U.S. corporate equities

held across all sectors (series LM893064105). Following Gabaix and Koijen (2021), we define aggregate fund

flows as

(A49) f t ≡ 100
Ft
VEt−1

,

expressed as a percentage of lagged equity-market value. The sample runs from 1989Q1 to 2023Q4.

Raw fund flows are persistent and may respond endogenously to past returns, cash-flow news, discount

rates, and changes in aggregate risk. To isolate variation not accounted for by these observable factors, we

estimate

(A50) f t = α f + b
′
f Xt + ut,

where

(A51) Xt ≡ ( f t−1, . . . , f t−4, ∆dt,∆dt−1,∆dt−2, pdt−1, y
10
t ,∆y

10
t ,∆y

10
t−1, σ

m
t−1,∆σ

m
t ,∆σ

m
t−1, r

m
t−1, t̃)

′.

Here, ∆dt denotes quarterly log dividend growth, pdt−1 the lagged log price–dividend ratio, y10t the ten-year

Treasury yield, σmt realised market volatility over the preceding four quarters, rmt−1 the lagged market return,

and t̃ a standardised linear trend. Price, dividend, and yield data are obtained from Shiller (2023).

The four lags of f t absorb the persistence of delegated fund flows. Dividend growth and the price–dividend

ratio control for cash-flow and valuation news; the Treasury-yield terms capture shifts in the relative at-

tractiveness of bonds and equities; the volatility terms proxy for changes in aggregate risk; and the lagged

market return accounts for return-chasing. The linear trend removes any secular trends, so that the resid-
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ual variation is identified from fluctuations around this trend. We deliberately exclude the distributional

outcomes and their lags from (A50), allowing the same residualised innovation to be used for every wealth

group. We define this innovation as

(A52) zt ≡ ût.

When reporting responses directly to zt, we standardise the series to have unit variance.

Our procedure draws on the identification logic of Gabaix and Koijen (2021), but does not reproduce their

granular instrument.We residualise an aggregate flow series with respect to a broad set of observed common

factors. The residualisation removes variation associated with the included observables, but does not by

itself establish the exclusion restriction required for a causal interpretation.

I.2. Returns and the first stage

We construct quarterly equity returns following Gomez (2025), using the Goyal–Welch data set (Welch and

Goyal 2008). Let Pt denote the end-of-quarter market index, D
(4)
t dividends paid over the preceding four

quarters, and R f ,simplet the quarterly simple risk-free return. The log market return, log risk-free return, and

log excess return are

rmt = log
⎛
⎝
Pt +D(4)t /4

Pt−1

⎞
⎠
,(A53)

r ft = log(1 + R
f ,simple
t ) ,(A54)

ret = rmt − r
f
t .(A55)

Dividing D(4)t by four assigns one quarter of trailing annual dividends to the quarterly holding period. Our

baseline specification uses the excess return ret . As robustness checks, we use the total market return r
m
t

and the Shiller price-only return, ∆ logPt, while holding fixed the flow innovation, outcomes, controls, and

local-projection specification (Shiller 2023). If anything, alternative definitions of returns serve to push

results further in our direction.

We estimate the first-stage relationship

(A56) ret = αr + bzt +Λ′rCt + vt, Ct ≡ (̃t, y10t ,∆y10t )
′.

The vectorCt contains the controls retained in the return decomposition and the subsequent local projections.
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Although zt was constructed by residualising fund flows with respect to the richer conditioning set Xt, we

include Ct again so that the return decomposition and local projections are estimated using the same sample

and conditioning variables.

Let r̃et and z̃t denote the residuals from separate OLS regressions of ret and zt on a constant and Ct. By the

Frisch–Waugh–Lovell theorem, the first-stage coefficient can be written as

(A57) b̂ = ∑t z̃t r̃
e
t

∑t z̃ 2t
.

We decompose the residualised excess return into the component predicted by the flow innovation,

(A58) rFt ≡ b̂ z̃t,

and the remaining component,

(A59) rOt ≡ r̃et − rFt .

It follows that

(A60) r̃et = rFt + rOt , ∑
t
rFt r

O
t = 0.

We refer to rFt as the flow-induced return: it is the component of aggregate excess returns predicted by

the residualised flow innovation. The component rOt contains the remaining return variation, including

variation associated with cash-flow news, discount-rate news, aggregate risk, and measurement error.

I.3. Distributional outcomes

Household balance sheet data are from the Federal Reserve’s Distributional Financial Accounts (DFA). For

the two-group analysis, we aggregate the Top 0.1 per cent, Next 0.9 per cent, and Next 9 per cent bins to

construct top-decile net worth. We combine the Next 40 per cent and Bottom 50 per cent bins to construct

net worth for the bottom 90 per cent. For either group, the wealth share is

(A61) ηg,t ≡
Wg,t

WTop 10,t +WBottom90,t
, g ∈ {Top10, Bottom90}.

The two shares sum to one by construction.
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Following Gomez (2025), our baseline net-worth outcome measures cumulative wealth growth in excess of

the risk-free return. For group g and horizon h, it is

(A62) YWg,t(h) ≡ 100
⎡⎢⎢⎢⎢⎣
log(

Wg,t+h
Wg,t−1

) −
h
∑
j=0
r ft+ j

⎤⎥⎥⎥⎥⎦
.

As a robustness check, we use cumulative net-worth growth without subtracting the risk-free return — this

does not qualitatively change our results.

We measure changes in wealth shares in log points:

(A63) YSg,t(h) ≡ 100 [logηg,t+h − logηg,t−1] .

I.4. Local projections

For each group, outcome, and horizon h = 0, . . . , 12 quarters, we estimate

(A64) Yg,t(h) = αg,h +βFg,hr
F
t +βOg,hr

O
t +Λ′g,hCt + εg,t+h,

where Yg,t(h) denotes one of the net-worth, wealth share, or balance sheet outcomes defined above. We

estimate (A64) separately for eachoutcomeandhorizon, following Jordà (2005). Theprojections are estimated

on the common quarterly sample, which begins in 1989Q3—the first quarter for which the Distributional

Financial Accounts are available—so that,while the flow series spans 1989Q1–2023Q4, the local projections use

regressor dates from 1989Q3 onward. Standard errors are Newey–West with a Bartlett kernel and bandwidth

h + 1. The bandwidth increases with the horizon because the cumulative outcomes induce serial correlation

in the regression residuals.

The coefficient βFg,h measures the response to the component of equity returns predicted by the residualised

flow innovation. We report coefficients per unit of log return. First-stage relevance is assessed using the

estimated effect of zt on excess returns, the corresponding first-stage F statistic, and the share of residualised

return variation explained by the flow innovation.

Figure A13 reports the net-worth analogue of the wealth share decomposition shown in the introduction.

Here the outcome is excess net-worth growth, YWg,t(h) from (A62). For both groups the fundamentals-driven

component produces the larger level of net-worth growth, while the flow-driven component fades. This

is consistent with the share result: fundamentals move both groups’ net worth broadly together, so they
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redistribute little, whereas the flow-driven component—though smaller in levels—acts asymmetrically across

groups and is therefore what persistently moves the wealth share.
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FIGURE A13. Response of excess net-worth growth to the flow-driven and fundamentals-driven components of equity
returns, top 10% (left) and bottom 90% (right).

Note: Local projections of excess net-worth growth YWg,t(h) from (A62) on the flow-driven component (blue) and the residual ‘other’
component (red) of Gomez (2025)’s excess equity return, per unit of log return, at horizons of 0–12 quarters. Shaded bands are 90%
Newey–West confidence intervals. Net worth is from the Distributional Financial Accounts, quarterly, 1989Q3 onward.
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