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Executive Summary 

This white paper is the fourth in a series that reframes our historical view of US equity market 
performance and reinvents current valuation theory and methodologies. It is best read after the first paper 
in the series, “Overview of the Work.” 

Paper 4 is wide-reaching. First, it introduces a radical new perspective on equities, thinking of them as one 
would of high-end consumer goods. This angle allows us to create a new valuation metric for equities that 
outperforms traditional ones. The paper also develops a reliable, year-by-year, income-group-by-income-
group database of savings rates and explains why they change over time, something never done before. 
Based on this new understanding, it unveils the full dynamics of wealth accumulation and reaches 
conclusions that are sharply different from those of famed economist Thomas Piketty. Finally, the paper 
serves as an essential steppingstone to the ultimate objective of this work: introducing the Holistic Market 
Model (HMM) to help short-term traders and long-term investors better manage future uncertainty. 

The paper reveals the previously hidden role of income inequality as one of the three main drivers of 
equity prices. (The other two, risk aversion and interest rates, have been exhaustively addressed in our 
third white paper, “Overhauling the Science of Valuations.”) While we note that the question of income 
inequality is a “hot topic” from a political science point of view, our locus is financial markets, not 
political science. Accordingly, we focus on quantifying the impact of income inequality on asset prices 
while refraining from addressing the question of what level of inequality would be optimal from a societal 
perspective. 

Equities as high-end consumer goods: a radical new perspective  

At its simplest, this paper is about showing that one can think of equities differently by deemphasizing 
their financial nature and instead thinking of them as one would think of any high-end consumer good 
affected by the forces of supply and demand, like an expensive watch. This change in perspective allows 
us to show that income inequality is a hidden driver of equity prices because equities fulfil needs that are 
high on the hierarchy of human needs introduced eight decades ago by American psychologist Abraham 
Maslow. In a very equal society, demand for equities is lower because consumption, shelter needs, and 
consumer durable needs (say, cars) trump the need for equities. 

The same train of thought also leads us to create a new valuation metric for equities, based on what we call 
demand-weighted income (DWI). We find that DWI is positively correlated with both income inequality 
and corporate profit margins because the three share some common underlying drivers. Most important, 
we show that a DWI-based valuation metric outperforms both price/earnings ratios (P/Es) and cyclically 
adjusted P/Es (CAPEs). Finally, we note that the Capital Asset Pricing Model (CAPM) can be recast in 

https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html


 

© Oliver Wyman Forum  

consumer goods terms by defining the “attractiveness”1 of equities, and that the 1982–2021 40-year secular 
bull market can also be explained in supply/demand balance and attractiveness terms. 

Granular savings rates: the prerequisite to unlocking wealth accumulation 
dynamics 

We calculate annual household savings flows into financial assets at the granular level of the income 
group, something that has never been accomplished before.2 This is essential to developing an advanced 
understanding of the dynamics of wealth accumulation because, as has been known for nearly a century, 
it is savings that feed the wealth accumulation machine over time.  

We build a savings-rate model3 that explains why savings into financial assets have varied so much. 
Unsurprisingly, we find that savings rates are higher at the top of the income scale. Most important, we 
also show that high-and-rising income inequality4 is the most important driver of high population-wide 
saving rates into financial assets, but also that wealth effects decrease population-wide savings rates and 
inflation increases them, albeit by not quite enough to compensate for the erosion of real asset values. 

As a byproduct of this accomplishment, we also enhance the Distributional National Accounts created by 
Profs. Piketty, Saez, and Zucman (PSZ). The enhancement should of great value to anyone interested in 
the long-term evolution of income and wealth in the United States. 

Bringing Piketty to the next level: unveiling the true dynamics of wealth 
accumulation 

We model the dynamics of wealth accumulation and we put forward an enhanced form of the wealth ratio 
equation5 found in the Second Fundamental Law of Capitalism6 posited by Prof. Thomas Piketty, author 
of the celebrated 2014 bestseller “Capital in the Twenty-First Century.” We show how wealth ratios are 
driven not only by the savings rate and economic growth, as per the Second Fundamental Law of 

 
1 “Attractiveness” is a fundamental concept in the modeling of consumer goods. It quantifies the degree to which a consumer good 
has an appropriate level of perceived quality and delivers against its brand promise. The assessment is made for both the consumer 
good and its competitors. What matters in the end is relative attractiveness. To be successful, the consumer good needs to be more 
attractive than its competitors. 
2 Profs. Saez and Zucman have calculated decennial average savings flows by income group, but this frequency is too low for our 
purposes. 
3 The model has two configurations. The first is income-group-by-income group, while the second is population-wide. 
4 Both the level and the gradient of inequality matter. 
5 The wealth ratio is defined as wealth divided by national income. 
6 This law states that under highly simplified assumptions, the wealth ratio, WR, is equal to the savings rate divided by economic 
growth. For instance, if the savings rate is 10% and economic growth is 2%, the wealth ratio is 5. This means that wealth is five times 
national income. The law demonstrates that strong economic growth is a negative for wealth ratios. In the example above, if 
economic growth doubles to 4%, the wealth ratio halves to 2.5. 
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Capitalism, but also by two other factors. We also show why7 wealth inequality is more skewed8 than 
income inequality and we quantify the dynamics of the skew. Finally, we lay out the mechanisms through 
which wealth inequality and income inequality reinforce each other. 

We agree with Prof. Piketty that the return on capital, r, as he measures it, is indeed above the growth of 
the economy, g. However, his measurement excludes factors that we believe should have been included.9 
When these factors become part of the calculation, r is generally below g. As a result, we should not fear 
Prof. Piketty’s “fundamental force for divergence,”10 given that it is predicated on r being above g. 

Most important, we find that this r, even when measured comprehensively, is not the relevant r for 
assessing the dynamics of wealth accumulation. The relevant version of r, over more than a century of 
data, is not only below g, but has in fact been negative on average. 

Paper 4: an essential steppingstone 

As was the case for our second and third papers,11 this paper is a critical enabler of the development of the 
Holistic Market Model, which we introduce in our fifth and final paper. To recap:  

• Paper 2, “Lessons from Warren Buffett Owner Earnings,” lays much factual groundwork, ensuring 
that S&P 500 earnings and sales data are consistently correct over the past century and a half. This 
requires normalizing to the accounting standard based on Warren Buffett’s owner earnings 
concept, addressing dispersion and investor personal taxes, and reconstructing corporate profit 
margins before the time at which they are available. 

• Paper 3, “Overhauling the Science of Valuations,” operates within the finance apparatus 
established half a century ago but overhauls the science of valuations to make it fit for the 21st 
century. In particular, it re-engineers the CAPM, making it into a very powerful explainer of equity 
valuations. It also extends the CAPM to include Treasuries, which we show are not risk-free. 

Papers 2 and 3 are an important part of the jigsaw puzzle because they bring a new perspective to the 
CAPM question of the price of risk for both equities and Treasuries.12 But the price of risk is only one of the 
three questions the Holistic Market Model answers — the other two focus on the quantity of risk investors 
are willing to carry and the overall size of the market for financial assets. Papers two and three don’t 
address these two fundamental and often unacknowledged questions; Paper 4 is the keystone, providing 
the raw materials for us to answer these questions in Paper 5. 

 
7 The fact that wealth inequality is more skewed than income inequality has been known for a long time.  Our focus here is to map 
out the two-way causation chain through which income and wealth inequality interact. 
8 First, because savings inequality is higher than income inequality, and second, because the greater the income inequality, the 
greater the quantity of risk that investors have been willing to take. 
9 Such as nominal capital gains, the deleterious impact of inflation on real returns, the performance drag from management fees, and 
investor personal taxes. Prof. Piketty acknowledges that personal taxes reduce r. 
10 The force states that wealth will grow faster than income and output, leading to multiple social ills. 
11 The first paper, “Overview of the Work,” is the high-level summary of the entire work.  
12 We show that Treasuries are not risk-free and extend the reach of CAPM to include Treasuries. 

https://www.oliverwymanforum.com/markets/2021/oct/lessons-from-warren-buffet-on-owner-earnings.html
https://www.oliverwymanforum.com/markets/2021/oct/lessons-from-warren-buffet-on-owner-earnings.html
https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html
https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html
https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
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As mentioned in our previous papers, Paper 5 is two-faceted. First, it introduces the HMM, an academic 
revolution unto itself. Second, and even more important for market participants, Paper 5 uses the HMM to 
introduce a new paradigm and associated tools for short-term traders and long-term investors to better 
manage future uncertainty. 
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1.1. Looking at the current secular bull market through a new lens  

Exhibits 1 and 2 highlight the yearly performance of equities over the 40-year period between the 
beginning of 1982 and the end of 2021. Exhibit 1 focuses on the S&P 500 and its explanation by the Oliver 
Wyman model described in Paper 3, “Overhauling the Science of Valuations,” while Exhibit 2 compares 
the S&P 500 price/sales ratio to the US household equity wealth/secular national income ratio. 

Exhibit 1: S&P 500 price/secular sales actual and 
explained by our Re-engineered CAPM Model 
1982–2021

 

Exhibit 2: S&P 500 price/secular sales and 
household equity wealth/secular national income 
1982–2021 

 
Source: S&P, Oliver Wyman Source: S&P, PSZ, Oliver Wyman 

In Section 3 of our third white paper, we provide a multiple-expansion, margin-expansion, and supply-
led13 explanation of the evolution of the S&P 500 price per share index during the 1982–2021 secular bull 
market. We show that the bull market has been driven by four factors: first a downward normalization of 
the equity risk premium (ERP) from the very high levels of the early 1980s as inflation returned to 
Goldilocks and the “ulcer index” returned to normal levels;14 second, a doubling of corporate profit 
margins from their early 1990s level; third, an unprecedented reduction in the real truly risk-free rate 
(RTRR) since the global financial crisis; and fourth, a higher growth of sales per share than in the pre-
buyback era.15 

 
13 The share count (also known as the divisor) growth of the S&P 500 was much greater before 1982 than in the post-1982 buyback era, 
when the share count growth has been only 40 basis points per year. As a result, much more of the sales growth converted into sales 
per share growth after 1982 than before. In other words, buybacks mechanically increase sales per share (and earnings per share) 
growth versus the pre-buyback era. This drives up the price return while having no first-order effect on the total return. 
14 See Section 3 of the third white paper for details. 
15 While this effect is fully embedded in the modeling in the third white paper, we have rarely called it out in the text of the paper. 
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But in this paper, while we keep the logic of the supply component intact,16 we choose to temporarily17 set 
aside margin and multiple expansion18 as the explanation of the secular 1982–2021 bull market and 
explain it instead as a rise in demand for equities. After all, taking 2021 as an example, if households as a 
group did not want to hold equities at the all-time-high multiple of secular national income of 2.3, they 
would sell their excess equity holdings en masse until their (lower) target was reached, pushing prices 
down. While this characterization is crude,19 we nevertheless conclude from it that the purple line of 
Exhibit 2 reflects the variations over time in households’ “free will” desire to own equities, while noting that 
this desire does not manifest itself in a vacuum: It is constrained by national income and competes with 
both expenditures and investment in other assets. Looking at the evidence through this lens raises the 
double question of why and how households come to own equities, and indeed other financial assets, in 
different amounts at different times. 

Answering this double “why and how” question is the main purpose of this paper. 

 

 
16 We note that the all-economy share count growth is generally slightly lower than the one of the S&P 500 index because the latter 
exhibits churn while the former does not. Index churn has the mechanical effect of raising the index share count: The departing 
company always has a lower market capitalization than the incoming company, so the index share count needs to rise to compensate 
for the increase in the market capitalization of the index driven by the switch.  
17 We reconcile the two explanations in our fifth white paper. 
18 In practice, we keep a very muted part of the multiple expansion component in this paper — see Appendix C. 
19 We explain why this is so in Section 2 and 4 and reveal the full dynamics of what is happening in the first part of our fifth white 
paper. 



 Equities as a high-end consumer good 

© Oliver Wyman Forum 10 

1.2. The demand for financial assets 

To start with, we build on the work done by Profs. Piketty, Saez, and Zucman. They have estimated the 
financial assets of US households going back to 1913.20 Exhibit 3 shows how this financial wealth, 
normalized by secular national income, has evolved over time.21 

Exhibit 3: Household financial asset wealth ratio by asset class 
1913–2021 

 

Source: Enhanced PSZ – see Appendix A 

We draw four observations from Exhibit 3: 

• The waxing and waning of the demand over the 109-year period of observation, as demonstrated 
by variations in the financial assets multiple (the thick green line), requires explanation. 

• While bonds and cash do contribute to the variations in the multiple, equities are the most 
important driver (the thin green line is more volatile than the thin blue line) 

• Early on, business assets are larger than equities, but this changes over time as: i) formerly non-
corporate businesses incorporated, morphing their asset type into equities as a result; and ii) the 
price return of equities outruns the price return of business assets.22 

 
20 The PSZ database also includes real estate, but we generally do not include real estate because our focus is on financial assets. 
21 We use an enhanced version of the database — see Appendix A. 
22 At least according to the flow of funds and PSZ databases. We suspect both the flow and the price components of business assets 
are not reliable. Further, business assets include some disguised equities (private equity investment being an example), but it is 
difficult to ascertain how much as one goes back in time. 
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• Non-mortgage debt is a relatively small component, which we have chosen not to address. As a 
result, this paper focusses on gross financial assets rather than on net financial assets.23 

The true nature of financial assets is best revealed by comparing their demand across different tranches of 
income per capita.24 Exhibit 4 illustrates the point by showing the behavior of demand, averaged over 
more than a century of observations. The exhibit pinpoints the key role of “position in society” as 
measured by one’s group income per capita as a multiple of the median income per capita of the day.  

The metric captures relative income per capita rather than absolute income per capita, because the former 
is a much better empirical explainer than the latter.25 The result also makes sense conceptually, because 
societal needs naturally rise over time with technological progress, and absolute income per capita does not 
capture this effect. 

While not new, the implications of Exhibit 4 are stark: Focusing on the extreme of the top 0.1%, their 100-
year average financial asset wealth per capita is about 600 times26 the median income per capita because 
their high income relative to the median is boosted by a high wealth ratio. 

Exhibit 4 also highlights what the financial-asset demand would be in a fully equal society. In such a 
society, everyone would earn the median income (which would also be the average income). The blue 
cross on the graph shows that demand would be about 1.4 times the national income, whereas the actual 
long-term average demand has been 2.8 times. 

Abraham Maslow’s hierarchy of needs, which we already discussed in our first white paper, “Overview of 
the Work,” and which we reproduce here in Exhibit 5, provides a useful intellectual framework to explain 
Exhibit 4. Financial assets fulfil some safety needs and are enablers of esteem and self-actualization 
needs. They come into focus only once other more pressing needs, such as consumption, shelter, and 
consumer durables, have been fulfilled. This is the reason why the demand for them is so much greater in 
the upper tranches of income per capita. We show below that this effect is even stronger for equities than 
for overall financial assets.27 

 
23 In practice, this choice has a very marginal effect for the top half of the income scale because the top half has very little non-
mortgage debt relative to its financial assets. The impact is concentrated on the bottom half of the income scale where net financial 
assets are often zero or negative. 
24 Consistent with the benchmark series in the PSZ database, the unit of observation is equal-split adults, which splits income equally 
among spouses. 
25 Our tests show that absolute income is a poor explainer of savings behavior. 
26 The top 0.1%’s 100-year average financial asset wealth ratio is about 11.5; their 100-year average income multiple of overall median 
income is about 55. The product of these two averages is about 630 – quite close to the correct figure of about 600, calculated as the 
long-term average of the top 0.1% wealth divided by the overall median income. 
27 We use the same definition of financial assets as the Federal Reserve Board. Financial assets comprise of equities, business assets, 
cash, and all bonds. The definition excludes real estate assets. 

https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
https://www.oliverwymanforum.com/markets/2021/oct/overview-of-the-work.html
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Exhibit 4: Per-capita long-term average gross 
financial asset wealth ratio vs. long-term average 
income multiple of overall median income 
1913–2019 

 

Exhibit 5: Maslow's Hierarchy of Needs 
 
 

 

 

Source: Enhanced PSZ — see Appendix A Source: Maslow 

The corollary is that income inequality is an important driver of financial-asset demand, as Exhibit 6 
shows. The black line of Exhibit 6 is designed to fully capture the impact of income inequality on the 
demand for financial assets. It is calculated by using the Exhibit 4 relationship between financial-asset 
demand and income multiple of median and represents the part of financial asset ratios that is explained 
by income inequality.28 

In contrast, the green line, the income share of the top 1%, is a simple proxy for income inequality,29 which 
is effective at capturing most of the effects embedded in the black line. Accordingly, we use the proxy 
whenever the simplification is warranted.  

 

 

 
28 The dotted-line relationship in Exhibit 4 allows us to calculate the expected gross financial asset wealth ratio given the income 
multiple of overall median for each income group over time. The black line in Exhibit 6 is derived from Exhibit 4. Every year, we 
weigh-average the wealth ratio of each income group (based on the multiple of median of that year) by the income share of each 
group in that particular year. 
29 It says nothing about the structure of inequality within the bottom 99%. 
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Exhibit 6: Income share of the top 1% and 
household gross financial asset wealth ratio 
modeled by the x-y relationship of Exhibit 4 
1913–2021 

 

Exhibit 7: Income share of the top 1% and 
household gross financial asset wealth ratio 
 
1913–2021 

 
Source: Enhanced PSZ – see Appendix A, Oliver Wyman Source: Enhanced PSZ – see Appendix A, Oliver Wyman 

As Exhibit 7 shows, the evolution of the actual financial asset wealth ratios (the blue line) broadly aligns 
with that of our income inequality proxy (the green line). While the link is very clear, it is not perfect, 
which shows that income inequality is not the only driver of financial asset wealth ratios. This is not a 
surprise: Falling interest rates, for example, have long been understood to increase wealth ratios. We will 
address these points further in Paper 5. 

At first sight, the rise of pensions is also an important factor. Exhibit 8 shows that pensions have become 
an increasingly important way to hold financial assets, particularly for the lower tranches of income per 
capita. The key, however, is to determine which part of this pension demand is substitutive vs. 
incremental. The substitutive part corresponds to the demand that would have been held directly 
otherwise, while the incremental part is what exists only because of the tax incentives and the marketing 
push of the pensions industry. 
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Exhibit 8: Proportion of household gross financial asset wealth held in pensions, overall (and its 
piecewise-linear model) and by income group 
1913–2021 

 

Source: PSZ, Oliver Wyman 

We show below that: (a) very little of the pension demand is incremental30 — in the main, pensions have 
not raised total demand for financial assets; yet (b) the split between directly held financial assets and 
pension financial assets is still important because the two sides have exhibited different bond/equity 
allocation behaviors. 

 
30 In our first white paper, we indicated that some of the pension demand was incremental. Further analysis shows that it is not the 
case. 
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1.3. A zoom on equities 

The propensity to hold equities has not been constant. For directly held financial assets, as Exhibit 9 
shows, there are two notable effects. First, higher income tranches are less risk averse and 
correspondingly allocate more to equities. We model this effect by using Exhibit 10. Everything else being 
equal, this drives a somewhat higher direct population-wide equity allocation when income inequality is 
higher, as Exhibit 11 shows.31 

Second, the bottom 90% and top 10%–1% increase their propensity to own equities as time passes. This is 
to be expected because holding equities is much easier now for the bottom 99% of the population than it 
was a century ago. We model this effect with a trend line. 

For pensions, as Exhibit 12 shows, the behavior of pension managers has evolved as the industry has 
learned over time to become more comfortable with equities as a suitable asset class for pensions — a 
tailwind for equities and a headwind for bonds.32 However, the allocation has not reached the 60/40 
equity/bond split often mentioned in the literature. We model the evolving allocation behavior of the 
pension managers with a simple piecewise-linear model — see Exhibit 12. 

So, as time passes, the propensity to own equities has generally increased on both the direct and the 
pension sides of the ledger, with the notable exception of the directly held part of the top 1%. In this paper, 
we use relatively simple approaches to model the effect. We refine them in Paper 5 to better answer the 
question of the future propensity to own equities because this propensity is inextricably linked to the future 
health of the equity market. 

 
31 The effect is noticeable but not particularly large. 
32 In practice, the headwind on bond prices is very small. 
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Exhibit 9: Equity allocation of household financial 
assets directly held by income group and its 
model based on long-term trends and the 
relationship shown in Exhibit 10 
1913–2021, dotted lines: actual, solid lines: modeled 

 

Exhibit 10: Long-term average equity allocation 
of household financial assets directly held vs. 
long-term average income multiple of overall 
median income, on a per capita basis 
1913–2019 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

Exhibit 11: Modeled equity allocation of 
household financial assets directly held and 
income share of the top 1% 
1913–2021 

 

Exhibit 12: Equity allocation of household 
financial assets held in pensions and its 
piecewise-linear model 
1913–2021 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 
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Given the above, it is no surprise that equities exhibit a more skewed relationship with income inequality 
than the other financial assets do. Exhibit 13 highlights the point while Exhibit 14 focusses on an extreme 
example. 

At the time of writing, the median income per capita in the United States after all taxes and transfers is 
about $50,000. This definition of median income per capita: (i) allocates the non-household income back 
to households, (ii) calculates income after all taxes and transfers, and (iii) uses equal-split adults as the 
unit of observation. It is routinely used in academic circles but is different from the more usual headline 
numbers. 

Twenty households each with an annual income per capita of $50,000 have the same total income as a 
single household with an annual income per capita of $1,000,000: Exhibit 14 demonstrates that the 
latter’s potential demand for equities is close to 20 times33 that of the total of all 20 lower-income per 
capita households.34 

Exhibit 13: Long-term average wealth ratio vs. 
long-term average income multiple of overall 
median income, by income group — per capita 
basis 
1913–2019 

 

Exhibit 14: Modeled average relationship 
between equity wealth ratio and income multiple 
of overall median income — per capita basis, 
showing two examples 
1913–2019 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

 
33 Paper 1 stated “more than 10 times” on a smaller perimeter, which did not include business assets. 
34 In 2021, the median income is about $50,000. This corresponds to a long-term average equity wealth ratio of about 0.2 and an 
equity wealth of about $10,000, using the long-term average ratio (the actual equity wealth in 2021 is significantly higher because 
2021 equity wealth ratios were at an all-time high, driven by both higher equity prices and higher equity allocations than the 
historical averages).  Based on the long-term average ratios, 20 median households therefore have an equity wealth of $200,000 on 
an equal split basis. Turning to the $1 million income case, their long-term average equity wealth ratio is approximately 3.7, which 
corresponds to a wealth of $3.7 million on an equal split basis — 18.5 times the $200,000 of the 20 median households. 
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1.4. The supply side 

Turning to the supply of financial assets, it has more than kept up on the bond/cash side, as Exhibit 15 
shows.35 However, the situation is different on the equity side — see Exhibit 16. Net share issuance has not 
matched national income growth, particularly in the years since the Securities and Exchange Commission 
began allowing corporate share buybacks in 1982. As we have already mentioned in the Paper 1, “Overview 
of the Work,” classical economics provides a straightforward answer with respect to a good whose ex-ante 
demand rises at a higher rate than its supply: the real price of the good must rise. Exhibit 15 also highlights 
that the household equity share count growth is generally lower than that of the S&P 500 index.36 

Exhibit 15: Household bond and cash wealth vs. 
national income 
2020 $BN, 1913–2021 

 

Exhibit 16: Real national income vs. measures of 
equity share count 
Index 1965=1, 1913–2021 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: S&P, Enhanced PSZ — see Appendix A, Oliver Wyman 

In summary, because equities fulfill needs that are high in the Maslow pyramid, equity demand is very 
much driven by the top end of the income scale, which makes it naturally higher in periods of high-
income inequality.37 For its part, equity supply has not kept up with national income38 growth, particularly 
after 1982, which has driven a long-term supply squeeze. 

 
35 Exhibit 15 is a shortcut. The green line is the product of two terms: The first is a real price return, which is close to minus inflation; 
the second is a fast-rising net bond and cash issuance. 
36 The effect is mechanical and driven by the fact that the churn inherent in the construction of the S&P 500 index drives the 
divisor/share count upward. 
37 Exhibit 7 shows the impact of income inequality on financial assets as a whole. Exhibit 13 shows that the effect is more marked for 
equities than for other financial assets. 
38 In this paper, we use national income rather than GDP to be consistent with PSZ. There are two main differences between GDP and 
national income. First, the root of national income is GNP rather than GDP. Second, national income is net rather than gross — it 
deducts depreciation. 
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1.5. Demand-weighted income as an alternative to perceived Buffett earnings39 

In the first section of our third white paper, “Overhauling the Science of Valuations,” we detail how we 
devise the perceived Buffett earnings and show that the P/E ratio based on perceived Buffett earnings is a 
more powerful valuation metric than either the traditional P/E or the Shiller CAPE. Expressed differently, 
the perceived Buffett earnings are a good measure of the “weight” of equities.  

To recap, it is easy to separate total price between price per unit and amount of units/weight for typical 
goods, but not for equities. For instance, if a sack of potatoes costs $9 and weighs 10 pounds, its cost per 
pound is 90 cents. The weight for an equity is often considered to be its earnings, so that the P/E is the 
price per unit of weight. But the measure is fraught, which is why we developed the concept of perceived 
Buffett earnings in the first place. 

In what follows, we develop an alternative, based on 19th century economic principles, and we call this 
alternative “demand-weighted income” (DWI). 

The metric contains only four terms — see Appendix C for details: 

• A weighted income for financial assets in aggregate, which is derived from Exhibit 4. This metric is 
heavily geared to income inequality — see Exhibit 6 — and can be approximated by the income 
share of the top 1% with an appropriate scaler. 

• The secular shift toward holding financial assets in pension plans. 

• The secular equity allocation on both the direct and pension sides (see Exhibits 11 and 12 above). 
The direct side is geared to income inequality and the increased propensity of the bottom 99% to 
own equities as time passes. The pension side is driven by the fact that equities have become more 
acceptable to pension managers than they once were. 

• A scaler, so that the long-term harmonic average40 of the equity wealth/DWI ratio is the same as 
the one of the perceived Buffett P/E of the S&P 500, to facilitate visual comparisons. 

Exhibits 17 and 18 compare both measures of weight.41 We note that, by virtue of the way it is constructed, 
DWI does not exhibit cyclical variations, whereas earnings have a highly visible cyclical component. (This 
is why we remove the cyclical component of earnings in Exhibit 19 below.) We also note that the impact of 
buybacks can be discerned by carefully comparing the total figures with the per-share figures. The 
relationship shows a slight shift in the early 1980s, when buyback programs start. 

 
39 In this section, we compare DWI to the perceived Buffett earnings of the S&P 500. The perimeter of the latter is about half that of 
the former, but this difference in perimeter does not matter here because we focus on ratios and growth rates rather than absolute 
figures. 
40 We use harmonic averages rather than arithmetic averages — please see Footnote 43 of Paper 2 for details. 
41 Please note that Exhibit 18 starts in 1965 for the S&P 500. This is because the S&P 500 divisor is not available before that time. 
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Exhibit 17: Perceived Buffett earnings per share 
of the S&P 500 vs. DWI per share for equities  
2020 $, 1913–2021 

 

Exhibit 18: Perceived Buffett earnings of the S&P 
500 vs. DWI for equities 
2020 $BN, 1913–2021 

 
Source: S&P, Enhanced PSZ — see Appendix A, Oliver Wyman Source: S&P, Enhanced PSZ — see Appendix A, Oliver Wyman 

For its part, Exhibit 19 explores the relationships between our two measures of weight and the simple 
measure of income inequality that we use throughout this paper, the income share of the top 1%. We draw 
two main observations from this exhibit. First, DWI/secular national income and secular Buffett corporate 
margins42 have a correlation of 0.55 but exhibit different dynamics. This is particularly notable over the 
last few decades of the 20th century. 

Second, both DWI/secular national income and secular Buffett corporate margins are more correlated to 
income inequality (correlations of 0.76 for both) than they are with each other, for slightly different 
reasons: 

• DWI/national income and income inequality are correlated because the first term of DWI, the 
weighted income for financial assets in aggregate, is basically an income-inequality metric. The 
correlation is not 100% because the other terms in DWI — the increased propensity of the bottom 
99% to own equities as time passes, the impact on equities of the rise of pensions, and the shift in 
pension managers’ equity allocations are not inequality-related. 

• Secular Buffett corporate margins and income inequality are correlated because: (i) they are both 
influenced in similar ways by factors such as level of globalization, strength of unions, degree of 

 
42 Paper 2, “Lessons from Warren Buffett Owner Earnings,” explains how we calculate corporate margins. Please note that some of the 
exhibits in this section are based on perceived quantities while others are based on actual ones. We use perceived quantities when 
the issue is one of valuation and actual ones when the topic centers on economic analysis. 
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regulation and so on, and (ii) the financial benefits of high corporate margins mostly accrue 
toward the top of the income scale. 

Exhibit 19: Secular Buffett corporate margin of the S&P 500, DWI for equity divided by secular income, 
and income share of the top 1% 
1913–2021 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

We note that DWI is much easier to calculate than perceived Buffett earnings. To recap, the calculation of 
perceived Buffett earnings is challenging, because it requires performing many adjustments, calculating 
dispersion, and moving from an actual to a perceived perspective — please see Section 3 of our second 
white paper, “Lessons from Warren Buffett Owner Earnings,” and Section 1 of our third one, “Overhauling 
the Science of Valuations.” In contrast, calculating DWI requires combining only a few numbers. The 
question: Is there a price to pay for the simplicity of DWI in the form of decreased performance? 
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1.6. Comparison of valuation metrics 

We introduce a new valuation metric based on DWI. The metric is simply equity market capitalization 
divided by DWI. Said differently, the metric is a P/E ratio in which we replace earnings with DWI. 

We find that this new valuation metric, despite its simplicity, is better than the best P/E ratio available,43 
let alone the CAPE created by Yale economist Robert Shiller.44 In other words, DWI is a better measure of 
the “weight” of equities than perceived Buffett earnings or the average earnings of the last 10 years used in 
calculating the CAPE. Exhibit 20 below compares the three metrics. 

Exhibit 20: Comparison of Shiller CAPE, perceived Buffett P/E, and equity wealth/DWI 
January 1913–December 2021 

 

Source: Prof. Shiller, Enhanced PSZ — see Appendix A, Oliver Wyman 

The superiority of the new metric can be demonstrated both qualitatively and quantitatively. 
Qualitatively, as Exhibit 20 shows, the DWI-based ratio is better than its best traditional counterpart (the 
P/E based on perceived Buffett earnings — see below) on multiple occasions: 

• It signals the 1929 bubble markedly better than the perceived Buffett P/E. 

• It also signals the unsustainably low level of the early 1930s market somewhat better than the 
perceived Buffett P/E 

 
43 The one based on perceived earnings as per Section 1 of our third white paper, “Overhauling the Science of Valuations.” 
44 We already showed that the Shiller CAPE is an inferior metric in Section 1 of Paper 3, “Overhauling the Science of Valuations.” 
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• Most important, it gets the last three or four decades right: the P/DWI has no obvious trend and 
has not signalled overvaluation for more than 30 years — in contrast to the Buffett P/E or the CAPE. 

Against this, its main failure is that it signalled the 1970s bear market much earlier than it should have. 

Quantitatively, we test the power of the three metrics as mean reversion signals by correlating them to the 
10-year forward-looking returns. Exhibits 21 and 22 show the results. The DWI-based measure clearly 
outperforms the other two. 

Exhibit 21: R2 between subsequent 10-year 
annualized real returns of S&P 500 and various 
valuation metrics 
January 1913–December 201145 
 

 

 

 

Calculated 
with 

Shiller 
CAPE 

Perceived 
Buffett P/E 

Equity 
wealth/DWI 

Price returns 16% 27% 44% 
Total returns 36% 47% 53% 

 

Exhibit 22: Relationship between subsequent 10-
year annualized real total return of S&P 500 and 
equity wealth/DWI 
January 1913–December 201145 

 
Source: Prof. Shiller, Cowles Commission, S&P, Enhanced PSZ — 
see Appendix A, Oliver Wyman 

Source: Prof. Shiller, Cowles Commission, S&P, Enhanced PSZ — 
see Appendix A, Oliver Wyman 

Having said that, we have major reservations with the concept of long-term mean reversion, whatever 
valuation metric is used as an input. In fact, in Paper 5, we first demonstrate that mean-reversion is a 
dangerous force and an inferior way to think about the likely range of future 10-year outcomes, and then 
present a superior new framework to manage long-term future uncertainty in which mean-reversion is 
replaced by more powerful concepts. 

 
45 The data stop in December 2011 because the calculation requires a 10-year look-ahead. 
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1.7. An equity multiple model with a twist  

In this paper, we think of equities as we would think of any high-end consumer good. To be successful, a 
consumer good needs to pass two tests. Of course, there needs to be potential demand for the good in 
question. But this is not enough — this potential also needs to be realized. In turn, this requires that the 
consumer good is “better” than its competitors. As we pursue this analogy, DWI is a measure of the 
potential for success of the “equities” consumer good. To explain actual performance, we need to add to 
DWI an “attractiveness/quality/delivery of the promise” component that is measured relative to the 
competitors of our consumer good. 

Our approach is inspired by our modeling of the P/E multiple in our third white paper, “Overhauling the 
Science of Valuations.”46 Equities have long been known to be unattractive to investors during periods of 
extreme inflation or deflation; they are also feared when financial conditions are tight and at the end of 
long bear markets, when the ulcer index is high.47 

Lastly, they are more attractive in the “zero gravity” environment of low/negative real interest rates than 
in a high-real-rate environment. In other words, equities do better when the competition is weak because 
cash and bonds deliver negative real returns than when the competition is strong. 

To illustrate the point, we build a simple attractiveness index based on these factors. We use the same 
distance-to-Goldilocks and high-frequency risk factors as in the third white paper, and also use the 
assessment of the real risk-free rate developed there. In effect, this attractiveness index is a CAPM re-
clothed in consumer goods parlance. Exhibits 23 and 24 show that this model is on par (with the exception 
of 1929 and the 1960s) with the traditional approach.48 Appendix C contains the formula behind the 
attractiveness index. 

Having said that, we are not proposing to replace the CAPM developed in Paper 3 with this re-clothed 
version. The main purpose of the above is to open up a new way to think about equities and their 
valuation. The full potential of the approach is revealed in Paper 5. 

 

 

 

 

 
46 In Paper 3, “Overhauling the Science of Valuations,” we model the earnings yield (EY), which is the inverse of the P/E. Similarly, in 
this paper, we model DWI/P instead of P/DWI. 
47 See Section 3 of Paper 3, “Overhauling the Science of Valuations.” 
48 The coefficients of this model are identical to the ones of the model presented in Paper 3, “Overhauling the Science of Valuations,” 
with respect to the high-frequency risk factors and the ulcer index (see Section 3 of Paper 3 for details). In contrast, it has lower 
factors than the traditional one with respect to the distances to Goldilocks and the passthrough of the RTRR, because part of these 
drivers has already been captured through the increase in pension allocation and equity allocation over time. The interference of 
secular increases in pensions and equity allocations with the Goldilocks and RTRR drivers makes the model non-differentiable. 
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Exhibit 23: Model of perceived Buffett P/E 
1913–2021 

 

Exhibit 24: Model of equity wealth to DWI49 
1913–2021

 
Source: Prof. Shiller, Cowles Commission, S&P, Enhanced PSZ — 
see Appendix A, Oliver Wyman 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

 
49 Our current model explains the tech boom “too well” due to the equity allocation of financial assets held in pensions being 
modeled coarsely. We develop an enhanced methodology in Paper 5. 
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1.8. An alternative explanation of the secular bull market 

In the third white paper, “Overhauling the Science of Valuations,” we provided a detailed finance-led 
explanation for the current 40-year secular bull market in equities. But there is an alternative explanation, 
based on the 19th century laws of supply and demand and the role of attractiveness relative to competitors 
as a driver of demand for consumer goods. This bull market is the direct consequence of strong demand 
growth fueled by increased income inequality, increased acceptability of equities by the bottom 99% and 
increased pension allocation to equities, combined with increased attractiveness of equities, at the same time 
at which equity supply does not keep up.50 

We decompose the sources of real price returns (before investor taxes and fees) during this 40-year period, 
by comparing the 1982–2021 period to the 1913–1982 period. We primarily use real price returns rather 
than real total returns because bull and bear markets are generally defined based on price returns rather 
than total returns (even though they shouldn’t be!). This commonly used approach has the downsides of 
ignoring dividend yields and of inflating bull-market price returns in the buyback era because buybacks 
transfer a component of the total return that used to be paid as dividends to the price return side of the 
ledger. Therefore, we adjust for the effect of buybacks by compensating for the difference in divisor 
growth between 1913–1982 and 1982–2021.51 

Exhibit 25 expands on the above.52 It shows that focusing on price returns rather than total returns flatters 
bull markets even after adjusting for the impact of buybacks. This is because long bull markets naturally 
expand valuations and constrict dividend yields. Exhibit 25 also shows that 4.8% per year is a better 
apples-to-apples calculation of the excess price return of the 1982–2021 bull market than 6.2% per year. 

Exhibit 25: Comparison of the components of S&P 500 real total return53 

 
Average annual price 

return 
Average dividend 

yield 
Average annual total 

return 
1913–1982 0.7% 4.9% 5.6% 
1982–2021 6.9% 2.4% 9.2% 

Difference between 1982–2021 and 
1913–1982  

6.2% -2.6% 3.7% 

Adjustment for change in buyback 
policy 

-1.4% +1.4% 0.0% 

“Excess” adjusted for change in 
buyback policy 

4.8% -1.2% 3.7% 

Source: Cowles Commission, S&P, Oliver Wyman 

 
50 This latter point is highly relevant from a price return point of view. However, it has no first-order effects from a total return point 
of view. 
51 We compare the divisor growth of 1.9% between 1913 and 1982 with the buyback era divisor growth of 0.5% and take the difference. 
52 The numbers are based on an annual price series. Each annual price is the average of the two end-December prices. Methods that 
use monthly averages give results that are marginally different. 
53 The numbers do not fully tie because of rounding errors. 
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Exhibit 26 decomposes this excess 4.8% annual return. We first zoom on the fact that DWI/secular 
national income was falling by an average of 1.0% per year between 1913 and 1982, whereas it has been 
rising by 2.2% per year on average since then, a 3.2 percentage-point gap. We attribute the remaining 1.7 
percentage points to the other factors of the model described in Section 1.5 above. 

We then split this 3.2 percentage points between its income-inequality component and the part of the 
increased equity allocation component that is not income-inequality driven.54 

Finally, we recognize that the income-inequality component is driven by the reversal of the income 
inequality trend between 1913–1982 and 1982–2021. This allows us to develop another scenario in which 
inequality would not have continued as per its previous downtrend but simply stabilized at its early 
eighties level. 

Exhibit 26: Decomposition of S&P 500 real price return during the current secular bull market 
1982–2021 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

We further express the dynamics described above by focusing on the real terms evolution of a $10,000 
investment made in 1982 and on the corresponding S&P 500 price index in 2021.55 We run three income-
inequality scenarios in each of the two buyback regimes of Exhibit 25. Exhibit 27 describes the results. 
Please note that the yearly price index is obtained as the end-December-to-end-December average, rather 

 
54 To do so, we run the model described in Section 1.5, with and without a change in its equity allocation component to allow us to 
quantify the effect of this variable. 
55 In 1982, the S&P 500 price index was at 132 in nominal terms and at 317 in 2021 dollars. 
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than the price at the end of December. The result is that the 2021 S&P 500 price shown here is 4,261 rather 
than its end-December level at 4,766. 

Exhibit 27: Outcome of a $10,000 investment in 1982 and the corresponding S&P 500 price index given 
different buyback regimes and income inequality trends 

Assumption 

Buybacks as is Buybacks as was before 1982 

Inequality 
as is 

Negative 
inequality 
trend 
stopped in 
1982 

Negative 
inequality 
trend 
continued 
since 1982 

Inequality 
as is 

Negative 
inequality 
trend 
stopped in 
1982 

Negative 
inequality 
trend 
continued 
since 1982 

Dividend fully 
reinvested 

$315k $193k $133k $315k $193k $133k 

Dividend not 
reinvested 

$134k $81k $56k $81k $49k $33k 

S&P 500 price 
(2021 $) 

4,261 2,581 1,764 2,559 1,540 1,047 

Source: Cowles Commission, S&P, Oliver Wyman 

The exhibits speak for themselves: while income inequality is not the be-all and end- all of stock market 
performance, it is a critical factor that was previously hidden from view. 

 

1.9. Conclusion 

The above opens a new way of thinking about equities as high-end consumer goods whose demand is 
driven by “demand weighted income” and “attractiveness.” Its strength is that it delivers results that 
would not have been achievable with a traditional lens: Finding a new valuation metric that outperforms 
the traditional ones and unveiling how income inequality is intertwined with equity market performance 
are significant achievements. However, its weakness is that it says nothing about the process through which 
this demand is generated, and this is where we now turn. 
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Foreword: In contrast to the rest of this paper, many of the results of this section can be found in the 
academic literature. Readers already familiar with the history and mathematics of wealth accumulation 
can skip this section. 

2.1. An accounting identity perspective on the accumulation of wealth 

Wealth is the result of a long accumulation process. This is easily shown by looking at the percentage of 
wealth that is inherited. Exhibit 28 shows the results reproduced from Alvaredo, Garbinti, and Piketty 
(2017).56 

Exhibit 28: Share of inherited household wealth 
1900–2010 

 

Source: Alvaredo, Garbinti, and Piketty (2017), © LSE 

Ignoring investor fees and taxes for the time being,57 the dynamics of year-to-year wealth accumulation 
are governed by a simple accounting identity, by which we mean a statement that, by definition, has to be 
true.58 Wealth at the end of this year is equal to wealth at the end of last year plus two terms: this year’s 

 
56 There is a significant range of uncertainty associated with the figures of Exhibit 25, and other studies find different results, but this 
uncertainty does not concern us because we are merely seeking to show here that the accumulation period is decades-long. 
57 We address them in Section 3. 
58 The accounting identity applies equally well in the nominal and the real spaces. 
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savings flow59 (𝑆𝑆1) into assets60 plus this year’s price return61 (𝑟𝑟1) times last year’s wealth: 𝑊𝑊1 =
𝑊𝑊0 × (1 + 𝑟𝑟1) + 𝑆𝑆1. 

In other words, wealth accumulation is fastest when large savings flows are combined with strong price 
returns. So, understanding the true dynamics of wealth creation and destruction requires addressing both 
the savings and return components of the accounting identity. 

When wealth is measured as a multiple of income, high rates of income growth naturally reduce the 
wealth-to-income ratio. To the latter point, the accounting identity can be expanded to encompass the 
ratio of wealth to national income.62 

The wealth ratio (WRn) in any period n can be calculated as a function of the initial wealth ratio (WR0)63 
and three factors: the price return on assets (r); the savings rate into assets expressed as a ratio of national 
income (s); and the growth of the national income (g). The equation is relatively simple when r, s, and g are 
constant over time64: 

𝑊𝑊𝑊𝑊𝑛𝑛 = 𝑊𝑊𝑊𝑊0 × �
1 + 𝑟𝑟
1 + 𝑔𝑔

�
𝑛𝑛

+ 𝑠𝑠 × ��
1 + 𝑟𝑟
1 + 𝑔𝑔

�
𝑛𝑛−𝑖𝑖𝑛𝑛

𝑖𝑖=1

 

In steady state, when r is smaller than g, the geometric series equation simplifies65 further to: 

𝑊𝑊𝑊𝑊𝑠𝑠𝑠𝑠 =
𝑠𝑠 ∙ (1 + 𝑔𝑔)
𝑔𝑔 − 𝑟𝑟

≈
𝑠𝑠

𝑔𝑔 − 𝑟𝑟
 

We draw four observations from the two equations: 

• g, the growth rate of national income, appears in the denominator on both terms of the first 
equation. The higher g is, the lower the wealth ratio. This is because a fast-growing economy 
outruns the wealth accumulation process. The opposite is also the case: High wealth ratios are a 
natural consequence of low economic growth, as Prof. Piketty has already made clear. 

• In fact, it is not so much g that matters, but rather (g – r), as the second equation shows. The 
equation for the wealth ratio over time, WRn, converges to a finite number if g is larger than r, and 
diverges to infinity otherwise. Fortunately, we show in Section 4 below that the price return of 
investors’ portfolios has been negative on average and has rarely been above g. 

 
59 We assume that a year’s savings are invested at the end of that year rather than in the middle, to simplify the equations. 
60 In a zero-tax and zero-fee environment, the savings flow is equal to the net purchase flow of the household sector. The net 
purchase flow is the mirror image of the corresponding net issuance flow from corporations and the government to the household 
sector. 
61 This is the price return, not the total return. 
62 For the ratio to rise, the sum of the price return and the savings flow (measured as a percent of last year’s wealth) needs to be larger 
than the growth of national income. 
63 We define WR0 as the wealth at the end of year 0 divided by national income of year 0. 
64 We note that when WR0 = 0 and r = 0, our wealth accumulation formula simplifies to Prof. Piketty’s Second Fundamental Law of 
Capitalism — WR = s/g. In other words, we see the above formula as the enhanced Second Fundamental Law of Capitalism. 
65  (1 + g) is only slightly above 1, hence the approximation. 



 Wealth accumulation 101  

© Oliver Wyman Forum 32 

• The rate of decline of the first term of the first equation is primarily driven by the size of the 
difference between g and r. If (g – r) is 3.2%, the long-term historical average, it takes 21 years for 
this term to halve. If (g – r) is 2%, the halving time is about 35 years. If (g – r) is 0.5%, the halving 
time rises to about 140 years. Prof. Piketty has already made this point in a slightly different way. 

• The second term of the first equation is the one that matters in the very long term, because the 
first one eventually tends to zero, assuming that g is above r. This term is a competition between 
savings rates and (g – r). 

In summary, mathematically, (g – r), s, WR0, and n are the governors of wealth ratios. In straight English, 
the wealth ratio at a particular point in time is governed by: 

• The rate at which economic growth outpaces the price return of investors’ portfolios. 

• Savings rates — without savings into assets, there is no wealth accumulation. 

• The weight of history as measured by the initial wealth ratio. This weight declines very slowly if g 
is only a nose ahead of r, as we suspect was the case in the pre-industrial age; and 

• Time — wealth ratios are the outcome of a long accumulation (or erosion) process. Their non-
cyclical component moves very slowly.66 

We note that the concepts and equations discussed above can be applied equally well to a narrow or a 
broad asset perimeter, because they are fundamentally accounting identities. In the remainder of this 
section, we illustrate the concepts by using a broad definition of financial assets, which includes business 
assets, as is the case in the Financial Accounts of the United States maintained by the Federal Reserve 
Board. However, we exclude real estate assets until Section 4. 

 
66 Wealth ratios have a cyclical component because equities are worth more near the peak of an economic cycle than near the 
bottom. While the cyclical component is an essential part of Paper 3, it is not the focus of this paper. 
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2.2. Historical values of, and relationships among, the key parameters 

Exhibits 29 and 30 show how the generational values of s, g, and r (as measured by their 21-year centered 
moving averages) have evolved over time, when r is calculated on a post-investor-tax and post-fee basis.67 

Exhibit 29: Household savings rate into financial 
assets and its 21-year centered moving average  
1914–2021 

 

Exhibit 30: g, r, and (g – r), smoothed by 21-year 
centered moving average 
1924–2011 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

Their dynamics are quite different: 

• s, the population-wide savings rate has fluctuated.68 We provide a thorough explanation of these 
fluctuations in Section 3 below. 

• g, the growth rate of the national income has been on a generally declining trend since World War 
II. In particular, productivity growth, domestic population growth, and immigration have sagged 
in the last two decades. 

• r, the secular price return of investors’ portfolios, has generally been negative and has also shown 
significant variations. Explaining why this is the case is one of the three core objectives of the 
Holistic Market Model we introduce in Paper 5, so what follows is best treated as a glimpse of what 
is coming next.  

 
67 The next sections detail how we establish r and s; in contrast, g is readily available. 
68 We explain in Appendix A how we calculate the savings rate. 
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One cannot but help notice the historical relationships between secular portfolio price returns on the one 
hand and income inequality and savings rates on the other, as shown in Exhibits 31 and 32. 

Exhibit 31: r (smoothed by 21-year centered 
moving average) vs. income share of the top 1% 
1913–2021 

 

Exhibit 32: r and s, smoothed by 21-year 
centered moving averages 
1924–2011 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

We show later in this paper and in Paper 5 that these relationships are not accidental. Secular portfolio 
price returns and income inequality go together for three reasons: first, an investor’s natural equity 
allocation is higher in periods of high inequality, driving portfolio returns upward.69 Second, unruly 
inflation, which has long been known to reduce income inequality, is a headwind for price returns on both 
the equity and bond sides of the portfolio. And third, rising income inequality tends to go hand-in-hand 
with rising corporate profit margins, a positive return driver on the equity side of the portfolio. 

Secular price returns and savings rates are also not independent of each other. They are negatively 
correlated for two reasons. First, in high-inflation environments, high inflation drives savings rates up 
(see Section 3 below) while being a headwind for returns. Second, more broadly, wealth effects decrease 
savings rates when returns are high (see Section 3 below). 

The emerging conclusion here is one of interdependency between the key factors. Static approaches that 
treat each factor in isolation fail to capture the forces that shape wealth ratios. 

 
69 The higher the equity allocation, the higher the likely portfolio return. 
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2.3. The dynamics of wealth accumulation 

In what follows, we use the wealth ratio accumulation formula shown in Section 2.1 to assess the dynamics 
of wealth ratios under a wide range of scenarios. 

We start by assessing how, from a common point, wealth ratios evolve as a function of different s, g, and r. 
We set the starting point at 2.8, the long-term average gross financial asset wealth ratio.70 We run two 
scenarios for each of r and s in each of the three growth worlds we have selected.71 The results are shown in 
Exhibits 33–35. 

Exhibit 33: Wealth ratio given 
high/low s and r (g = 4%) 
Years 1–100 

Exhibit 34: Wealth ratio given 
high/low s and r (g = 3%) 
Years 1–100 

Exhibit 35: Wealth ratio given 
high/low s and r (g = 2%) 
Years 1–100 

   
 

We draw three observations from these exhibits. First, as expected, the wealth ratios are higher in the 2% 
growth world than in the other two. Second, it takes at least a couple of generations for the wealth ratios to 
adjust — wealth accumulation/erosion is a slow process. And third, the 2% world is the one that exhibits 
the most variability in wealth ratios, particularly upward. In other words, it is the one where the future is 
most indeterminate — an unfortunate occurrence given it is the most likely world we will face in the 
future. 

Further, we assess the natural range of the steady-state wealth ratios by determining the limit of the 
wealth ratio formula when n tends to infinity. Exhibits 36–38 show the results. Please note that we test a 
0.5% growth world because it corresponds to the pre-industrial era. 

 
70 The steady-state wealth ratio consistent with long-term g, r, and s is 2.6 — see Exhibit 39. 
71 The long-term average r and s are -1.7% and 12.6%, respectively. The high/low r and s are based on the ranges of their 40-year 
rolling averages. For r it is between -0.3% and -2.6%; for s it is between 14.6% and 10.2%. 
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Exhibit 36: Steady-state wealth 
ratio for different r, s (g = 4%) 

Exhibit 37: Steady-state wealth 
ratio for different r, s (g = 2%) 

Exhibit 38: Steady-state wealth 
ratio for different r, s (g = 0.5%) 

 r (%) 
WR -5 -4 -3 -2 -1 0 1 2 3 
15 1.7 1.9 2.1 2.5 3.0 3.8 5.0 7.5 10+ 
14 1.6 1.8 2.0 2.3 2.8 3.5 4.7 7.0 10+ 
13 1.4 1.6 1.9 2.2 2.6 3.3 4.3 6.5 10+ 
12 1.3 1.5 1.7 2.0 2.4 3.0 4.0 6.0 10+ 
11 1.2 1.4 1.6 1.8 2.2 2.8 3.7 5.5 10+ 
10 1.1 1.3 1.4 1.7 2.0 2.5 3.3 5.0 10 
9 1.0 1.1 1.3 1.5 1.8 2.3 3.0 4.5 9.0 
8 0.9 1.0 1.1 1.3 1.6 2.0 2.7 4.0 8.0 
7 0.8 0.9 1.0 1.2 1.4 1.8 2.3 3.5 7.0 
6 0.7 0.8 0.9 1.0 1.2 1.5 2.0 3.0 6.0 
5 0.6 0.6 0.7 0.8 1.0 1.3 1.7 2.5 5.0 
s (%) 
 

 r (%) 
WR -5 -4 -3 -2 -1 0 1 2 3 
15 2.1 2.5 3.0 3.8 5.0 7.5 10+ ∞ ∞ 
14 2.0 2.3 2.8 3.5 4.7 7.0 10+ ∞ ∞ 
13 1.9 2.2 2.6 3.3 4.3 6.5 10+ ∞ ∞ 
12 1.7 2.0 2.4 3.0 4.0 6.0 10+ ∞ ∞ 
11 1.6 1.8 2.2 2.8 3.7 5.5 10+ ∞ ∞ 
10 1.4 1.7 2.0 2.5 3.3 5.0 10 ∞ ∞ 
9 1.3 1.5 1.8 2.3 3.0 4.5 9.0 ∞ ∞ 
8 1.1 1.3 1.6 2.0 2.7 4.0 8.0 ∞ ∞ 
7 1.0 1.2 1.4 1.8 2.3 3.5 7.0 ∞ ∞ 
6 0.9 1.0 1.2 1.5 2.0 3.0 6.0 ∞ ∞ 
5 0.7 0.8 1.0 1.3 1.7 2.5 5.0 ∞ ∞ 
s (%) 
 

 r (%) 
WR -5 -4 -3 -2 -1 0 1 2 3 
15 2.7 3.3 4.3 6.0 10 10+ ∞ ∞ ∞ 
14 2.5 3.1 4.0 5.6 9.3 10+ ∞ ∞ ∞ 
13 2.4 2.9 3.7 5.2 8.7 10+ ∞ ∞ ∞ 
12 2.2 2.7 3.4 4.8 8.0 10+ ∞ ∞ ∞ 
11 2.0 2.4 3.1 4.4 7.3 10+ ∞ ∞ ∞ 
10 1.8 2.2 2.9 4.0 6.7 10+ ∞ ∞ ∞ 
9 1.6 2.0 2.6 3.6 6.0 10+ ∞ ∞ ∞ 
8 1.5 1.8 2.3 3.2 5.3 10+ ∞ ∞ ∞ 
7 1.3 1.6 2.0 2.8 4.7 10+ ∞ ∞ ∞ 
6 1.1 1.3 1.7 2.4 4.0 10+ ∞ ∞ ∞ 
5 0.9 1.1 1.4 2.0 3.3 10 ∞ ∞ ∞ 
s (%) 
 

Source: Oliver Wyman Source: Oliver Wyman Source: Oliver Wyman 

 

The tables emphasize both the difficulty of achieving high wealth ratios in a high-growth world and the 
indeterminacy of future wealth ratios in low-growth worlds. 

Finally, we assess the impact of step changes in price return and savings rate on wealth ratios. Exhibit 39 
highlights the impact of price-return and savings-rate step changes in year 11, everything else being equal. 
This is illustrative given the interdependencies between the drivers. They confirm the earlier point that it 
takes at least a couple of generations for a step change to work its way through the accumulation process. 

Given that s has a 40-year high-low range of 4.4 percentage points, and that r has a 40-year high-low range 
of 2.3 percentage points, we take the difference in ranges into account, but r still matters more than s. 

Exhibit 39: Wealth ratio in response to step change in price return or savings rate in Year 11 
Years 1–111 
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2.4. From income inequality to wealth inequality… and back 

Many have observed that wealth inequality72 is higher than income inequality. There are two reasons why 
this is the case. 

The first is that savings rates are much higher at the top end of the income scale. Exhibits 40 and 41 
highlight the point. In other words, savings concentration is much higher than income concentration. 
This is not surprising in light of the Maslow hierarchy of needs highlighted in Exhibit 5. As discussed 
earlier, people save into financial assets only when their position in society is such that their more urgent 
needs have been satisfied. Further, the blue cross of Exhibit 40 shows that a fully equal society in which 
everyone earns the median income would have a savings rate slightly above 7% — a lower figure than the 
long-term average savings rate, which is close to 13%. 

Exhibit 40: Long-term average savings rate into 
gross financial assets vs. long-term average 
income multiple of population median income — 
per capita basis 
1914–2019 

 

Exhibit 41: Cumulative long-term average savings 
share vs. cumulative long-term average income 
share 
 
1914–2019 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

The second reason is that investors on the right side of the income inequality curve have chosen73 to 
accept a greater quantity of risk (see Exhibit 10), which usually generates higher returns over the long run. 
Exhibits 42 and 43 highlight the point. Exhibit 43 also shows that the gap has been narrowing in recent 
decades because: i) the bottom 90% have been allocating more of their wealth to pensions and pension 

 
72 Usually, wealth inequality calculations include real estate assets. We do not include them here because our focus is on financial 
assets, not total assets. 
73 Partly because it was easier for them to do so in the past than for the lower tranches of income. 
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managers have been allocating more to equities in recent decades than the bottom 90% generally do for 
their directly held assets; and ii) they also have increased their equity exposure in the directly held part of 
their portfolio.  

Exhibit 42: Price return difference between 
equities and bonds and cash, smoothed by 21-
year centered moving average 
1924–2011 

 

Exhibit 43: Bottom 90% and top 1% gross 
financial asset price returns, smoothed by 21-
year centered moving average 
1924–2011 

 
Source: Enhanced PSZ – see Appendix A, Oliver Wyman Source: Enhanced PSZ – see Appendix A, Oliver Wyman 

On a year-by-year basis, the effects are not large, but their cumulative impact over time is. It is this 
cumulative impact of higher savings and higher returns at the top of the income scale that is the core 
reason why wealth inequality is a consequence of income inequality. However, while the causation chain 
first runs from income to wealth, there is also a feedback loop running from wealth inequality back to 
income inequality.  

The feedback loop has two dimensions. First, high wealth inequality drives high capital-income inequality 
because one needs wealth to generate capital income. In turn, this high capital-income inequality drags 
overall income inequality upward — see Exhibit 44.74 The last couple of decades are an interesting 
example of this phenomenon. During this period, labor inequality has been static and the increase in 
overall income inequality has been driven entirely by the capital income side. 

Second, the capital share of income and wealth inequality generally move together — see Exhibit 45. In 
other words, the periods when capital does well relative to labor are generally the same as the periods 

 
74 In Exhibit 41, the capital income includes rent from real estate, whereas the wealth in the exhibit excludes real estate. This slight 
discrepancy has no bearing on our conclusions. 
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when wealth inequality is high. During those periods of high wealth inequality, the drag effect highlighted 
earlier is stronger, reinforcing the first effect. 

Exhibit 44: Top 1%’s shares of income and gross 
financial asset wealth 
1913–2021 

 

Exhibit 45: Capital income share vs. top 1%’s 
gross financial asset wealth share 
1913–2021 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

The result of this two-way causation is that wealth inequality does not clearly lag income inequality — the 
two largely go together. Exhibit 46 highlights the point.  

Exhibit 46: income share versus gross financial asset wealth share of top 1% 
1913–2021 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 
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2.5. Implications 

The dynamics of wealth accumulation can be thought of at two different levels. The basic level is about 
history and mathematics. We have shown how the wealth ratios and their drivers have evolved and have 
laid out both the steady-state and dynamic components of wealth accumulation. It is a useful scene-
setting process, but its limit lies in the fact that wealth ratios are highly sensitive to their input drivers. 
This is particularly true in the 2% growth world (see Exhibit 35 above) that we are likely to face in the 
future — its indeterminacy is not a comfortable situation. 

The advanced level stems from the realization that r and s are not independent of each other, and that 
income inequality (and its variations) is linked to both. We conclude from this that we need to develop an 
advanced understanding of the fundamental drivers of both s and r and their interactions with inequality 
to stand any chance of reducing the indeterminacy of the low growth world we are facing. This requires 
developing future scenarios that take full account of the linkages we are identifying. 

The next section focusses on quantifying the drivers of s, while Paper 5 does the same for the drivers of r. 
Only then will we be able to discuss the range of alternative paths that reality is likely to take in the future.
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3.1. Introduction  

While Section 2 shows that economic growth is an important driver of wealth ratios, its drivers have been 
thoroughly covered in the academic literature, so this series focuses on the other two drivers. As 
mentioned earlier, we address the savings flow component in the remainder of this section, and the return 
component in the fifth white paper.75 

Given the importance of savings flows as a core driver of wealth, our objective in the remainder of this 
section is to uncover their size and dynamics. Starting with overall size, we determine household savings 
flows into financial assets each year, going back as far as 1913. Second, we disaggregate these flows by 
tranche of household income per capita — a necessity because Exhibit 40 indicates that people in higher 
tranches of income per capita invest more in financial assets than people in lower tranches. Third and 
most important, we explain why different tranches of investors have saved the way they have.  

The first two steps are fraught because accurate data are not readily available. Exhibits 47 and 48 show the 
scale of the issue; there is no agreement as to the overall level of savings into financial assets, and the 
income-group-by-income-group savings data derived76 from the PSZ database are simply too noisy to be 
directly useable. 

Exhibit 47: Savings into gross financial assets 
according to NIPA and flow of funds 
% of national income, 1929/1947–2021 

 

Exhibit 48: Savings into gross financial assets by 
income group calculated using PSZ data 
% of national income by group, 1913–2021 

 
Source: FRB, BEA, Oliver Wyman Source: PSZ, Oliver Wyman 

 
75 The fifth white paper does not start from scratch with respect to the return component: The third white paper and the first part of 
this paper already offer powerful insights. 
76 We derive the savings rate by de-pricing the change in PSZ wealth with the PSZ asset price indices. 
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So, we develop a new, consistent dataset for both overall and disaggregated flows into financial assets. 
Appendix A describes the approach we follow; here, we focus on the results. Exhibit 49 highlights the 
results of the first step while Exhibit 50 focusses on the second.77 Please note that the figures in Exhibits 47 
and 48, while labeled “savings” because this is the way they are generally described, are actually net 
purchases, by which we mean the new “paper” (whether equities, bonds, or cash) actually purchased. 
These net purchases have an equal and opposite issuance side from the corporate and the government 
sectors. 

But there are costs to buying and owning financial assets. On the tax side, one needs to consider capital 
gains tax, business property tax (for business assets), as well as the small estate and gift tax. On the fees 
and expenses side, there are brokerage fees, life insurance expenditure, and so on. Appendix B expands on 
this and outlines that not all taxes and fees are linked to financial asset price returns because they are 
driven by the asset yield. 

So, all figures in Exhibits 49 and 50 include taxes and fees associated with the price returns. In other 
words, the savings are the net purchases plus the relevant taxes and fees. 

Exhibit 49: Savings into gross financial assets 
according to NIPA, flow of funds, and Oliver 
Wyman calculations, smoothed by 5-year 
centered moving average 
% of national income, 1916/1931/1949–2019 

 

Exhibit 50: Savings into gross financial assets by 
income group according to Oliver Wyman 
calculations, smoothed by 5-year centered 
moving average 
% of national income by group, 1916–2019 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

Exhibits 49 and 50 show that US households have exhibited considerable variations in their savings 
behavior. The question is why. 

 
77 Please note the much-reduced volatility of Exhibit 50 relative to Exhibit 48. 
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3.2. A few observations on the drivers of savings behavior 

First, as we already highlighted, “position in society” is a key driver of savings into financial assets (see 
Exhibit 40 in Section 2). It is therefore no surprise that when a group’s position in society changes, its 
savings behavior does as well. The effect is particularly marked at the top of the income scale because top 
incomes are more volatile than typical incomes, if only because they are disproportionately affected by 
changes in tax policy. We find that savings rates at the top collapse when their position in society falls 
because their stock of financial assets would become too large relative to their diminished position if they 
continued to save at their previous rate. Exhibits 4 above and 51 below underscore the point. 

Second, we note that income acceleration matters because spending tends to lag income. In other words, 
accelerating incomes78 increase savings rates. Exhibit 52 highlights the point. 

Exhibit 51: Savings rate ranked by tercile of 
change in position in society, top 1% 
1913–2019 

 

Exhibit 52: Savings rate and “income 
acceleration,” entire population 
1920–1960

 
Source: Enhanced PSZ – see Appendix A, Oliver Wyman Source: Enhanced PSZ – see Appendix A, Oliver Wyman 

Third, we confirm the existence of wealth effects for most of the population79 — that is, the fact that 
people save less when their financial assets portfolio does well. Exhibit 53 highlights the point. 

Finally, we find that inflation has been a driver of savings rates since the time at which the Fisher effect 
became operational (see Section 2 of Paper 3, “Overhauling the Science of Valuations,” for an exhaustive 

 
78 Appendix C expands on how we split income between its steady growth component and its accelerating/decelerating component. 
79 We show below that wealth effects are weak at the top of the income scale. 
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analysis of the Fisher effect). In other words, people save more when they expect high inflation because 
they need to replenish the diminishing real-terms value of their cash and bonds portfolio — see Exhibit 
54. 

Exhibit 53: Savings rate ranked by tercile of 
capital gains, bottom 90% 
1913–2019 

 

Exhibit 54: Savings rate ranked by tercile of 
adopted inflation expectations, entire population 
196880–2019 

 
Source: Enhanced PSZ – see Appendix A, Oliver Wyman Source: Enhanced PSZ – see Appendix A, Oliver Wyman 

 
80 Data start in 1968, the time at which the Fisher effect became fully operational. 
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3.3. The income-group-by-income-group savings rate model 

The above pinpoints potential drivers of savings rates but does not address the question of the way they 
interact. In contrast, the savings rate model provides a comprehensive explanation of how different 
drivers of savings rates combine to drive the behavior of a particular group at a particular point in time.81 

Our dataset consists of 402 distinct savings rates. The dataset is more weighted toward the post-1963 
period than the 1913–1962 one because data granularity and accuracy are much better in recent decades 
than in 1913, the point at which our dataset starts.82 

To build the model, we use advanced nonlinear optimization techniques like the ones discussed in 
Appendix D of our third white paper, “Overhauling the Science of Valuations.” The full model equation 
can be found in Appendix C. We focus here on its four main features, which are reassuringly intuitive. 

First, as mentioned earlier, the single largest driver of savings rates is position in society and its gradient, 
the latter being only important at the top end. 

Second, spending is very tightly linked to income at the bottom end. This makes sense because bottom-
end incomes are generally insufficient to fully satisfy people’s needs. The result is both low savings rates 
and an immediate adaptation of spending to income. When income goes up, previously unmet needs get 
addressed so that spending goes up rather than savings. When income goes down, there is little cushion of 
accumulated wealth to draw on, so spending goes down perforce. This why wealth effects are strong: The 
windfall naturally triggers extra spending, because spending is so constrained to start with. 

Third, we observe the opposite dynamics at the top end, where spending is only loosely linked to income 
in the short term. This also makes sense both because of a large amount of accumulated wealth that 
provides a shock absorber, and because more needs have already been satisfied to start with. So, in 
contrast to the bottom end, savings rather than spending take the strain of variations in income. Therefore, 
it is no surprise that spending lags income here more than it does at the bottom end,83 and that wealth 
effects are small. 

Fourth, inflation increases savings rates after 1968, the time at which the Fisher effect is fully operational. 
The effect is strong and compensates for about 85% of the erosion of the real capital value of bond and 
cash wealth driven by inflation. This is also not surprising because, in the 1970s and 1980s, people were 
fully aware of the deleterious impact of inflation on their savings. 

Considering the large amount of noise suffered by the savings rates that we wish to explain, the savings 
rate model is as good as it could be hoped for,84 as shown in Exhibits 55 and 56. 

 
81 The model is secular only due to the smoothing that was required to capture disaggregated savings rates. 
82 We focus only on the population average between 1913 and 1928, split the population into three income groups between 1929 and 
1962 (bottom 90%; 10 to 1%; and top 1%), and split it into five groups afterward (bottom 50%; middle 40%; top 10% to top 1%; top 1% 
to top 0.1%; top 0.1%). 
83 While the effect is clear, its overall impact on the model is not large, so we have chosen to model the average lag only. 
84 Please note that the scaling of the model stops in 2019 because it is not designed to work in a pandemic when spending was 
curtailed by the shutting down of the economy, mechanically boosting savings given that incomes were largely protected. We expect 

 

https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html
https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html
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Exhibit 55: Bottom-up model of the savings rate into gross financial assets by income group 
1913-2019 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

Exhibit 56: Bottom-up model of the savings rate into gross financial assets by income group 
% of national income by group, 1913–2021, dotted lines: actual, solid lines: modeled 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

 
the model to work again as soon as the impact of accumulated excess savings on current savings behavior dissipates, probably 
sometime in 2023. 
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3.4. The population-wide savings rate model 

The savings rate model described above is a bottom-up model in the sense that it explains the savings 
rates of different groups facing different conditions. The groups can be added together to develop a 
population average point of view, but this is not the primary purpose. 

So, we convert the bottom-up savings rate model into a top-down version designed to address head-on the 
dynamics of the entire population, while taking full advantage of the learnings of the bottom-up model. 
The conversion process is detailed in Appendix C. 

The equation of the top-down model has six terms: 

• A constant of 7.1% that captures what the saving rates would be at steady state in a fully equal 
society, assuming low inflation and zero real price return.85 Interestingly, we see no evidence of this 
constant being different now from what it was more than a century ago. We also see no evidence of 
this constant having risen as a result of the rise of pensions. 

• A savings premium to reflect the part of the savings rate that is driven by income inequality. That 
premium was 2.9% at its 1970s low and 6.9% at its peak in 1913. 

• Another premium/discount that reflects variations in inequality, which was minus 0.7% in the 
1930s and 1940s and 0.6% around 1989. 

• A growth premium/discount related to income acceleration/deceleration, which reached its 
minimum of minus 2.3% in 1932 and its maximum of 2.0% in 1943. Outside of the Great 
Depression and World War II, it ranged roughly between minus 0.5% and 0.5%. 

• An inflation premium, which was zero before the Fisher effect became operational in the 1960s, 
reached a peak of 8.8% during the great inflation period, and has disappeared since the early 
2000s. 

• A discount related to wealth effects, which turns into a premium when wealth effects are negative. 
For example, in 1999, there was a discount of 1.3% due to very positive capital gains. In 1975, 
however, it was a premium of 0.7% due to very negative capital gains.86 

The results of the top-down model are shown in Exhibits 57 and 58. 

 
85 Wealth effects cannot be a factor under this assumption. 
86 The effect is slightly stronger in more equal societies, but the effect is small, so we have not taken it into account in the top-down 
model. 
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Exhibit 57: Top-down model of household 
savings rate into gross financial assets 
1913–2021 

 

Exhibit 58: Error of the top-down model of 
savings rate into gross financial asset 
1913–2021 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

We draw three observations from these exhibits: 

• In contrast to the other models presented in this work, this model does not explain most of the 
variations in aggregate savings rates. There are two reasons for this. First, we suffer from model 
error, driven by “X factors” that we have not elucidated. For instance, from the mid-1950s to the 
early 1970s, propensity to save is clearly higher than what we explain. But the second is data error. 
The source data on which we rely are subject to periodic revisions, sometimes affecting the distant 
past, and are also notoriously noisy. For instance, we suspect the early 1990s miss is not model 
error but data noise. 

• The model underexplains the savings rate during World War II and the pandemic. This is to be 
expected, given that government interventions forcefully encouraged savings during the war and 
constrained spending during the pandemic. 

• We cannot find evidence that any of the pension demand is incremental. Had there been an 
incremental component, the model would have at minimum under-explained the savings rate 
during the 25-year take-off of pensions, and it does not. 

0%

5%

10%

15%

20%

1913 1933 1953 1973 1993 2013

Household savings rate into gross FA

Top-down model

-10%

-5%

0%

5%

10%

1913 1933 1953 1973 1993 2013

Error of the top-down model

the rise of 
pensions

WWII

Covid-19



 Discovering granular savings rates and the forces that drive them  

© Oliver Wyman Forum 50 

3.5. Implications 

Taken together, these findings offer academics and market practitioners alike a new way of understanding 
a key driver of wealth. 

Academics interested in the dynamics of financial wealth accumulation now have a much more accurate 
and exhaustive dataset at their disposal. They also gain a new understanding of the drivers of the flows of 
savings into financial assets at both granular and aggregated levels. Both the bottom-up and the top-down 
savings models are intuitive, scaled over more than one century of data, and rooted in natural human 
behavior.  

Meanwhile, for investors, the fact that the same models with the same parameters explain equally well 
periods that are a century apart gives confidence that the savings behavior over the next few decades will 
have the same drivers as it has had over the last 109 years, albeit we should expect new “X factors” to 
materialize from time to time. 

Most important, this nuanced understanding of savings rates will come into its own in Paper 5, when we use 
it in conjunction with a parallel understanding of r to determine where wealth ratios are likely to go in the 
future. This determination is the key to better managing future long-term uncertainty. 
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Foreword: In contrast to the previous sections of this paper, we include real estate assets in this section to be 
consistent with Prof. Piketty’s perimeter. Further, in Section 2, we introduced r as being the price return of 
investors’ portfolio. This r is different from the one we discuss below, which is the total return.87 

4.1. Introduction 

In his book “Capital in the Twenty-First Century,” Prof. Piketty calculates the total return on capital, r, and 
shows that it is generally higher than economic growth, g. The implications of r minus g being generally 
positive are momentous because they are the driver of what he calls the “fundamental force for 
divergence.” Prof. Piketty posits that this force would threaten the fabric of society unless governments 
correct the situation by imposing high marginal rates of income, wealth, and estate taxes. 

Conceptually, the r that Prof. Piketty is seeking to quantify is the total return as investors experience it. It 
is therefore real rather than nominal, includes capital gains as well as yield, and suffers drag from fees and 
investor personal taxes. The difficulty is that calculating this r going back to the 18th century across 
multiple countries is quasi-impossible, so Prof. Piketty uses an approximation that makes the task of 
quantifying r doable. The approximation consists of using national accounts data to assess both capital 
income and wealth, and hence an estimate of r by dividing the first by the second.88 This calculation 
measures the yield that the wealth generates before taxes and fees. Prof. Piketty assumes the real price 
return is close to zero over the long term, in which case the yield would be a good proxy for the total 
return. 

Our objective is more limited than Prof. Piketty’s because in this section, we focus only on assets held by 
US households from 1913 onward. The advantage of this more limited objective is that we can use data that 
allow us to include all components of r (including investor personal taxes and fees) in the calculation, 
rather than only the pre-tax-and-fee yield component. 

 
87 Total return equals price return plus yield. 
88 In principle, Prof. Piketty should perform this calculation for the household sector rather than the entire economy but has 
probably been hampered by data limitations, particularly when he calculates world-average figures. 
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4.2. Calculating the total portfolio return of US households over the last 109 years 

We start by calculating the yield component of the total return. To assess the yield before taxes and fees, 
we blend the respective dividend, bond and cash, business asset, and real estate asset yields from our 
enhanced PSZ database. In contrast to Prof. Piketty’s approach, we focus on the household sector rather 
than the entire economy. We find that the long-term average for the United States (before taxes and fees) 
is 5.2% — slightly greater than the 4%–5% generally found by Prof. Piketty. 

We source the taxes from the IRS and the fees from the BEA. We split them between their yield component 
(shown here) and their return component (shown in Section 4.3). Appendix B contains the details. The key 
conclusion is that the part of taxes and fees attributable to yield erodes the pre-tax-and-fee yield by about 
1.6 percentage points on average, so that the post-tax-and-fee yield is only 3.6%.89 We note that the taxes 
and fees are low at the beginning and the end of the period, rise sharply at the outset of World War II, and 
stay high until the early 1980s. The results are shown in Exhibit 59. 

Exhibit 59: Yield of household assets before and after taxes and fees90 
1914–2021 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

Turning to the price return component of the total return, we calculate it in Section 4.3 below but use the 
results now to determine the total return. Section 4.3 shows that the pre-tax-and-fee real price return is 

 
89 The figures include real estate. Real estate pre-tax-and-fee yield is 5.1%, taxes and fees on the yield side are 2.3%, and the post-tax-
and-fee yield is 2.9%. Excluding real estate, the 5.2%, 1.6%, and 3.6% figures become 5.4%, 1.3%, and 4.1%, respectively. 
90 The black and the blue lines start in 1916 because our tax data start in 1916 (instead of 1914). 
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about 25 basis points on average but suffers a drag from taxes and fees of close to 150 basis points, so that 
the post-tax-and-fee real price return is solidly negative.91 

Exhibit 60 shows the results of the total return calculation92 while Exhibit 61 compares the 
comprehensively calculated r to g. 

Exhibit 60: Household asset total returns, 
pre/post-tax-and-fees, smoothed by 20-year 
moving average93 
1933–2021 

 

Exhibit 61: Post-tax-and-fees household asset 
total return vs. national income growth, 
smoothed by 20-year moving average 
1933–2021 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

We continue to note the key role of taxes and fees. They more than halve the average total return from 
about 5.5% to about 2.4%. Out of the 3.1 percentage points worth of taxes and fees, 1.6 percentage points 
belong to the yield component while 1.5 percentage points belong to the price return component. As is the 

 
91 The figures include real estate. Real estate pre-tax-and-fee average annual price return is 85 basis points, taxes and fees on the price 
return side are 170 basis points, and the post-tax-and-fee price return is minus 85 basis points. Excluding real estate, the 25 and 150 
basis points become minus 10 and 140 basis points, respectively. In other words, post-tax-and-fee real estate has a slightly less 
negative price return than financial assets because of the heavy drag that inflation puts on the bond and cash price return — the 
equity price return is not sufficiently positive to compensate. 
92 We simply add the yield component and the price return component. 
93 The yield part is extracted from Exhibit 59, the price return from Exhibit 62 below, and the taxes and fees from Appendix B. 
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case with the taxes and fees on the yield, the taxes and fees on the total return were high between World 
War II and the early 1980s.94 

Second, we note that, based on 20-year rolling averages, r has been above g slightly more than one third of 
the time. Further, the average (r – g) has been about minus 0.8%, a negative number.95 This is sharply 
different from Prof. Piketty’s findings for multiple countries, which indicate that r has been above g, 
except for a period in the middle of the 20th century. However, to our knowledge, Prof. Piketty never made 
the (r – g) calculation for the United States. Our work clearly demonstrates that r is below g there. 

Most important, as we showed in Section 2, we believe that Prof. Piketty’s r is not the correct r to assess the 
dynamics of wealth accumulation and destruction because it is a total return rather than a price return. So, 
we now zoom on the dynamics of real price returns in the United States. 

 
94 The figures include real estate. Real estate pre-tax-and-fee average annual total return is 6.0%, taxes and fees on the price return 
and the yield are 3.9% in total, and the post-tax-and-fee total return is 2.0%. Excluding real estate, taxes and fees would reduce the 
total return from 5.4% to 2.6%. 
95 The average r and g are 2.4% and 3.2%, respectively. The 2.4% includes real estate; excluding it gives 2.6%. 
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4.3. Zooming on the real price return component of the total return calculation 

Over the past 109 years, we find that the real post-fees and post-taxes households’ asset price return has 
been minus 1.2%.96 The fact that the number is negative is counterintuitive at first and is worth expanding 
on — see Exhibits 62 and 63, which decompose the portfolio real price return and show why it has been 
lower than generally perceived. 

The two main culprits are: i) bonds and cash, and ii) taxes and fees. Bonds and cash have totaled roughly a 
third of the portfolio and exhibit negative real price returns of minus 2.7% on average before taxes and 
fees. This is a heavy drag, driven by the deleterious impact of inflation. Similarly, the part of taxes and fees 
associated with price returns also causes a large drag of 1.5% on average — see Appendix B. The strong 
equity returns are not sufficient to compensate because equities are generally less than a quarter of the 
portfolio. 

Exhibit 62: Pre-tax-and-fee household real asset 
price returns, smoothed by 20-year moving 
average 
1933–2021 

 

Exhibit 63: Household asset allocation, smoothed 
by 20-year moving average 
 
1933–2021 

 
Source: Enhanced PSZ — see Appendix A, Oliver Wyman Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

 
96 This number includes real estate; excluding real estate, the real price return is worse by about 30 basis points. 
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Exhibit 64 compares g with both the pre- and post-tax-and-fee real asset price return. It is clear that the 
correctly calculated (r – g), far from being positive, is in fact solidly negative over the entire period, with 
an average of minus 4.5%. 

Exhibit 64: Household real financial asset price returns versus real national income growth, smoothed 
by 20-year moving average 
1933–2021 

 

Source: Enhanced PSZ — see Appendix A, Oliver Wyman 

We conclude from this that we should not fear Prof. Piketty’s fundamental force for divergence in the United 
States. 
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4.4. A more subtle take on the drivers of wealth ratios 

We showed in Section 2 how wealth accumulation mechanically works from an accounting identity point 
of view and decomposed the drivers of the savings rate in Section 3. In light of the results of Section 3, we 
can now enhance the Section 2.1 formula for WRn further by splitting the savings rate into its components 
and making sure that: (i) the definition of r is consistent with the one of g, so that 1/(g – r) diverges at the 
correct point from an r point of view; and (ii) in turn, the definition of s is consistent with that of r. 

Investors’ experience of r is after taxes and fees, so that 1/(g – r) diverges only if the post-tax-and-fee r is 
above g. This means the savings that investors put into assets need to cover not only the purchases of new 
assets but also the cost associated with buying the new assets and maintaining the ownership of existing 
ones. As we already highlighted in Section 3, s correspondingly needs to include the part of taxes and fees 
associated with the price return. 

As demonstrated by Section 3.3,97 the key lesson here is that s, g, and r are not independent of each other: 

• when the income-per-capita component of g98 accelerates, s rises, which provides a countervailing 
effect to the one of g during income-per-capita acceleration situations. 

• r also has a countervailing effect on s through the wealth-effect channel because high price returns 
decrease s. 

• Inflation increases s but not quite enough to compensate for the reduction in r, so it is an overall 
negative for wealth ratios. 

• Both savings and price returns rise when income inequality rises. This increases the wealth ratio 
from both sides, which is why wealth ratios are very sensitive to variations in income inequality. 

• In addition, we show in Paper 5 that s can also drive r on the equity side: under certain conditions, 
increased s (whatever its source) drives equity returns upward. Under those conditions, the wealth 
ratio is also pushed up from both sides. 

In summary, wealth ratios are driven by the subtle interactions between their three fundamental drivers. 
Prof. Piketty’s Second Fundamental Law of Capitalism, which states that WR = s/g, lacks the nuances that 
are required to master the understanding of wealth accumulation. We will come back to this crucial point 
in Paper 5 because developing a full understanding of wealth ratios is one of the three components of the 
Holistic Market Model and because the future path of wealth ratios is inextricably linked to the future 
health of the equity market. 

 
97 Section 3.3 does not include real estate but an approach that did would lead to similar conclusions. 
98 g also has domestic population growth and immigration growth components. 
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4.5. Summary 

Three themes emerge from this part of the work: 

• We arrive at sharply different conclusions from Prof. Piketty, at least for the United States. First, 
Prof. Piketty’s r, when correctly calculated, is generally below g, not above it. Second, his r, 
however calculated, is not the conceptually correct r to assess the dynamics of wealth 
accumulation.99 Third, the conceptually correct r is generally negative. We therefore conclude 
that, in the case of the United States, Prof. Piketty’s policy recommendations are not supported by 
the evidence. 

• While “Wealth Accumulation 101” is enough to gain a mechanical understanding of wealth ratios, 
mastering the topic requires a full understanding of the interaction between its drivers. This paper 
breaks ground on the issue, but it is our Paper 5 that lays out the full understanding. 

• Looking forward, the future scenarios we develop in Paper 5 require mutually consistent inputs 
considering the interdependencies we have identified. For instance, a falling income inequality 
scenario demands a lower r and a lower s than a rising inequality scenario. Similarly, a rising 
inflation scenario demands falling income inequality, a lower r and a higher s. The development of 
such scenarios is the cornerstone of better management of future long-term uncertainty.  

 

 

 
99 We believe Prof. Piketty has long known this. 
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Summary: Four Lessons 

Lesson 1: Thinking of equities as a high-end consumer good is transformational 

The evolution of equity prices100 over the last century can be well explained with a simple three-part 
framework inspired by the supply and demand forces affecting consumer goods. For a consumer good to 
be successful, there first needs to be strong potential demand for the good, but that is not enough. The 
good also needs to be “attractive” for the potential demand to convert into an actual one. In other words, it 
needs to have the appropriate perceived quality and deliver against its brand promise. And finally, the less 
supply and competition there is, the better. This means: i) restricting one’s own supply as is often the case 
with luxury goods, and ii) having few competing products, and those as unattractive as possible. 

The concept of potential demand can be adapted to equities, and we find that position in society is the 
largest driver of potential demand — higher position drives higher potential demand. To take an extreme 
example, 20 households, each with an annual income per capita101 of $50,000, have the same income as a 
single household with an annual income per capita of $1,000,000, yet the latter’s potential demand for 
equities is close to 20 times that of the total of all 20 lower-income households. This potential demand 
concept allows us to develop a new valuation metric based on demand-weighted income that predicts 10 year 
forward looking returns better than traditional metrics. 

Similarly, the marketing concepts of perceived quality, delivery against brand promise, and strength of 
the competition are also applicable to equities.102 We repurpose our work on the Capital Asset Pricing 
Model (CAPM) from our third white paper, “Overhauling the Science of Valuations”: In this analysis, 
Goldilocks inflation and contained equity drawdowns become key attractiveness factors. Further, if the 
bond and cash competition are unattractive because the real risk-free rate is low or negative, equity prices 
will be higher than if the opposite is true. This highlights that attractiveness is relative to competitors, not 
absolute.  

Finally, the concept of scarcity, so often central to the management of luxury consumer goods, can also be 
adapted to equities. Equity issuance grows more slowly than GDP and national income, creating a supply 
squeeze that is reflected in higher price per share. 

To summarize, thinking of equities as a high-end consumer good is revolutionary because it opens 
avenues of thought that would not otherwise be accessible. First, it leads to the realization that income 
inequality is a driver of equity prices. Second, it allows for the introduction of a new valuation metric for 
equities that outperforms the traditional ones. Third, it enables the repackaging of the CAPM so that it 
works with a simple consumer goods logic. Finally, it provides an alternative explanation of the 40-year 
secular bull market.  

 
100 We are explaining the ratio of household equity wealth to secular national income. 
101 Please see Section 1 for the way income per capita is defined on an equal-split basis. 
102 In contrast to the factors driving DWI, these factors are not linked to inequality. 

https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html
https://www.oliverwymanforum.com/markets/2022/feb/a-new-understanding-of-the-past-present-and-future-of-the-us-equity-market.html
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Lesson 2: Wealth accumulation relative to the size of the economy works best 
when high-and-rising income inequality is combined with low growth 

In addition to our consumer supply/demand and equity affordability analysis above, Paper 4 further 
examines the drivers of financial wealth103 over the course of more than a century. To do this correctly, it 
normalizes it to the size of the economy by focusing on the ratio of wealth to secular national income. This 
ratio reached a low of 1.9 in 1975, and a high of 4.6 in 2021. 

It is no secret that financial wealth accumulation is a decades-long, grinding, mechanical process. To work 
well, it requires sustained large savings into financial assets, combined with sustained strong returns.104 
Having modeled the process, we find that high-and-rising income inequality is a tailwind for both savings 
rates and returns, and hence wealth accumulation.105 

Perhaps counterintuitively, we also find that low economic growth is a strong positive contributor of 
wealth relative to national income. As Prof. Piketty observed a decade ago, everything else being equal, 
wealth ratios flourish best in low-growth periods. 

Lesson 3: Savings flows into financial assets are driven by income inequality and 
its fluctuations, income acceleration, wealth effects, and inflation  

Until now, the aggregate flows of household savings into financial assets have not been known with 
precision. For instance, there is a well-known discrepancy (known as the “sector discrepancy”) between 
Federal Reserve Board data and those from the Bureau of Economic Analysis, the causes of which have 
never been fully understood. 

Even less well understood are the savings flows among different income per capita tranches of households. 
We show that the data that currently exist at this level are unreliable. So, we establish a coherent view of 
the yearly savings behavior of different tranches of households, going back to 1913, as a necessary step to 
explaining why different households save differently over time. 

We find that granular savings rates are primarily driven by a person’s position in society and its evolution, 
as measured by one’s income per capita relative to the population median of the day. Granular savings 
rates are highest for groups that enjoy a high and rising income per capita relative to the median of the 
day.  

 
103 In this paper, we choose a broad definition of financial assets, which also includes business assets but excludes real estate, except 
in Section 4. 
104 Because equities have generally outperformed bonds in the past, we note that the high equity portfolio allocations of the last few 
decades, relative to historical norms, have been a contributor to the rapid wealth accumulation of this period by increasing the 
returns component. 
105 Savings are impacted by both the level and gradient of income inequality, whereas returns are mostly impacted by the gradient via 
the corporate profit margin channel. 
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For their part, population-wide savings rates are impacted primarily by the level of income inequality, and 
secondarily by its gradient. Further, a society’s rising income per capita levels over time do not in themselves 
increase the aggregate savings rate. 

We also find that income acceleration has an impact because spending tends to lag income. Periods of 
income acceleration tend to be associated with higher savings rates, whether granular or aggregated. 

The wealth effect, or the phenomenon that a rise in asset values drives extra spending (thereby reducing 
saving rates), is also driven by position in society. We find that it is strong at the low end of the relative 
income scale (in other words, capital gains drive extra spending there) and largely non-existent at the top 
end, so it is somewhat larger in more equal societies. 

Finally, high inflation expectations increase savings rates, but not quite enough to fully compensate for 
the erosion of real asset values. 

Lesson 4: We reach sharply different conclusions from Prof. Piketty for the United 
States 

In “Capital in the Twenty-First Century,” Prof. Piketty establishes the famous formula that the return on 
capital, or r, is larger than economic growth, or g, so that (r – g) is positive. He shows that the relationship 
holds over most countries and most periods in history, apart from parts of the 20th century. 

Based on this work, he highlights what he calls the “fundamental force for divergence.” Prof. Piketty 
further concludes that this force would threaten the fabric of society unless governments correct the 
situation by imposing both high marginal rates of income, wealth, and estate taxes. 

We disagree because we find that while r, as Prof. Piketty calculates it, is indeed generally above g in the 
United States, a more comprehensive calculation of r shows that it is typically below g. Most important, we 
also find that Prof. Piketty’s r, which is a total return, is not the correct r to assess the dynamics of wealth 
accumulation. The correct r is the price return of the investors’ portfolio, which we show is generally 
negative and always below g on a 20-year moving average basis in the United States. So, we believe we 
should not fear Prof. Piketty’s fundamental force for divergence there. 

 

Conclusion: Putting inequality in perspective 

Does thinking of equities as consumer goods affected by the laws of supply and demand reveal the 
previously hidden role of income inequality as a driver of equity prices? Yes. 

Does the same train of thought allow us to define a new valuation metric for equities? Yes.  

Does this valuation metric provide better mean-reversion and turning-point signals than the traditional 
ones? Yes. 
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Has rising income inequality been one of the drivers of the secular bull market of the last 40 years? Yes. 

Is rising income inequality a first cousin of post-all-taxes corporate margin expansion? Yes. 

Is wealth inequality driven by income inequality? Yes, because high-and-rising income inequality drives 
up both savings rates and returns. 

Is the reverse also true?106 Yes, because there is a feedback loop in which wealth inequality feeds back into 
income inequality via the capital income channel. 

Is rising income inequality versus previous trend responsible for the majority107 of the secular bull market? 
No. Taken together, the buyback-driven supply squeeze,108 the increased acceptability of equities, the 
downward normalization of inflation as it went back to Goldilocks (until very recently) from the highly 
elevated levels of the late 1970s/early 1980s, and the decline of real rates since the global financial crisis 
are larger drivers — see Exhibit 26 in Section 1. 

Does Prof. Piketty’s “fundamental force for divergence” apply to the United States? No. When correctly 
calculated, r has been below g, not above. In fact, r is generally negative, and the 20-year moving average 
of (r – g) has always been solidly negative. 

 

 
106 By which we mean that wealth inequality drives income inequality. 
107 Exhibit 26 shows it contributes close to 40% (2.4% divided by 6.2%). 
108 Buybacks shift part of the total return from the dividend yield component to the price return component. They do not have first-
degree effects on the total return but have second-degree effects — see Paper 5. 
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Our fifth and final white paper introduces the Holistic Market Model (HMM), a 
transformational new take on the forces driving financial markets … 

Over the past 50 years, finance has become a separate strand of economics by emphasizing the question of 
extra return as a compensation for extra risk. Our second and third papers operate within this sphere. The 
papers normalize earnings over the past century and a half, reengineer the Capital Asset Pricing Model to 
make it into a very powerful explainer of equity valuations, and extend the CAPM to include Treasuries 
(which we show are not risk-free). 

Paper 4 breaks the mold by going back to the first principles of supply and demand, as one would apply 
them to high-end consumer goods. While the approaches of Papers 23 and of Paper 4 appear very different 
at first sight, we show in Paper 5 that they are highly complementary. 

The first part of Paper 5 integrates these two perspectives by introducing the HMM, which adds two 
perspectives to the CAPM question of the price of risk. It addresses the drivers of the quantity of risk that 
investors are willing to take, as measured by an adjusted109 bond-equity allocation. Most important, it also 
codifies the forces that drive the overall size of the market for financial assets — in other words, the wealth 
ratios. 

… and uses the HMM to build a new framework for managing future uncertainty 

The rest of Paper 5 might interest market participants the most. Our work culminates in a new HMM-based 
framework for both short-term traders and long-term investors. The new framework helps traders 
optimize their short-term risk/return profile (including a new multipronged real-time equity bubble 
indicator) and allows investors to better manage their portfolio in the face of future long-term uncertainty. 
It does so by making mean-reversion more actionable for short-term traders and replacing it with 
something completely different for long-term investors. 

 

 

 

Jacques Cesar, the author of this white paper series, is the former Managing Partner of Oliver Wyman 
who conceived and led this five-year research.  
jacques.cesar@oliverwyman.com or jacques.cesar@imperviouscapital.com 

 

Dr. Dingli Zuo is the senior quantitative expert who led the very substantial literature review and 
modeling parts of the work. 
dingli.zuo@oliverwyman.com or dingli.zuo@imperviouscapital.com 

 
109 Paper 5 explains how we make the adjustments. 
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Profs. Piketty, Saez, and Zucman have done considerable work over the years to build and refine the 
premier distributional database of US household wealth and income going back to 1913. This appendix 
describes how we enhance the wealth and income parts of the PSZ database and expand it to cover prices 
and flows in a consistent fashion that meets the accounting identity discussed in Section 2.1. In other 
words, we “close the triangle” of prices, flows, and wealth. 

This appendix has two parts. The first focuses on aggregate data while the second focuses on their 
distribution. 

A.1. Aggregate data 

We address equities differently from bonds and cash, while not changing any data related to business 
assets. Further, data quality is higher after 1946, when the flow of funds data from the Federal Reserve 
Board became available. Also, NIPA data do not go back further than 1929. As a result, the 1913–1928 
period is most likely prone to data error. 

We note that: 

• PSZ uses a different definition of households’ financial assets from the one the FRB uses.110 We use 
the PSZ definition to stay consistent with the PSZ distributional series; 

• PSZ allocates 100% of national income back to households and focuses on national income rather 
than disposable personal income. While some critics of PSZ challenge this approach, we concur 
with PSZ because we agree with the reasoning that underpins their choices; and 

• PSZ does not allocate the non-household part of the wealth back to households. We would have 
preferred them to do so but are not overly concerned because the discrepancy is unlikely to 
change our conclusions (all it does is change some scaling factors in our models). 

Equities 

The major issue is that the flow of funds data on equities on which PSZ is based have significant issues. 
This can be easily seen from calculating the price return consistent with the stock and the flow data and 
comparing it with broad-market equity indices, such as the Wilshire 5000. Exhibit 65 illustrates the point. 
While the flow of funds data include private companies and the Wilshire 5000 focuses only on the public 
ones, the perimeter difference is too small to justify the difference. Similarly, the PSZ equity price index 
also suffers from significant issues. 

 
110 While PSZ excludes unfunded defined-benefit pensions from pensions and tenant-occupied housing from business assets, the 
flow of funds data include them. 
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Exhibit 65: Comparison of real equity price indices: implied from flow of funds, found in PSZ,111 Wilshire 
5000, and S&P 500 
Index 1971=100, 1971–2021 

 

Source: FRB, PSZ, Wilshire, S&P, Oliver Wyman 

We close the triangle with respect to equities by solving for price and flow and then calculating wealth. 
This process is generally prone to divergence, but this is not the case here for reasons we explain below. 

In Paper 2, “Lessons from Warren Buffett Owner Earnings,” we have developed a state-of-the-art price 
index for the S&P 500 going back to 1871. It is based on the second edition of Cowles Commission 
common-stock index, rather than the less accurate but more commonly used first edition, before 1926 and 
the weekly S&P “all stocks” composite index between 1926 and 1956, both of which can be viewed as broad-
market equity indices.  

However, the actual S&P 500 price index since 1957 becomes less of a broad-market equity index as the 
number of stocks increases well beyond 500, so we switch to the first available one, the Wilshire 5000, in 
1971 for the purpose of this paper. Exhibit 66 shows the resulting equity price index going back to 1913. 

 
111 The PSZ database contains multiple equity price indices and returns. Presented here is the PSZ equity price index including the 
price increase caused by retained earnings, which has the same concept as the other price indices presented in this exhibit. Data stop 
in 2019. 
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https://www.oliverwymanforum.com/markets/2021/oct/lessons-from-warren-buffet-on-owner-earnings.html
https://www.oliverwymanforum.com/markets/2021/oct/lessons-from-warren-buffet-on-owner-earnings.html
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Exhibit 66: Real equity price index in the enhanced PSZ database 
Index 1913=100, 1913–2021 

 

Source: Cowles Commission, S&P, Wilshire, Oliver Wyman 

The question of the flow of equities is more complex than the one of price for multiple reasons: (i) broad-
market equity index divisors reliably exist only since the late 1990s; (ii) the S&P 500 divisor goes back to 
1964, but suffers from index churn — in other words, the divisor grows more than the S&P 500 net 
issuance;112 (iii) the conversion of broad-market equity index divisor growth into flow requires previous 
year’s equity wealth; (iv) between 1913 and 1964, there is no single series of stock issuance; (v) the 
integration of price return and flow implicit in (i)–(iv) is prone to divergence. 

With respect to (i) and (ii), we use the S&P 1500 divisor since 1998. Between 1965 and 1997, we reconstruct 
it using the S&P 500 divisor corrected for index churn,113 The S&P 500 divisor ex-churn matches the S&P 
1500 divisor very well when the two co-exist. With respect to (iii), we convert the divisor growth since 1965 
into flow in dollars using the PSZ equity wealth. Using a broad-market index divisor in conjunction with 
the PSZ equity wealth to calculate the flow ensures that the equity wealth obtained by integrating price 
return and the flow does not diverge from the PSZ one since 1965. With respect to (iv), we scale and splice 

 
112 See, for example, “How Dilution and Share Buybacks Impact Equity Returns” (J.P. Morgan, 2014), and S&P Index Mathematics 
Methodology. 
113 In Paper 3, we have established a constituent-level database for calculating the dispersion in S&P 500. We have used the same 
database to quantify the effect of year-by-year churn in S&P 500 between 1975 and 2018. Between 1964 and 1974, where we do not 
have reliable constituent-level data, we take away from the S&P 500 divisor growth 62 bps per year, which is the average index churn 
between 1975 and 1982. 
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multiple data series of stock issuance between 1913 and 1964 to obtain the flow in dollars114 — when we 
integrate this flow with the price return, we find no significant divergence from the PSZ equity wealth over 
this period. 

Exhibits 67 and 68 compare the resulting equity share count with equity index divisors and share counts 
derived from PSZ and flow of funds. 

Exhibit 67: Comparison of domestic coporate 
equity share count implied from flow of funds 
data, household equity share count implied from 
PSZ115, S&P 1500 divisor, S&P 500 divisor, and 
household equity share count in the enhanced 
PSZ database 
Index 1965=1, 1965–2021 

 

Exhibit 68: Comparison of household equity 
share counts implied by the original PSZ 
database115 and in the OW-enhanced PSZ 
databases 
 
 
Index 1913=1, 1913–2021 

 
Source: Cowles Commission, S&P, Wilshire, Oliver Wyman Source: PSZ, Oliver Wyman 

 

 
114 The primary data series are the domestic common stock issues between 1920 and 1930 (NBER data series q10069) and the new 
corporate stock issues between 1948 and 1964 (NBER data series q10122). To go back to 1913, we have scaled the United States, 
Canada, and foreign corporate stock issues, including refunds, available between 1906 and 1942 (NBER data series m10029), against 
the domestic common stock issues. To bridge the gap between 1931 and 1947, we have scaled the United States and Canada new 
corporate stock issues, available between 1919 and 1943 (NBER data series m10011), against the domestic common stock issues, and 
connected the 1943 and the 1948 issuance levels in the national income space via a straight line. 
115 Calculated using PSZ household equity wealth and PSZ equity price return including the price increase caused by retained 
earnings. Data stop in 2019. 
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As mentioned earlier, we calculate the household equity wealth by integrating price return and flow. 
Exhibit 69 shows the results. While the start and the end of the calculated wealth are very close to PSZ, its 
path is somewhat different. 

Exhibit 69: Comparison of household equity wealth in the original and the OW-enhanced PSZ databases 
2020 $BN, 1913–2021 

 

Source: Cowles Commission, S&P, Wilshire, Oliver Wyman 

Bonds and cash 

1946–2021 approach 

First, we note that we need to enhance the PSZ database because the price index implied in the PSZ 
database is incorrect. In turn, this puts a question mark as to whether one or both of the flow and wealth 
data are corrupted. 

While the cash price is always unity in the nominal space, this is not the case for bonds, particularly if they 
are of long durations. There is a well-known formula116 that converts changes in interest rates into changes 
in prices, which we have used. Different parts of the bond portfolio have different durations and yields. 
We have assumed that the Treasuries and corporate bonds both have a duration of five years. With respect 
to the yields, we use the 5-year Treasury yield for Treasuries and Moody’s 20-year Baa Corporate Yield 

 
116 𝑟𝑟𝑡𝑡 = 𝑦𝑦𝑡𝑡−1

𝑦𝑦𝑡𝑡
+ �1 − 𝑦𝑦𝑡𝑡−1

𝑦𝑦𝑡𝑡
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�
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𝑁𝑁�, where 𝑟𝑟 is the bond price return, 𝑦𝑦 is the bond yield, 𝑀𝑀 is the maturity, and 𝑁𝑁 is the number of 

periods per year; 𝑡𝑡 and 𝑡𝑡 − 1 correspond to the current and the previous periods. See McCulloch and Kwon (1993). 

300

3,000

30,000

1913 1933 1953 1973 1993 2013

PSZ Enhanced PSZ



 Enhancing the Piketty, Saez, and Zucman US Distributional National Accounts  

© Oliver Wyman Forum 73 

reduced by 1.7 percentage points to adjust its duration down to five years. In addition, we have assumed 
that savings deposits follow the three-month Treasury bill in terms of both duration and yield. (Albeit, the 
three-month duration guarantees that its price is always very close to unity in the nominal space.) 
Further, we blend the cash’s, savings deposits’, Treasuries’, and corporate bonds’ nominal price returns by 
their weight in the household portfolio. Because the duration of the blended bond and cash portfolio is 
quite short, the results of the calculations are relatively insensitive to the assumptions. The key impact is 
during the Great Inflation period, where nominal prices fell significantly when inflation rose and 
recovered when it fell. 

Exhibit 70 compares the results of our calculation with the one of PSZ in the nominal space. We note that 
the PSZ price has an uptrend it should not have. The final step in our approach is to move from the 
nominal space to the real space, as Exhibit 71 shows. 

Exhibit 70: Comparison of nominal bond and cash 
price indices in PSZ and OW-enhanced PSZ 
Index 1946=1, 1946–2021 

 

Exhibit 71: Comparison of nominal and real bond 
and cash price indices in OW-enhanced PSZ 
Index 1946=1, 1946–2021 

 
Source: PSZ, Oliver Wyman Source: PSZ, Oliver Wyman 

Given that the PSZ price is flawed, the question arises as to the impact of the flaw on the wealth data. For 
Treasuries and cash, we conclude that the wealth data in PSZ are correct and that the flaw in the price is 
counterbalanced by a flaw in the flow, leaving their product intact. 

For corporate bonds, we conclude the reverse — the flow data are correct, but the wealth data are not. 
However, we also conclude that the error in the corporate bond wealth data is small, so we do not correct 
for it. 
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We therefore use the PSZ wealth data across all bond and cash components and derive the flows using our 
price index. Exhibit 72 compares and contrasts the PSZ flows to ours. Ours is slightly higher than PSZ’s and 
less volatile. 

Exhibit 72: Comparison of bond and cash net purchase rates implied by the original PSZ and in the OW-
enhanced PSZ 
% of national income, 1946–2021 

 

Source: PSZ, Oliver Wyman 

1913–1945 approach 

During this period, we lack the data necessary to improve on the PSZ price data and therefore use them, 
while noting that nominal interest rates did not vary so much during that period to create a large issue in 
using the PSZ nominal price, which is very close to unity. Converting this nominal price into a real price is 
simply a matter of taking away inflation. 

We note that the flow implicit in the PSZ database is difficult to reconcile with the flow that can be 
calculated using NIPA data adjusted for the flow into equities and business assets. Exhibit 73 compares 
and contrasts the two. 
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Exhibit 73: Comparison of bond and cash net purchase rates implied by the original PSZ and calculated 
based on NIPA data 
% of national income, 1913–1945 

 

Source: PSZ, NIPA, Oliver Wyman 

We take the view that, while the high-frequency shape of the NIPA-based flow is questionable,117 its secular 
level is more likely to be more correct118 than the one from PSZ. Our approach combines both worlds by 
using the PSZ shape and the NIPA secular level. 

Before NIPA data became available in 1929, we lack a way to crosscheck the PSZ data, and therefore use 
the PSZ flow data with an offset derived from the 1929–1938 period when the two co-exist. 

The next step is to close the triangle by integrating the price and the flow data into a wealth series. Such a 
process is well understood to generate unwanted divergences when run over too many periods. To address 
the issue, we re-anchor the integrated wealth such that its 1913 and 1946 levels are the same as PSZ. As a 
result, it is only the path of wealth accumulation that we improve on. Exhibits 74 and 75 highlight the 
results. 

 
117 The NIPA-based flow drops between 1933 and 1934, which is unlikely given the recovery of GDP. 
118 Or should we say “less incorrect”? The quality of many data before 1946 is much lower than after 1946. 
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Exhibit 74: Comparison of bond and cash wealth 
in the original and the OW-enhanced PSZ 
databases 
2020 $BN, 1913–1945 

 

Exhibit 75: Comparison of bond and cash net 
purchase rates in original and OW-enhanced 
PSZ, before and after re-anchoring 
% of national income, 1913–1945 

 
Source: PSZ, Oliver Wyman Source: PSZ, Oliver Wyman 
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A.2. Distributional data 

We rely extensively on the PSZ wealth share data and post-tax income share data. With respect to the 
income share, we note that Geloso, Magness, Moore, and Schlosser (2022) makes the point that PSZ 
income share data could be improved, which we have done, as shown in Exhibit 76. With respect to the 
wealth share, we import the improvements to the income share into the wealth share.119 Exhibit 77 shows 
the results. 

Exhibit 76: Post-tax income share according to 
PSZ, before and after improvements based on 
Geloso et al. (2022) 
% of national income, dotted: PSZ, solid: improved 
PSZ, 1913–1953 

 

Exhibit 77: Gross financial asset wealth share by 
income group according to PSZ, before and after 
improvements based on Geloso et al. (2022) 
% of household gross financial asset wealth, dotted: 
PSZ, solid: improved PSZ, 1913–1953 

 
Source: PSZ, Geloso et al. (2022), Oliver Wyman Source: PSZ, Geloso et al. (2022), Oliver Wyman 

The distributional data are an essential input to our work because they allow us to extract the net purchase 
rates differentiated by income group and asset class. However, as we showed in Exhibit 48, the PSZ data 
give very volatile results, which are not credible. 

We take the view that share of wealth within each asset class moves slowly perforce because wealth 
accumulation takes time such that in a particular year, the wealth within one asset class cannot 
redistribute quickly — in other words, the wealth shares need to be stable. This is not true at the overall 
wealth level — if a particular income group is heavily geared to equities, such as the top 1%, a crash in 
equity prices will not change their share of equity wealth but will reduce their overall share of wealth. We 

 
119 We measure the beta between the PSZ wealth share by asset class, by income group vs. the PSZ income share and correct the 
wealth share by beta times the income-share correction factors based on Geloso et al. (2022). 
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take the same view with respect to the income shares, particularly given that this work focuses on secular 
shifts rather than cyclical variations. Having said that, the income shares are not as volatile as the wealth 
shares by asset class to start with. 

The key issue here is to obtain reliable year-by-year net purchase rates by income group and asset class in 
the national income space. (Please note that these net purchase rates are different from the ones 
calculated in the wealth space, because the wealth-to-national-income ratio is different from 1.0 and 
varies over time.) The main source of volatility is the numerator, not the denominator. 

With respect to the denominator, the income shares, once adjusted in light of the 2022 paper by Geloso et 
al., only require some light smoothing. We use a three-year centered moving average for the bottom 99% 
and splice five-year and three-year centered moving averages for the top 1% pre- and post-World War II. 
With respect to the numerator, much more smoothing is required, especially toward the top end of the 
income scale. Here, we proceed by trial and error until we find the smoothing period that gives a sensible 
net purchase rate by income group and asset class. We find that we need nine-year centered moving 
averages for the bottom 99% and 19-year ones for the top 1%. We further smooth the calculated net 
purchase rates by five-year centered moving averages. 

We note that while the smoothing removes the unwanted volatility, it also removes high-frequency signals 
and only allows analysis of the net purchase rates at the secular frequency. 

Exhibit 78 compares the net purchase rates of gross financial assets by income group before and after our 
enhancements. 

Exhibit 78: Comparison of gross financial asset net purchase rates before and after OW enhancements 
% of national income by group, 1913–2021 

 

Source: PSZ, Oliver Wyman 
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Investors’ returns are neither pre-tax nor pre-fee. Owning an asset and receiving the benefit of its yield 
entails paying various taxes, not only on income and capital gains but also on the very fact of owning the 
asset in the case of business assets and real estate assets. Further, myriad costs are associated with asset 
ownership, whether professional fees, management fees, maintenance fees, insurance premiums, and so 
on. In this section, we analyze separately the taxes and fees associated with equities, bonds, business 
assets, and real estate. Real estate is included in this analysis because it is part of the asset perimeter of 
Section 4. 

With respect to taxes, we rely on IRS data going back to 1916. With respect to fees and other costs, we rely 
on a mixture of IRS and NIPA data. We use IRS income data of the corporate sector because this income is 
largely a cost to the household sector. 

The approach described above identifies taxes and fees but does not attribute them between yield and 
price return. To do so, we attribute the taxes and fees that are driven by either the ownership of the asset 
or its capital gains when sold to the price return. The rest goes into the yield component. The analysis 
shows that in aggregate, the two components have the same orders of magnitude, but this is not true at the 
individual asset class level. 

We attribute the following items to the tax part of the price return: 

• Realized capital gains tax paid, which affects mainly equity and real estate price returns. We have 
allocated it among equities, business assets, and real estate based on the relative capital gains of 
the three asset classes over a rolling holding period, assumed to be 12 years. 

• Business property tax paid, which affects only business asset price return. 

• Residential property tax paid, which affects only real estate price return. 

• Estate and gift tax paid. We have allocated it among equities, bonds and cash, business assets, and 
real estate based on the relative wealth of the four asset classes. 

We attribute the following items to the fee part of the price return: 

• Financial service charges excluding credit card charges, which mainly affect financial asset price 
returns. 

• Life insurance expenditure, which affects the pension component of financial asset price returns. 

• Net household insurance expenditure, which affects real estate price return. 

• Expenditure on legal, tax preparation, and other personal business services. We have allocated it 
among equities, bonds and cash, business assets, and real estate based on the relative wealth of the 
four asset classes. 

We attribute the following items to the tax part of the yield: 

• Dividend tax paid, which affects the equity yield. 
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• Interest income tax paid, which affects the bond and cash yield. 

• Business income tax paid, which affects the business asset yield. 

• Rental income tax paid, which affects the real estate yield. 

We attribute the following items to the fee part of the yield: 

• Expenditure on financial serves furnished without payment, which mainly affects the bond and 
cash yield. 

• Expenditure on household utilities, which affects the real estate yield. 

• Expenditure on domestic and other household services, which also affects the real estate yield. 

Exhibit 79 summarizes the results in both the national-income space and the household-wealth space. 
The national-income space is the appropriate space to assess the impact of taxes and fees in comparison 
with the savings rates. 

In contrast, the wealth space is appropriate for understanding the impact on price returns and yields. 
Please note that in the national-income space, the denominator is the national income in the same period; 
in the wealth space, the denominator is the household wealth in the previous period. 

Exhibit 79: Impact of taxes and fees on household asset price return and yield in the national-income 
and household-wealth spaces 
Average, 1916–2021 

 of national income 
of household wealth in 
the previous period 

Impact of taxes on price return   
Realized capital gains tax paid 0.47% 0.11% 
Business property tax paid 1.58% 0.38% 
Residential property tax paid 1.62% 0.40% 
Estate and gift taxes paid 0.34% 0.09% 

Impact of fees on price return   
Financial service charges excl. credit card charges 0.61% 0.14% 
Life insurance expenditure 0.79% 0.19% 
Net household insurance expenditure 0.04% 0.01% 
Expenditure on legal, tax prep., and other personal 
business services 0.68% 0.16% 

Impact of taxes on yield   
Dividend tax paid 0.33% 0.08% 
Interest income tax paid 0.51% 0.13% 
Business income tax paid 1.40% 0.38% 
Rental income tax paid 0.11% 0.03% 
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Impact of fees on yield   
Expenditure on financial services furnished without 
payment 1.18% 0.28% 
Expenditure on household utilities 2.04% 0.50% 
Expenditure on domestic and other household 
services 0.75% 0.19% 

Source: IRS, BEA, PSZ, Oliver Wyman 
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C.1. Zoom on the dynamics of the demand-weighted income (DWI) 

In Section 1.5, we create an alternative to the perceived Buffett earnings as a measure of the “weight” of 
equities called the DWI. 

We scale the DWI for the household equities held directly and indirectly (via pensions) separately. 

For the directly held equities, for each income group, we: 

1. Model the financial asset wealth multiple of secular income as a function of the income multiple 
of median over time, based on Exhibit 4: 

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

𝑠𝑠𝑚𝑚𝑠𝑠𝑠𝑠𝑚𝑚𝑤𝑤𝑟𝑟 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚

= 0.25 ∙ �ln 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑤𝑤𝑖𝑖 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚

�
2

+ 1.43 ∙ ln 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑤𝑤𝑖𝑖 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚

+ 1.39 

2. Model the directly held financial asset wealth as a percentage of the directly and indirectly held 
financial asset wealth over time as its 21-year centered moving average; 

3. Model the equity allocation of the directly held financial asset wealth as a function of the income 
multiple of median over time, based on Exhibit 10: 

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝑚𝑚𝑒𝑒𝑠𝑠𝑖𝑖𝑡𝑡𝑦𝑦 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ
𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

= 1.4% ∙ �ln 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑤𝑤𝑖𝑖 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚

�
2

+ 4.4% ∙ ln 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑤𝑤𝑖𝑖 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚

+ 16.6% 

4. Calculate the product of the three models in steps 1-3 to obtain the modeled directly held equity 
wealth multiple of secular income; 

5. Multiply the modeled directly held equity wealth multiple of secular income in step 4 by the 
secular income to obtain the modeled directly held equity wealth. 

We then sum up the modeled directly held equity wealth across the income groups to obtain the modeled 
directly held equity wealth of the entire population: 

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝑚𝑚𝑒𝑒𝑠𝑠𝑖𝑖𝑡𝑡𝑦𝑦 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

= � �𝑠𝑠𝑚𝑚𝑠𝑠𝑠𝑠𝑚𝑚𝑤𝑤𝑟𝑟 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 × 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

𝑠𝑠𝑚𝑚𝑠𝑠𝑠𝑠𝑚𝑚𝑤𝑤𝑟𝑟 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
× 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ
𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑖𝑖𝑔𝑔𝑔𝑔𝑠𝑠

× 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝑚𝑚𝑒𝑒𝑠𝑠𝑖𝑖𝑡𝑡𝑦𝑦 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ
𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

� 

For the indirectly held equities of the entire population, we: 

1. Calculate, across the income groups over time, the sum of the modeled financial asset wealth 
multiple of secular income in step 1 above multiplied by the secular income of each income group; 
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2. Model the indirectly held financial asset wealth as a percentage of the directly and indirectly held 
financial asset wealth over time by multiple, connected linear segments, as shown in Exhibit 8; 

3. Model the equity allocation of the indirectly held financial asset wealth over time by multiple, 
connected linear segments, as shown in Exhibit 12; 

4. Calculate the product of the three models in steps 1-3 to obtain the modeled indirectly held equity 
wealth multiple of secular income; 

5. Multiply the modeled indirectly held equity wealth multiple of secular income in step 4 by the 
secular income to obtain the modeled indirectly held equity wealth. 

It can be expressed by the following equation: 

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑖𝑖𝑖𝑖𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝑚𝑚𝑒𝑒𝑠𝑠𝑖𝑖𝑡𝑡𝑦𝑦 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

= 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝑖𝑖𝑖𝑖𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ
× 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 

𝑖𝑖𝑖𝑖𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝑚𝑚𝑒𝑒𝑠𝑠𝑖𝑖𝑡𝑡𝑦𝑦 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ
𝑖𝑖𝑖𝑖𝑚𝑚𝑖𝑖𝑟𝑟𝑚𝑚𝑠𝑠𝑡𝑡 𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

× � �𝑠𝑠𝑚𝑚𝑠𝑠𝑠𝑠𝑚𝑚𝑤𝑤𝑟𝑟 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 × 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 
𝐹𝐹𝐹𝐹 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ

𝑠𝑠𝑚𝑚𝑠𝑠𝑠𝑠𝑚𝑚𝑤𝑤𝑟𝑟 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
�

𝑎𝑎𝑎𝑎𝑎𝑎 𝑖𝑖𝑛𝑛𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑖𝑖𝑔𝑔𝑔𝑔𝑠𝑠

 

Lastly, to get the DWI, we add the modeled directly and indirectly held equity wealth of the entire 
population. Optionally, we multiply the DWI by 0.058 so that we can compare equity-wealth-to-DWI and 
price-to-earnings more easily. 

 

C.2. Formula for the simple attractiveness index 

After creating the DWI, we build a simple attractiveness index for equities in Section 1.7 based on the real 
risk-free rate (RTRR) and the risk factors developed in Paper 3, “Overhauling the Science of Valuations.” 

The formula for the attractive index is as follows: 

𝑤𝑤𝑡𝑡𝑡𝑡𝑟𝑟𝑤𝑤𝑠𝑠𝑡𝑡𝑖𝑖𝑎𝑎𝑚𝑚𝑖𝑖𝑚𝑚𝑠𝑠𝑠𝑠 = [1.0 ∙ ℎ𝑖𝑖𝑔𝑔ℎ 𝑓𝑓𝑟𝑟𝑚𝑚𝑒𝑒𝑠𝑠𝑚𝑚𝑖𝑖𝑠𝑠𝑦𝑦 𝑠𝑠𝑚𝑚𝑚𝑚𝑝𝑝𝑚𝑚𝑖𝑖𝑚𝑚𝑖𝑖𝑡𝑡 𝑚𝑚𝑓𝑓 𝑡𝑡ℎ𝑚𝑚 𝑚𝑚𝑒𝑒𝑠𝑠𝑖𝑖𝑡𝑡𝑦𝑦 𝑟𝑟𝑖𝑖𝑠𝑠𝑟𝑟 𝑝𝑝𝑟𝑟𝑚𝑚𝑚𝑚𝑖𝑖𝑠𝑠𝑚𝑚 + 1.0
∙ 𝑖𝑖𝑚𝑚𝑡𝑡 𝑠𝑠𝑚𝑚𝑖𝑖𝑠𝑠𝑠𝑠𝑚𝑚𝑚𝑚𝑟𝑟 𝑠𝑠𝑚𝑚𝑖𝑖𝑡𝑡𝑖𝑖𝑚𝑚𝑚𝑚𝑖𝑖𝑡𝑡 𝑟𝑟𝑖𝑖𝑠𝑠𝑟𝑟 𝑖𝑖𝑖𝑖𝑚𝑚𝑖𝑖𝑠𝑠𝑤𝑤𝑡𝑡𝑚𝑚𝑟𝑟 + 2.7
∙ 𝑚𝑚𝑖𝑖𝑠𝑠𝑡𝑡𝑤𝑤𝑖𝑖𝑠𝑠𝑚𝑚 𝑓𝑓𝑟𝑟𝑚𝑚𝑚𝑚 𝑝𝑝𝑤𝑤𝑠𝑠𝑡𝑡 𝑖𝑖𝑖𝑖𝑓𝑓𝑚𝑚𝑤𝑤𝑡𝑡𝑖𝑖𝑚𝑚𝑖𝑖 𝑡𝑡𝑚𝑚 𝐺𝐺𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑚𝑚𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠 𝑟𝑟𝑖𝑖𝑠𝑠𝑟𝑟 𝑝𝑝𝑟𝑟𝑚𝑚𝑚𝑚𝑖𝑖𝑠𝑠𝑚𝑚 + 0.13
∙ 𝑚𝑚𝑖𝑖𝑠𝑠𝑡𝑡𝑤𝑤𝑖𝑖𝑠𝑠𝑚𝑚 𝑓𝑓𝑟𝑟𝑚𝑚𝑚𝑚 𝑖𝑖𝑖𝑖𝑓𝑓𝑚𝑚𝑤𝑤𝑡𝑡𝑖𝑖𝑚𝑚𝑖𝑖 𝑚𝑚𝑒𝑒𝑝𝑝𝑚𝑚𝑠𝑠𝑡𝑡𝑤𝑤𝑡𝑡𝑖𝑖𝑚𝑚𝑖𝑖𝑠𝑠 𝑡𝑡𝑚𝑚 𝐺𝐺𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑚𝑚𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠 𝑟𝑟𝑖𝑖𝑠𝑠𝑟𝑟 𝑝𝑝𝑟𝑟𝑚𝑚𝑚𝑚𝑖𝑖𝑠𝑠𝑚𝑚 + 1.1 ∙ 𝑠𝑠𝑚𝑚𝑠𝑠𝑚𝑚𝑟𝑟 𝑟𝑟𝑖𝑖𝑠𝑠𝑟𝑟 𝑝𝑝𝑟𝑟𝑚𝑚𝑚𝑚𝑖𝑖𝑠𝑠𝑚𝑚
+ 0.50 ∙ 𝑊𝑊𝑅𝑅𝑊𝑊𝑊𝑊 + 5.8%]−1 

Please see Paper 3 for details of the variables. The main differences between this attractiveness index and 
the ERP model presented in Paper 3 are: (i) the balance between inflation expectations and past inflation 
is more skewed towards the past in this model than it is in the Paper 3 model, and (ii) the RTRR coefficient 
is lower – 0.50 vs. 0.85. 
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C.3. Formula for the bottom-up savings rate model 

In Section 3.3, we apply advanced nonlinear optimization techniques to scale an income-group-by-
income-group savings rate model. The model is based on: (i) position in society and its gradient, (ii) 
income acceleration/deceleration, (iii) wealth effects, and (iv) inflation effects. 

The formula for the resulting bottom-up savings rate model is as follows: 

𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑠𝑠𝑤𝑤𝑎𝑎𝑖𝑖𝑖𝑖𝑔𝑔𝑠𝑠 𝑟𝑟𝑤𝑤𝑡𝑡𝑚𝑚

= �𝜆𝜆1 ∙ �𝑏𝑏𝑤𝑤𝑠𝑠𝑚𝑚 ln
𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚

𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑤𝑤𝑖𝑖 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚
+ 𝜆𝜆2 ∙ 𝑖𝑖𝑖𝑖𝑠𝑠𝑟𝑟𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑡𝑡𝑤𝑤𝑚𝑚 ln

𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚
𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑤𝑤𝑖𝑖 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚 𝑝𝑝𝑚𝑚𝑟𝑟 ℎ𝑚𝑚𝑤𝑤𝑚𝑚

� + 𝜆𝜆3�

∙ �
𝑏𝑏𝑤𝑤𝑠𝑠𝑚𝑚 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚

+ 𝜆𝜆4 ∙
𝑖𝑖𝑖𝑖𝑠𝑠𝑟𝑟𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑡𝑡𝑤𝑤𝑚𝑚 𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚

𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
� − 𝜆𝜆5 ∙ (

𝑠𝑠𝑤𝑤𝑝𝑝𝑖𝑖𝑡𝑡𝑤𝑤𝑚𝑚 𝑔𝑔𝑤𝑤𝑖𝑖𝑖𝑖𝑠𝑠
𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚

− 𝑚𝑚𝑖𝑖𝑡𝑡𝑖𝑖𝑟𝑟𝑚𝑚 𝑝𝑝𝑚𝑚𝑝𝑝𝑠𝑠𝑚𝑚𝑤𝑤𝑡𝑡𝑖𝑖𝑚𝑚𝑖𝑖 𝑚𝑚𝑚𝑚𝑖𝑖𝑔𝑔 𝑡𝑡𝑚𝑚𝑟𝑟𝑚𝑚 𝑤𝑤𝑎𝑎𝑔𝑔) + 𝜆𝜆6

∙
𝑚𝑚𝑖𝑖𝑠𝑠𝑡𝑡𝑤𝑤𝑖𝑖𝑠𝑠𝑚𝑚 𝑓𝑓𝑟𝑟𝑚𝑚𝑚𝑚 𝑤𝑤𝑚𝑚𝑚𝑚𝑝𝑝𝑡𝑡𝑚𝑚𝑚𝑚 𝑖𝑖𝑖𝑖𝑓𝑓𝑚𝑚𝑤𝑤𝑡𝑡𝑖𝑖𝑚𝑚𝑖𝑖 𝑚𝑚𝑒𝑒𝑝𝑝𝑚𝑚𝑠𝑠𝑡𝑡𝑤𝑤𝑡𝑡𝑖𝑖𝑚𝑚𝑖𝑖𝑠𝑠 𝑡𝑡𝑚𝑚 𝐺𝐺𝑚𝑚𝑚𝑚𝑚𝑚𝑖𝑖𝑚𝑚𝑚𝑚𝑠𝑠𝑟𝑟𝑠𝑠 ∙ 𝑏𝑏𝑚𝑚𝑖𝑖𝑚𝑚 𝑤𝑤𝑖𝑖𝑚𝑚 𝑠𝑠𝑤𝑤𝑠𝑠ℎ 𝑤𝑤𝑚𝑚𝑤𝑤𝑚𝑚𝑡𝑡ℎ 𝑖𝑖𝑖𝑖 𝑡𝑡ℎ𝑚𝑚 𝑝𝑝𝑟𝑟𝑚𝑚𝑎𝑎𝑖𝑖𝑚𝑚𝑠𝑠𝑠𝑠 𝑝𝑝𝑚𝑚𝑟𝑟𝑖𝑖𝑚𝑚𝑚𝑚

𝑖𝑖𝑖𝑖𝑠𝑠𝑚𝑚𝑚𝑚𝑚𝑚
 

where: 

• 𝜆𝜆1 and 𝜆𝜆3 are the slopes and intercepts of the two-segment linear model of the long-term average 
savings rate into financial assets as a function of the long-term average log income multiple of 
median income, as shown in Exhibit 40, 

• The base log income multiple of median income is calculated as the 30-year exponential moving 
average of the log income multiple of median income. The incremental component is the 
difference between the gross and the base, 

• 𝜆𝜆2 is equal to 8 when the log income multiple of median income is greater than 2 and zero 
otherwise, 

• The base income is calculated as the 10-year double exponential moving average of the income. 
The incremental component is the difference between the gross and the base. 

• 𝜆𝜆4 is equal to one when the log income multiple of median income is greater than 2; otherwise, it is 
equal to 2.7, 

• The capital gains are calculated as the 15-year exponential moving average of the financial-asset 
capital gains net of applicable taxes and fees – see Appendix B, 

• 𝜆𝜆5 is an inverted S-curve based on the log income multiple of median income. It is equal to 0.3 
when the log income multiple of median income is low and zero when the log income multiple of 
median income is high. The midpoint of the S-curve is when the log income multiple of median 
income is equal to 2, 

• 𝜆𝜆6 is found to be equal to 0.86, and 

• The distance from the adopted inflation expectations to Goldilocks is the same as that in Paper 3, 
“Overhauling the Science of Valuations.” 
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C.4. Converting the bottom-up savings rate model into a top-down one 

In Section 3.4, we describe the results of converting the bottom-up savings rate model into a top-down one 
for the entire population. Here, we describe the conversion process. 

The first step is to convert the inequality element120 of the bottom-up model for each income group into 
one for the entire population based on a single inequality measure. We start by calculating the average of 
the first term of the formula for the bottom-up model given in Appendix C.3, weighted by the income of 
each income group, assuming no split between base and incremental income. We choose to use the 
income share of the top 1% minus 1%121 as the single inequality measure and split it between its base122 and 
incremental components, consistent with the bottom-up model. We finish this step by using a 
multivariate linear regression, allowing a constant, to explain the bottom-up inequality element by the 
base and the incremental income share of the top 1% minus 1%. 

The second step is to scale income acceleration/deceleration, wealth effects, and inflation effects at the 
entire population level. We start by taking away from the entire population’s savings rate the top-down 
inequality element found in the first step. We then explain the residual using a multivariate linear 
regression of variables at the entire population level, consistent with their definitions in the bottom-up 
model, allowing a constant. The explanatory variables consist of: (i) the entire population’s incremental 
income123 divided by income, (ii) the entire population’s capital gains124 divided by income, minus its long-
term average, and (iii) the distance from the adopted inflation expectations to Goldilocks125 multiplied by 
the entire population’s bond and cash wealth in the previous period. The constant of the regression 
represents the savings rate at steady state in a fully equal society, assuming low inflation and zero real 
price return. 

The last step is to add up the top-down inequality element, income acceleration/deceleration, wealth 
effects, and inflation effects. 

The formula for the top-down model is given in the main text. 

 

 
120 Position in society and its gradient. 
121 This is the population share of the top 1%. 
122 Calculated as the 30-year exponential moving average of the top 1% income share minus 1%. 
123 Calculated as the entire population’s income minus its 10-year double exponential moving average. 
124 Calculated as the 15-year exponential moving average of the entire population’s financial-asset capital gains net of applicable 
taxes and fees – see Appendix B. 
125 Derived in Paper 3, “Overhauling the Science of Valuations.” 
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	As Exhibit 7 shows, the evolution of the actual financial asset wealth ratios (the blue line) broadly aligns with that of our income inequality proxy (the green line). While the link is very clear, it is not perfect, which shows that income inequality is not the only driver of financial asset wealth ratios. This is not a surprise: Falling interest rates, for example, have long been understood to increase wealth ratios. We will address these points further in Paper 5.
	Exhibit 8: Proportion of household gross financial asset wealth held in pensions, overall (and its piecewise-linear model) and by income group
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	Source: PSZ, Oliver Wyman
	We show below that: (a) very little of the pension demand is incremental — in the main, pensions have not raised total demand for financial assets; yet (b) the split between directly held financial assets and pension financial assets is still important because the two sides have exhibited different bond/equity allocation behaviors.
	The propensity to hold equities has not been constant. For directly held financial assets, as Exhibit 9 shows, there are two notable effects. First, higher income tranches are less risk averse and correspondingly allocate more to equities. We model this effect by using Exhibit 10. Everything else being equal, this drives a somewhat higher direct population-wide equity allocation when income inequality is higher, as Exhibit 11 shows.
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	Given the above, it is no surprise that equities exhibit a more skewed relationship with income inequality than the other financial assets do. Exhibit 13 highlights the point while Exhibit 14 focusses on an extreme example.
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	Turning to the supply of financial assets, it has more than kept up on the bond/cash side, as Exhibit 15 shows. However, the situation is different on the equity side — see Exhibit 16. Net share issuance has not matched national income growth, particularly in the years since the Securities and Exchange Commission began allowing corporate share buybacks in 1982. As we have already mentioned in the Paper 1, “Overview of the Work,” classical economics provides a straightforward answer with respect to a good whose ex-ante demand rises at a higher rate than its supply: the real price of the good must rise. Exhibit 15 also highlights that the household equity share count growth is generally lower than that of the S&P 500 index.
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	Source: S&P, Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	In summary, because equities fulfill needs that are high in the Maslow pyramid, equity demand is very much driven by the top end of the income scale, which makes it naturally higher in periods of high-income inequality. For its part, equity supply has not kept up with national income growth, particularly after 1982, which has driven a long-term supply squeeze.
	In the first section of our third white paper, “Overhauling the Science of Valuations,” we detail how we devise the perceived Buffett earnings and show that the P/E ratio based on perceived Buffett earnings is a more powerful valuation metric than either the traditional P/E or the Shiller CAPE. Expressed differently, the perceived Buffett earnings are a good measure of the “weight” of equities. 
	Exhibit 18: Perceived Buffett earnings of the S&P 500 vs. DWI for equities
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	2020 $, 1913–2021
	Source: S&P, Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: S&P, Enhanced PSZ — see Appendix A, Oliver Wyman
	For its part, Exhibit 19 explores the relationships between our two measures of weight and the simple measure of income inequality that we use throughout this paper, the income share of the top 1%. We draw two main observations from this exhibit. First, DWI/secular national income and secular Buffett corporate margins have a correlation of 0.55 but exhibit different dynamics. This is particularly notable over the last few decades of the 20th century.
	Exhibit 19: Secular Buffett corporate margin of the S&P 500, DWI for equity divided by secular income, and income share of the top 1%
	1913–2021
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	We note that DWI is much easier to calculate than perceived Buffett earnings. To recap, the calculation of perceived Buffett earnings is challenging, because it requires performing many adjustments, calculating dispersion, and moving from an actual to a perceived perspective — please see Section 3 of our second white paper, “Lessons from Warren Buffett Owner Earnings,” and Section 1 of our third one, “Overhauling the Science of Valuations.” In contrast, calculating DWI requires combining only a few numbers. The question: Is there a price to pay for the simplicity of DWI in the form of decreased performance?
	We introduce a new valuation metric based on DWI. The metric is simply equity market capitalization divided by DWI. Said differently, the metric is a P/E ratio in which we replace earnings with DWI.
	Exhibit 20: Comparison of Shiller CAPE, perceived Buffett P/E, and equity wealth/DWI
	January 1913–December 2021
	/
	Source: Prof. Shiller, Enhanced PSZ — see Appendix A, Oliver Wyman
	The superiority of the new metric can be demonstrated both qualitatively and quantitatively. Qualitatively, as Exhibit 20 shows, the DWI-based ratio is better than its best traditional counterpart (the P/E based on perceived Buffett earnings — see below) on multiple occasions:
	Exhibit 22: Relationship between subsequent 10-year annualized real total return of S&P 500 and equity wealth/DWI
	Exhibit 21: R2 between subsequent 10-year annualized real returns of S&P 500 and various valuation metrics
	January 1913–December 2011
	Equity wealth/DWI
	Perceived Buffett P/E
	Shiller CAPE
	Calculated with
	44%
	27%
	16%
	Price returns
	53%
	47%
	36%
	Total returns
	Source: Prof. Shiller, Cowles Commission, S&P, Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Prof. Shiller, Cowles Commission, S&P, Enhanced PSZ — see Appendix A, Oliver Wyman
	Having said that, we have major reservations with the concept of long-term mean reversion, whatever valuation metric is used as an input. In fact, in Paper 5, we first demonstrate that mean-reversion is a dangerous force and an inferior way to think about the likely range of future 10-year outcomes, and then present a superior new framework to manage long-term future uncertainty in which mean-reversion is replaced by more powerful concepts.
	In this paper, we think of equities as we would think of any high-end consumer good. To be successful, a consumer good needs to pass two tests. Of course, there needs to be potential demand for the good in question. But this is not enough — this potential also needs to be realized. In turn, this requires that the consumer good is “better” than its competitors. As we pursue this analogy, DWI is a measure of the potential for success of the “equities” consumer good. To explain actual performance, we need to add to DWI an “attractiveness/quality/delivery of the promise” component that is measured relative to the competitors of our consumer good.
	Exhibit 24: Model of equity wealth to DWI
	Exhibit 23: Model of perceived Buffett P/E
	1913–2021
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Prof. Shiller, Cowles Commission, S&P, Enhanced PSZ — see Appendix A, Oliver Wyman
	In the third white paper, “Overhauling the Science of Valuations,” we provided a detailed finance-led explanation for the current 40-year secular bull market in equities. But there is an alternative explanation, based on the 19th century laws of supply and demand and the role of attractiveness relative to competitors as a driver of demand for consumer goods. This bull market is the direct consequence of strong demand growth fueled by increased income inequality, increased acceptability of equities by the bottom 99% and increased pension allocation to equities, combined with increased attractiveness of equities, at the same time at which equity supply does not keep up.
	Exhibit 25: Comparison of the components of S&P 500 real total return
	Average annual total return
	Average dividend yield
	Average annual price return
	5.6%
	4.9%
	0.7%
	1913–1982
	9.2%
	2.4%
	6.9%
	1982–2021
	3.7%
	-2.6%
	6.2%
	Difference between 1982–2021 and 1913–1982 
	0.0%
	+1.4%
	-1.4%
	Adjustment for change in buyback policy
	3.7%
	-1.2%
	4.8%
	“Excess” adjusted for change in buyback policy
	Source: Cowles Commission, S&P, Oliver Wyman
	Exhibit 26 decomposes this excess 4.8% annual return. We first zoom on the fact that DWI/secular national income was falling by an average of 1.0% per year between 1913 and 1982, whereas it has been rising by 2.2% per year on average since then, a 3.2 percentage-point gap. We attribute the remaining 1.7 percentage points to the other factors of the model described in Section 1.5 above.
	Exhibit 26: Decomposition of S&P 500 real price return during the current secular bull market
	1982–2021
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	We further express the dynamics described above by focusing on the real terms evolution of a $10,000 investment made in 1982 and on the corresponding S&P 500 price index in 2021. We run three income-inequality scenarios in each of the two buyback regimes of Exhibit 25. Exhibit 27 describes the results. Please note that the yearly price index is obtained as the end-December-to-end-December average, rather than the price at the end of December. The result is that the 2021 S&P 500 price shown here is 4,261 rather than its end-December level at 4,766.
	Exhibit 27: Outcome of a $10,000 investment in 1982 and the corresponding S&P 500 price index given different buyback regimes and income inequality trends
	Buybacks as was before 1982
	Buybacks as is
	Negative inequality trend continued since 1982
	Negative inequality trend stopped in 1982
	Negative inequality trend continued since 1982
	Negative inequality trend stopped in 1982
	Inequality as is
	Inequality as is
	Assumption
	$133k
	$193k
	$315k
	$133k
	$193k
	$315k
	Dividend fully reinvested
	$33k
	$49k
	$81k
	$56k
	$81k
	$134k
	Dividend not reinvested
	1,047
	1,540
	2,559
	1,764
	2,581
	4,261
	S&P 500 price (2021 $)
	Source: Cowles Commission, S&P, Oliver Wyman
	The exhibits speak for themselves: while income inequality is not the be-all and end- all of stock market performance, it is a critical factor that was previously hidden from view.
	The above opens a new way of thinking about equities as high-end consumer goods whose demand is driven by “demand weighted income” and “attractiveness.” Its strength is that it delivers results that would not have been achievable with a traditional lens: Finding a new valuation metric that outperforms the traditional ones and unveiling how income inequality is intertwined with equity market performance are significant achievements. However, its weakness is that it says nothing about the process through which this demand is generated, and this is where we now turn.
	Section 2. Wealth accumulation 101
	2.1. An accounting identity perspective on the accumulation of wealth
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	2.3. The dynamics of wealth accumulation
	2.4. From income inequality to wealth inequality… and back
	2.5. Implications

	2.1. An accounting identity perspective on the accumulation of wealth
	Foreword: In contrast to the rest of this paper, many of the results of this section can be found in the academic literature. Readers already familiar with the history and mathematics of wealth accumulation can skip this section.
	Wealth is the result of a long accumulation process. This is easily shown by looking at the percentage of wealth that is inherited. Exhibit 28 shows the results reproduced from Alvaredo, Garbinti, and Piketty (2017).
	Exhibit 28: Share of inherited household wealth
	1900–2010
	/
	Source: Alvaredo, Garbinti, and Piketty (2017), © LSE
	Ignoring investor fees and taxes for the time being, the dynamics of year-to-year wealth accumulation are governed by a simple accounting identity, by which we mean a statement that, by definition, has to be true. Wealth at the end of this year is equal to wealth at the end of last year plus two terms: this year’s savings flow (𝑆1) into assets plus this year’s price return (𝑟1) times last year’s wealth: 𝑊1=𝑊0×1+𝑟1+𝑆1.
	In steady state, when r is smaller than g, the geometric series equation simplifies further to:
	We draw four observations from the two equations:
	Exhibits 29 and 30 show how the generational values of s, g, and r (as measured by their 21-year centered moving averages) have evolved over time, when r is calculated on a post-investor-tax and post-fee basis.
	Exhibit 30: g, r, and (g – r), smoothed by 21-year centered moving average
	Exhibit 29: Household savings rate into financial assets and its 21-year centered moving average 
	1914–2021
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Their dynamics are quite different:
	Exhibit 32: r and s, smoothed by 21-year centered moving averages
	Exhibit 31: r (smoothed by 21-year centered moving average) vs. income share of the top 1%
	1913–2021
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	We show later in this paper and in Paper 5 that these relationships are not accidental. Secular portfolio price returns and income inequality go together for three reasons: first, an investor’s natural equity allocation is higher in periods of high inequality, driving portfolio returns upward. Second, unruly inflation, which has long been known to reduce income inequality, is a headwind for price returns on both the equity and bond sides of the portfolio. And third, rising income inequality tends to go hand-in-hand with rising corporate profit margins, a positive return driver on the equity side of the portfolio.
	In what follows, we use the wealth ratio accumulation formula shown in Section 2.1 to assess the dynamics of wealth ratios under a wide range of scenarios.
	Exhibit 35: Wealth ratio given high/low s and r (g = 2%)
	Exhibit 34: Wealth ratio given high/low s and r (g = 3%)
	We draw three observations from these exhibits. First, as expected, the wealth ratios are higher in the 2% growth world than in the other two. Second, it takes at least a couple of generations for the wealth ratios to adjust — wealth accumulation/erosion is a slow process. And third, the 2% world is the one that exhibits the most variability in wealth ratios, particularly upward. In other words, it is the one where the future is most indeterminate — an unfortunate occurrence given it is the most likely world we will face in the future.
	Exhibit 38: Steady-state wealth ratio for different r, s (g = 0.5%)
	Exhibit 37: Steady-state wealth ratio for different r, s (g = 2%)
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	The tables emphasize both the difficulty of achieving high wealth ratios in a high-growth world and the indeterminacy of future wealth ratios in low-growth worlds.
	Exhibit 39: Wealth ratio in response to step change in price return or savings rate in Year 11
	Years 1–111
	/
	Many have observed that wealth inequality is higher than income inequality. There are two reasons why this is the case.
	Exhibit 41: Cumulative long-term average savings share vs. cumulative long-term average income share
	Exhibit 40: Long-term average savings rate into gross financial assets vs. long-term average income multiple of population median income — per capita basis
	1914–2019
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	The second reason is that investors on the right side of the income inequality curve have chosen to accept a greater quantity of risk (see Exhibit 10), which usually generates higher returns over the long run. Exhibits 42 and 43 highlight the point. Exhibit 43 also shows that the gap has been narrowing in recent decades because: i) the bottom 90% have been allocating more of their wealth to pensions and pension managers have been allocating more to equities in recent decades than the bottom 90% generally do for their directly held assets; and ii) they also have increased their equity exposure in the directly held part of their portfolio. 
	Exhibit 43: Bottom 90% and top 1% gross financial asset price returns, smoothed by 21-year centered moving average
	Exhibit 42: Price return difference between equities and bonds and cash, smoothed by 21-year centered moving average
	1924–2011
	Source: Enhanced PSZ – see Appendix A, Oliver Wyman
	Source: Enhanced PSZ – see Appendix A, Oliver Wyman
	On a year-by-year basis, the effects are not large, but their cumulative impact over time is. It is this cumulative impact of higher savings and higher returns at the top of the income scale that is the core reason why wealth inequality is a consequence of income inequality. However, while the causation chain first runs from income to wealth, there is also a feedback loop running from wealth inequality back to income inequality. 
	Exhibit 45: Capital income share vs. top 1%’s gross financial asset wealth share
	Exhibit 44: Top 1%’s shares of income and gross financial asset wealth
	1913–2021
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	The result of this two-way causation is that wealth inequality does not clearly lag income inequality — the two largely go together. Exhibit 46 highlights the point. 
	Exhibit 46: income share versus gross financial asset wealth share of top 1%
	1913–2021
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	The dynamics of wealth accumulation can be thought of at two different levels. The basic level is about history and mathematics. We have shown how the wealth ratios and their drivers have evolved and have laid out both the steady-state and dynamic components of wealth accumulation. It is a useful scene-setting process, but its limit lies in the fact that wealth ratios are highly sensitive to their input drivers. This is particularly true in the 2% growth world (see Exhibit 35 above) that we are likely to face in the future — its indeterminacy is not a comfortable situation.
	Section 3. Discovering granular savings rates and the forces that drive them
	3.1. Introduction
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	3.3. The income-group-by-income-group savings rate model
	3.4. The population-wide savings rate model
	3.5. Implications

	3.1. Introduction
	While Section 2 shows that economic growth is an important driver of wealth ratios, its drivers have been thoroughly covered in the academic literature, so this series focuses on the other two drivers. As mentioned earlier, we address the savings flow component in the remainder of this section, and the return component in the fifth white paper.
	Exhibit 48: Savings into gross financial assets by income group calculated using PSZ data
	Exhibit 47: Savings into gross financial assets according to NIPA and flow of funds
	% of national income, 1929/1947–2021
	Source: PSZ, Oliver Wyman
	Source: FRB, BEA, Oliver Wyman
	So, we develop a new, consistent dataset for both overall and disaggregated flows into financial assets. Appendix A describes the approach we follow; here, we focus on the results. Exhibit 49 highlights the results of the first step while Exhibit 50 focusses on the second. Please note that the figures in Exhibits 47 and 48, while labeled “savings” because this is the way they are generally described, are actually net purchases, by which we mean the new “paper” (whether equities, bonds, or cash) actually purchased. These net purchases have an equal and opposite issuance side from the corporate and the government sectors.
	Exhibit 50: Savings into gross financial assets by income group according to Oliver Wyman calculations, smoothed by 5-year centered moving average% of national income by group, 1916–2019
	Exhibit 49: Savings into gross financial assets according to NIPA, flow of funds, and Oliver Wyman calculations, smoothed by 5-year centered moving average
	% of national income, 1916/1931/1949–2019
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Exhibits 49 and 50 show that US households have exhibited considerable variations in their savings behavior. The question is why.
	First, as we already highlighted, “position in society” is a key driver of savings into financial assets (see Exhibit 40 in Section 2). It is therefore no surprise that when a group’s position in society changes, its savings behavior does as well. The effect is particularly marked at the top of the income scale because top incomes are more volatile than typical incomes, if only because they are disproportionately affected by changes in tax policy. We find that savings rates at the top collapse when their position in society falls because their stock of financial assets would become too large relative to their diminished position if they continued to save at their previous rate. Exhibits 4 above and 51 below underscore the point.
	Exhibit 52: Savings rate and “income acceleration,” entire population
	Exhibit 51: Savings rate ranked by tercile of change in position in society, top 1%
	1913–2019
	Source: Enhanced PSZ – see Appendix A, Oliver Wyman
	Source: Enhanced PSZ – see Appendix A, Oliver Wyman
	Third, we confirm the existence of wealth effects for most of the population — that is, the fact that people save less when their financial assets portfolio does well. Exhibit 53 highlights the point.
	Exhibit 54: Savings rate ranked by tercile of adopted inflation expectations, entire population
	Exhibit 53: Savings rate ranked by tercile of capital gains, bottom 90%
	1913–2019
	Source: Enhanced PSZ – see Appendix A, Oliver Wyman
	Source: Enhanced PSZ – see Appendix A, Oliver Wyman
	The above pinpoints potential drivers of savings rates but does not address the question of the way they interact. In contrast, the savings rate model provides a comprehensive explanation of how different drivers of savings rates combine to drive the behavior of a particular group at a particular point in time.
	Exhibit 55: Bottom-up model of the savings rate into gross financial assets by income group
	1913-2019
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Exhibit 56: Bottom-up model of the savings rate into gross financial assets by income group
	% of national income by group, 1913–2021, dotted lines: actual, solid lines: modeled
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	The savings rate model described above is a bottom-up model in the sense that it explains the savings rates of different groups facing different conditions. The groups can be added together to develop a population average point of view, but this is not the primary purpose.
	Exhibit 58: Error of the top-down model of savings rate into gross financial asset
	Exhibit 57: Top-down model of household savings rate into gross financial assets
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	We draw three observations from these exhibits:
	Taken together, these findings offer academics and market practitioners alike a new way of understanding a key driver of wealth.
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	4.1. Introduction
	Foreword: In contrast to the previous sections of this paper, we include real estate assets in this section to be consistent with Prof. Piketty’s perimeter. Further, in Section 2, we introduced r as being the price return of investors’ portfolio. This r is different from the one we discuss below, which is the total return.
	In his book “Capital in the Twenty-First Century,” Prof. Piketty calculates the total return on capital, r, and shows that it is generally higher than economic growth, g. The implications of r minus g being generally positive are momentous because they are the driver of what he calls the “fundamental force for divergence.” Prof. Piketty posits that this force would threaten the fabric of society unless governments correct the situation by imposing high marginal rates of income, wealth, and estate taxes.
	We start by calculating the yield component of the total return. To assess the yield before taxes and fees, we blend the respective dividend, bond and cash, business asset, and real estate asset yields from our enhanced PSZ database. In contrast to Prof. Piketty’s approach, we focus on the household sector rather than the entire economy. We find that the long-term average for the United States (before taxes and fees) is 5.2% — slightly greater than the 4%–5% generally found by Prof. Piketty.
	Exhibit 59: Yield of household assets before and after taxes and fees
	1914–2021
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Turning to the price return component of the total return, we calculate it in Section 4.3 below but use the results now to determine the total return. Section 4.3 shows that the pre-tax-and-fee real price return is about 25 basis points on average but suffers a drag from taxes and fees of close to 150 basis points, so that the post-tax-and-fee real price return is solidly negative.
	Exhibit 61: Post-tax-and-fees household asset total return vs. national income growth, smoothed by 20-year moving average
	Exhibit 60: Household asset total returns, pre/post-tax-and-fees, smoothed by 20-year moving average
	1933–2021
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	We continue to note the key role of taxes and fees. They more than halve the average total return from about 5.5% to about 2.4%. Out of the 3.1 percentage points worth of taxes and fees, 1.6 percentage points belong to the yield component while 1.5 percentage points belong to the price return component. As is the case with the taxes and fees on the yield, the taxes and fees on the total return were high between World War II and the early 1980s.
	Over the past 109 years, we find that the real post-fees and post-taxes households’ asset price return has been minus 1.2%. The fact that the number is negative is counterintuitive at first and is worth expanding on — see Exhibits 62 and 63, which decompose the portfolio real price return and show why it has been lower than generally perceived.
	Exhibit 63: Household asset allocation, smoothed by 20-year moving average
	Exhibit 62: Pre-tax-and-fee household real asset price returns, smoothed by 20-year moving average
	1933–2021
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	Exhibit 64 compares g with both the pre- and post-tax-and-fee real asset price return. It is clear that the correctly calculated (r – g), far from being positive, is in fact solidly negative over the entire period, with an average of minus 4.5%.
	Exhibit 64: Household real financial asset price returns versus real national income growth, smoothed by 20-year moving average
	1933–2021
	/
	Source: Enhanced PSZ — see Appendix A, Oliver Wyman
	We conclude from this that we should not fear Prof. Piketty’s fundamental force for divergence in the United States.
	We showed in Section 2 how wealth accumulation mechanically works from an accounting identity point of view and decomposed the drivers of the savings rate in Section 3. In light of the results of Section 3, we can now enhance the Section 2.1 formula for WRn further by splitting the savings rate into its components and making sure that: (i) the definition of r is consistent with the one of g, so that 1/(g – r) diverges at the correct point from an r point of view; and (ii) in turn, the definition of s is consistent with that of r.
	Three themes emerge from this part of the work:
	Section 5. Summary and conclusion
	Lesson 1: Thinking of equities as a high-end consumer good is transformational
	Lesson 2: Wealth accumulation relative to the size of the economy works best when high-and-rising income inequality is combined with low growth
	Lesson 3: Savings flows into financial assets are driven by income inequality and its fluctuations, income acceleration, wealth effects, and inflation
	Lesson 4: We reach sharply different conclusions from Prof. Piketty for the United States

	Summary: Four Lessons
	The evolution of equity prices over the last century can be well explained with a simple three-part framework inspired by the supply and demand forces affecting consumer goods. For a consumer good to be successful, there first needs to be strong potential demand for the good, but that is not enough. The good also needs to be “attractive” for the potential demand to convert into an actual one. In other words, it needs to have the appropriate perceived quality and deliver against its brand promise. And finally, the less supply and competition there is, the better. This means: i) restricting one’s own supply as is often the case with luxury goods, and ii) having few competing products, and those as unattractive as possible.
	In addition to our consumer supply/demand and equity affordability analysis above, Paper 4 further examines the drivers of financial wealth over the course of more than a century. To do this correctly, it normalizes it to the size of the economy by focusing on the ratio of wealth to secular national income. This ratio reached a low of 1.9 in 1975, and a high of 4.6 in 2021.
	Until now, the aggregate flows of household savings into financial assets have not been known with precision. For instance, there is a well-known discrepancy (known as the “sector discrepancy”) between Federal Reserve Board data and those from the Bureau of Economic Analysis, the causes of which have never been fully understood.
	In “Capital in the Twenty-First Century,” Prof. Piketty establishes the famous formula that the return on capital, or r, is larger than economic growth, or g, so that (r – g) is positive. He shows that the relationship holds over most countries and most periods in history, apart from parts of the 20th century.
	Conclusion: Putting inequality in perspective
	Section 6. What comes next
	Our fifth and final white paper introduces the Holistic Market Model (HMM), a transformational new take on the forces driving financial markets …
	… and uses the HMM to build a new framework for managing future uncertainty

	Over the past 50 years, finance has become a separate strand of economics by emphasizing the question of extra return as a compensation for extra risk. Our second and third papers operate within this sphere. The papers normalize earnings over the past century and a half, reengineer the Capital Asset Pricing Model to make it into a very powerful explainer of equity valuations, and extend the CAPM to include Treasuries (which we show are not risk-free).
	The rest of Paper 5 might interest market participants the most. Our work culminates in a new HMM-based framework for both short-term traders and long-term investors. The new framework helps traders optimize their short-term risk/return profile (including a new multipronged real-time equity bubble indicator) and allows investors to better manage their portfolio in the face of future long-term uncertainty. It does so by making mean-reversion more actionable for short-term traders and replacing it with something completely different for long-term investors.
	Jacques Cesar, the author of this white paper series, is the former Managing Partner of Oliver Wyman who conceived and led this five-year research. jacques.cesar@oliverwyman.com or jacques.cesar@imperviouscapital.com
	Dr. Dingli Zuo is the senior quantitative expert who led the very substantial literature review and modeling parts of the work.dingli.zuo@oliverwyman.com or dingli.zuo@imperviouscapital.com
	Appendix A. Enhancing the Piketty, Saez, and Zucman US Distributional National Accounts
	A.1. Aggregate data
	A.2. Distributional data

	Profs. Piketty, Saez, and Zucman have done considerable work over the years to build and refine the premier distributional database of US household wealth and income going back to 1913. This appendix describes how we enhance the wealth and income parts of the PSZ database and expand it to cover prices and flows in a consistent fashion that meets the accounting identity discussed in Section 2.1. In other words, we “close the triangle” of prices, flows, and wealth.
	We address equities differently from bonds and cash, while not changing any data related to business assets. Further, data quality is higher after 1946, when the flow of funds data from the Federal Reserve Board became available. Also, NIPA data do not go back further than 1929. As a result, the 1913–1928 period is most likely prone to data error.
	Exhibit 65: Comparison of real equity price indices: implied from flow of funds, found in PSZ, Wilshire 5000, and S&P 500
	Index 1971=100, 1971–2021
	/
	Source: FRB, PSZ, Wilshire, S&P, Oliver Wyman
	We close the triangle with respect to equities by solving for price and flow and then calculating wealth. This process is generally prone to divergence, but this is not the case here for reasons we explain below.
	Exhibit 66: Real equity price index in the enhanced PSZ database
	Index 1913=100, 1913–2021
	/
	Source: Cowles Commission, S&P, Wilshire, Oliver Wyman
	The question of the flow of equities is more complex than the one of price for multiple reasons: (i) broad-market equity index divisors reliably exist only since the late 1990s; (ii) the S&P 500 divisor goes back to 1964, but suffers from index churn — in other words, the divisor grows more than the S&P 500 net issuance; (iii) the conversion of broad-market equity index divisor growth into flow requires previous year’s equity wealth; (iv) between 1913 and 1964, there is no single series of stock issuance; (v) the integration of price return and flow implicit in (i)–(iv) is prone to divergence.
	Exhibit 68: Comparison of household equity share counts implied by the original PSZ database115 and in the OW-enhanced PSZ databases
	Exhibit 67: Comparison of domestic coporate equity share count implied from flow of funds data, household equity share count implied from PSZ, S&P 1500 divisor, S&P 500 divisor, and household equity share count in the enhanced PSZ database
	Index 1965=1, 1965–2021
	Source: PSZ, Oliver Wyman
	Source: Cowles Commission, S&P, Wilshire, Oliver Wyman
	As mentioned earlier, we calculate the household equity wealth by integrating price return and flow. Exhibit 69 shows the results. While the start and the end of the calculated wealth are very close to PSZ, its path is somewhat different.
	Exhibit 69: Comparison of household equity wealth in the original and the OW-enhanced PSZ databases
	2020 $BN, 1913–2021
	/
	Source: Cowles Commission, S&P, Wilshire, Oliver Wyman
	Bonds and cash
	Exhibit 71: Comparison of nominal and real bond and cash price indices in OW-enhanced PSZ
	Exhibit 70: Comparison of nominal bond and cash price indices in PSZ and OW-enhanced PSZ
	Index 1946=1, 1946–2021
	Source: PSZ, Oliver Wyman
	Source: PSZ, Oliver Wyman
	Given that the PSZ price is flawed, the question arises as to the impact of the flaw on the wealth data. For Treasuries and cash, we conclude that the wealth data in PSZ are correct and that the flaw in the price is counterbalanced by a flaw in the flow, leaving their product intact.
	Exhibit 72: Comparison of bond and cash net purchase rates implied by the original PSZ and in the OW-enhanced PSZ
	% of national income, 1946–2021
	/
	Source: PSZ, Oliver Wyman
	1913–1945 approach
	Exhibit 73: Comparison of bond and cash net purchase rates implied by the original PSZ and calculated based on NIPA data
	% of national income, 1913–1945
	/
	Source: PSZ, NIPA, Oliver Wyman
	We take the view that, while the high-frequency shape of the NIPA-based flow is questionable, its secular level is more likely to be more correct than the one from PSZ. Our approach combines both worlds by using the PSZ shape and the NIPA secular level.
	Exhibit 75: Comparison of bond and cash net purchase rates in original and OW-enhanced PSZ, before and after re-anchoring
	Exhibit 74: Comparison of bond and cash wealth in the original and the OW-enhanced PSZ databases2020 $BN, 1913–1945
	Source: PSZ, Oliver Wyman
	Source: PSZ, Oliver Wyman
	We rely extensively on the PSZ wealth share data and post-tax income share data. With respect to the income share, we note that Geloso, Magness, Moore, and Schlosser (2022) makes the point that PSZ income share data could be improved, which we have done, as shown in Exhibit 76. With respect to the wealth share, we import the improvements to the income share into the wealth share. Exhibit 77 shows the results.
	Exhibit 77: Gross financial asset wealth share by income group according to PSZ, before and after improvements based on Geloso et al. (2022)
	Exhibit 76: Post-tax income share according to PSZ, before and after improvements based on Geloso et al. (2022)
	% of national income, dotted: PSZ, solid: improved PSZ, 1913–1953
	Source: PSZ, Geloso et al. (2022), Oliver Wyman
	Source: PSZ, Geloso et al. (2022), Oliver Wyman
	The distributional data are an essential input to our work because they allow us to extract the net purchase rates differentiated by income group and asset class. However, as we showed in Exhibit 48, the PSZ data give very volatile results, which are not credible.
	Exhibit 78: Comparison of gross financial asset net purchase rates before and after OW enhancements
	% of national income by group, 1913–2021
	/
	Source: PSZ, Oliver Wyman
	Appendix B. Calculating the impact of taxes and fees
	Investors’ returns are neither pre-tax nor pre-fee. Owning an asset and receiving the benefit of its yield entails paying various taxes, not only on income and capital gains but also on the very fact of owning the asset in the case of business assets and real estate assets. Further, myriad costs are associated with asset ownership, whether professional fees, management fees, maintenance fees, insurance premiums, and so on. In this section, we analyze separately the taxes and fees associated with equities, bonds, business assets, and real estate. Real estate is included in this analysis because it is part of the asset perimeter of Section 4.
	Exhibit 79: Impact of taxes and fees on household asset price return and yield in the national-income and household-wealth spaces
	Average, 1916–2021
	of household wealth in the previous period
	of national income
	Impact of taxes on price return
	0.11%
	0.47%
	Realized capital gains tax paid
	0.38%
	1.58%
	Business property tax paid
	0.40%
	1.62%
	Residential property tax paid
	0.09%
	0.34%
	Estate and gift taxes paid
	Impact of fees on price return
	0.14%
	0.61%
	Financial service charges excl. credit card charges
	0.19%
	0.79%
	Life insurance expenditure
	0.01%
	0.04%
	Net household insurance expenditure
	Expenditure on legal, tax prep., and other personal business services
	0.16%
	0.68%
	Impact of taxes on yield
	0.08%
	0.33%
	Dividend tax paid
	0.13%
	0.51%
	Interest income tax paid
	0.38%
	1.40%
	Business income tax paid
	0.03%
	0.11%
	Rental income tax paid
	Impact of fees on yield
	Expenditure on financial services furnished without payment
	0.28%
	1.18%
	0.50%
	2.04%
	Expenditure on household utilities
	Expenditure on domestic and other household services
	0.19%
	0.75%
	Source: IRS, BEA, PSZ, Oliver Wyman
	Appendix C. Details of the models
	C.1. Zoom on the dynamics of the demand-weighted income (DWI)
	C.2. Formula for the simple attractiveness index
	C.3. Formula for the bottom-up savings rate model
	C.4. Converting the bottom-up savings rate model into a top-down one

	In Section 1.5, we create an alternative to the perceived Buffett earnings as a measure of the “weight” of equities called the DWI.
	After creating the DWI, we build a simple attractiveness index for equities in Section 1.7 based on the real risk-free rate (RTRR) and the risk factors developed in Paper 3, “Overhauling the Science of Valuations.”
	In Section 3.3, we apply advanced nonlinear optimization techniques to scale an income-group-by-income-group savings rate model. The model is based on: (i) position in society and its gradient, (ii) income acceleration/deceleration, (iii) wealth effects, and (iv) inflation effects.
	 The base log income multiple of median income is calculated as the 30-year exponential moving average of the log income multiple of median income. The incremental component is the difference between the gross and the base,
	 The base income is calculated as the 10-year double exponential moving average of the income. The incremental component is the difference between the gross and the base.
	 The capital gains are calculated as the 15-year exponential moving average of the financial-asset capital gains net of applicable taxes and fees – see Appendix B,
	 𝜆6 is found to be equal to 0.86, and
	 The distance from the adopted inflation expectations to Goldilocks is the same as that in Paper 3, “Overhauling the Science of Valuations.”
	In Section 3.4, we describe the results of converting the bottom-up savings rate model into a top-down one for the entire population. Here, we describe the conversion process.



