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ABSTRACT: This paper investigates inherent limits within traditional valuation metrics —specifically the Price-to-Book 
(P/B) and Price-to-Earnings (P/E) ratios— when applied to modern intangible industries. Under the current Generally 
Accepted Accounting Principles (GAAP), Research and Development (R&D) expenditures are expensed immediately rather 
than capitalized. This treatment penalizes book values and causes excessive earnings multiples, leading to a potential mispricing 
of innovative firms. Through the reconstruction of Microsoft and Amazon (2012-2022) financial statements, this paper manually 
capitalizes R&D to restore balance sheet and income statement integrity. The empirical results suggest that traditional GAAP 
frameworks may contribute to a downward bias in the recognized asset base of innovative firms, potentially leading to inflated 
valuation multiples relative to tangible-heavy peers. Furthermore, the paper compares these results of the modern intangible 
companies to a control study of Ford Motor Co., an 'Old Economy' firm which is characterized by a high tangible capital intensity. 
The paper concludes that there are many structural limitations of traditional GAAP accounting in assessing the economic value 
of modern enterprises.  
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�   Introduction
Some of the most common tools used to value companies 

are price-to-earnings and price-to-book ratios. However, due 
to the rapid growth of the digital economy, these valuation 
metrics have become less effective, as these measures do not 
fully capture the value of the assets that now drive growth in 
modern businesses. Over the last thirty years, companies have 
shifted away from investing mainly in physical assets like fac-
tories, buildings, and machinery, and instead now invest more 
in intangible assets such as software, algorithms, data, brand 
value, and organizational knowledge. Although this shift has 
been widely discussed by economists and accountants, finan-
cial reporting rules have not changed very much. As a result, 
traditional valuation methods based on accounting figures are 
becoming less able to reflect how modern firms really create 
value.

According to the traditional value investing principles, as 
based on the work of Graham and Dodd (1934), it is gener-
ally accepted that book value is a good estimate of the cost of 
replacing a firm’s productive assets and that earnings provide 
a reliable measure of long-term profitability.6 These positions 
form the basis for the widespread use of P/B and P/E ratios in 
both academic research and professional investing. However, 
when more and more companies’ investment is treated as an 
expense rather than recorded as an asset, these measures can 
become misleading. This is even more valid for firms that in-
vest heavily in innovation, because their assets appear smaller 
– having the R&D expenditure recorded within the costs - and 
their profits lower than they actually are.

Under US Generally Accepted Accounting Principles 
(GAAP) and the International Accounting Standards (IAS), 
research and development (R&D) expenditure is accounted for 
as an operating expense in the financial year when they occur, 
even when the economic benefits a company could derive from 
it last beyond the financial year. This approach is based on the 
uncertainty surrounding whether R&D projects will succeed. 
While this makes financial statements more cautious and re-
liable, it also has important economic effects. When R&D is 
fully deducted from current earnings, innovative firms look less 
profitable than they really are, as revenues are offset by R&D 
costs, and at the same time, their balance sheets do not include 
the valuable knowledge, technology, and ideas that often give 
them a competitive advantage, as assets have not been recog-
nized.

The wider impact of this accounting approach has been de-
scribed by Haskel and Westlake (2017) as 'capitalism without 
capital', meaning that much of what creates value in modern 
companies is not shown on their balance sheets.2 Lev and Gu 
(2016), as well, argue that this has created a growing 'valuation 
gap' between market values and accounting numbers, making 
earnings and book value less useful for understanding company 
performance and making investment decisions.3 This gap may 
help explain why traditional value investing has struggled in 
recent years. For example, Fama and French (2015) build their 
value factor using book values, assuming these represent real 
economic capital.7 However, Distillate Capital (2019) shows 
that this assumption has led to the poor performance of value 
strategies, because companies that invest heavily in intangible 
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assets are often excluded from value portfolios.10 Mauboussin 
and Callahan (2020) also argue that without adjusting for in-
tangible assets, investors cannot correctly calculate return on 
invested capital (ROIC) or tell the difference between a firm 
that is genuinely expensive and one that is simply investing in 
its future.5

Even though there is now broad agreement that intangible 
assets are very important, many studies have not yet applied 
this idea in a practical way. Much of the existing research uses 
overall estimates of intangible capital or focuses on patterns 
in share returns, rather than showing how adjusting R&D 
changes the valuation measures that investors actually use.

The main aim of this study is to measure how capitaliz-
ing R&D affects common valuation ratios and whether these 
adjusted figures better match cash-based measures of perfor-
mance. The paper looks at how spreading R&D costs over 
time changes P/E and P/B ratios between 2012 and 2022, and 
whether these new ratios move closer to price-to-free-cash-
flow (P/FCF) ratios. Free cash flow is used as a benchmark 
because it is less affected by accounting rules and better shows 
how much real economic value a firm produces.

This study tests two formally identified hypotheses, ground-
ed in the intangible capital framework:1

Hypothesis 1 (Measurement Bias): In the presence of sig-
nificant R&D, the immediate expensing required by GAAP 
creates a mismatch between the timing of costs and the real-
ization of economic benefits, leading to an understatement of 
reported assets and earnings for innovative firms (Microsoft 
and Amazon).

Hypothesis 2 (Valuation Distortion): This understatement 
causes price-based multiples (P/E and P/B) to diverge signifi-
cantly from cash-flow-based metrics (P/FCF). Capitalizing 
R&D will align these adjusted ratios closer to P/FCF, demon-
strating they better reflect real cash generation. Applying this 
to a traditional manufacturer (Ford) will yield minimal chang-
es.

By rebuilding company financial statements instead of us-
ing broad estimates, this paper shows clearly how accounting 
choices directly influence the valuation measures used by in-
vestors and researchers.

The rest of the paper is organized as follows. The next 
section reviews the relevant literature and develops the hy-
potheses. The third section explains the data and methods 
used. The fourth section presents the objective results from the 
restated financial statements. The fifth section discusses what 
these findings mean and contextualizes them. The final section 
concludes.

�   Literature Review
The Crisis in Value Investing:
For many decades, value investing was one of the most 

successful investment strategies. It is based on the idea that 
investors can earn higher returns by buying shares that look 
cheap according to accounting measures such as price-to-
book (P/B) or price-to-earnings (P/E). The most influential 
academic version of this idea is the value factor developed by 
Fama and French (2015), which classifies firms as 'value' or 

'growth' based mainly on their book value relative to their 
market price.7

Growth investing is explicitly defined here as a strategy tar-
geting companies with high expected earnings growth, often 
characterized by high intangible investment that GAAP fails 
to capture as an asset. Because these investments are expensed, 
earnings appear artificially low, leading to high P/E ratios. 
This differs fundamentally from traditional value investing, 
which relies on reported book value—a metric increasingly 
distorted by intangible expensing.

However, in recent years, value investing has performed 
much worse than growth investing, especially in industries 
such as technology and healthcare. This has created what many 
researchers describe as a 'value factor crisis'. Some economists 
argue that this is because markets have become more com-
petitive, making it harder to find undervalued stocks. Others 
suggest that the value premium has been reduced because too 
many investors are now following similar strategies. However, 
an alternative explanation is that traditional value measures no 
longer capture what makes modern firms valuable.

Distillate Capital (2019) argues that many high-quality 
companies look expensive only because they invest heavily in 
intangible assets such as research, software, and brand devel-
opment.10 Since these investments are not recorded as assets, 
their book values appear low, making their P/B ratios high. As 
a result, value investors who rely on book value tend to avoid 
these firms, even though they may be generating strong future 
cash flows. This helps explain why growth stocks, which are 
often rich in intangible assets, have outperformed traditional 
value stocks.

Lev and Gu (2016) also show that accounting measures 
such as earnings and book value have become much less useful 
in explaining stock prices.3 They find that the link between 
financial statements and market valuations has weakened over 
time, leading to a growing 'valuation gap'. This suggests that 
the problem lies not in the stock market, but in the way com-
pany performance is being measured.

The Accounting Mismatch: Physical vs. Intangible Capital:
To understand this problem, it is important to consider how 

accounting was originally designed. Graham and Dodd (1934) 
developed their ideas about value investing in an industrial 
economy, where firms mainly invested in physical assets such 
as buildings, machines, and inventory.6 These assets had clear 
costs and could be recorded on the balance sheet, making book 
value a useful measure of a firm’s economic resources.

Today, however, many firms invest more in intangible as-
sets than in physical ones. These include software, research 
and development, patents, data, and organizational knowl-
edge. Corrado, Hulten, and Sichel (2009) established a critical 
framework demonstrating that spending on intangible assets is 
now as important as spending on physical capital in advanced 
economies, possessing the characteristics of capital through 
the deferral of current consumption for future benefit.1 Haskel 
and Westlake (2017) describe this change as 'capitalism with-
out capital', because much of what creates value is no longer 
visible in company accounts.2
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The problem is that accounting rules have not kept pace 
with this shift. Under US GAAP, most R&D spending is 
treated as an expense, meaning it reduces profits in the year 
it is incurred, even though it often creates long-term value. 
This makes firms that invest heavily in innovation appear less 
profitable than they really are. IFRS allows some development 
costs to be capitalized, but many types of intangible invest-
ment are still excluded.

Lev and Gu (2016) argue that this leads to systematic dis-
tortions.3 Assets are understated, earnings are too low, and 
balance sheets do not reflect the true scale of investment. This 
makes innovative firms look riskier and more expensive than 
traditional firms, even when they may be better positioned for 
future growth.

Reconstructing Value: The Case for Capitalization:
Because of these problems, many researchers have tried to 

improve accounting-based valuation measures. One approach 
is to capitalize intangible investments such as R&D instead 
of expensing them. This means treating them like physical in-
vestments and spreading their cost over several years.

Mauboussin and Callahan (2020) show that this approach 
leads to much more meaningful measures of return on invest-
ed capital (ROIC).5 When R&D is expensed, invested capital 
looks too small and costs look too high, making firms appear 
more profitable than they really are. Capitalizing R&D cre-
ates a better match between costs and the future revenues they 
generate.

Distillate Capital (2019) finds that when intangible assets 
are included, many companies that look expensive using stan-
dard P/E or P/B ratios are actually good value.10 This suggests 
that value investing can still work if accounting numbers are 
adjusted to reflect how modern firms invest.

Although these ideas are widely discussed, fewer studies 
have applied them directly to real company accounts. Unlike 
previous studies that look at aggregate market data, this paper 
performs a comparative case study (Tech vs. Manufacturing) 
to test if the adjustment restores the validity of the P/E ratio.

�   Data
This study examines three firms.
Microsoft Corporation and Amazon.com are examples of 

'New Economy' companies whose competitive advantages are 
mainly driven by intangible assets such as software, data in-
frastructure, and proprietary technology. Both firms invest an 
enormous amount of money in R&D every year and generate 
sales and dominant market positions from assets that don’t ap-
pear on their balance sheets.

Ford Motor Company is selected as a control firm represent-
ing a traditional, tangible-asset-intensive industrial business. 
While Ford does engage in R&D activity, its asset base and 
production processes remain predominantly physical, making 
it a suitable benchmark.

The sample period goes from fiscal years 2012 through 
2022. This period also represents a full business cycle, in-
cluding both the post–Global Financial Crisis recovery and 
the COVID-19 pandemic, allowing for assessment of firms' 

profitability across varying macroeconomic conditions. A de-
cade-long horizon allows for the amortization assumptions to 
be fully implemented.

All financial data is sourced directly from audited Form 
10-K filings obtained from the U.S. SEC.11-13 This ensures the 
reliability of the data and consistency of the analysis. Mar-
ket capitalization data used to compute valuation multiples 
are drawn from fiscal year-end closing prices. Free cash flow 
figures are calculated using reported operating cash flows mi-
nus capital expenditures, in accordance with standard financial 
practice.

Microsoft and Ford explicitly report R&D expenditures as 
separate line items. Amazon reports 'Technology and Content' 
expenses, which include R&D, software development, and in-
frastructure-related technology investments. This study treats 
Amazon’s Technology and Content expenses as R&D.

�   Methodology - The Capitalization
Experiment
The thesis of this study is that R&D expenditures repre-

sent investments in future economic benefits rather than pure 
costs of the year in which they are made. Treating R&D as an 
expense creates an inconsistency between the income state-
ment and the balance sheet by understating invested capital 
while overstating operating costs. To address this issue, in the 
study, we capitalize R&D expenses as a balance sheet asset and 
systematically amortize them over their economic life. The ob-
jective is not to estimate the precise market value of intangible 
assets, but to improve accounting reporting and comparability 
across firms with different levels of tangible capital intensity. 
As Warren Buffett says, it is better to be roughly right than 
precisely wrong.

Consistent with prior literature, this study applies a five-year 
amortization horizon for technology-oriented firms (Micro-
soft and Amazon), reflecting the relatively rapid obsolescence 
of software, digital platforms, and data-driven innovations. For 
Ford Motor Company, an eight-year amortization period is 
chosen, reflecting longer development product cycles typical 
of the automotive industry.

The unamortized R&D asset (that we call intangible capital 
on the balance sheet) at time t is constructed by aggregating 
historical R&D expenditures over the amortization window 
(5 years for Microsoft and Amazon, and 8 years for Ford) and 
applying straight-line amortization weights. Formally, the un-
amortized R&D asset is calculated as:
Asset_R&D,t = Sum [ R&D_(t-i) * (N-i)/N ] for i=0 to N-1

This formula makes sure that more recent R&D expenditures 
carry greater weight, while older investments are progressively 
written down as their economic utility diminishes.

The annual amortization expense recognized in year t is giv-
en by:

Amortization_t = (1/N) * Sum [ R&D_(t-i) ] for i=1 to N
This represents the systematic allocation of past R&D in-

vestment costs over their assumed useful lives and replaces the 
immediate expensing treatment under GAAP.
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�   Discussion  
The separation of the objective results from this discussion 

section ensures a neutral academic evaluation of the data.

Microsoft:
The adjusted P/E of Microsoft is lower than the GAAP P/E, 

generally showing a 10% to 15% reduction. The reason the gap 
is relatively constrained for Microsoft is due to the mathe-
matics of its mature developmental phase. For a company like 
Amazon, the R&D spent is significantly higher than the amor-
tization because of massive recent escalations. Microsoft has 
sustained high spending for decades. In 2022, Microsoft spent 
$24.5B on R&D, with historical research amortizing at a rate 
of $16.9B. Because the 'base' profit is high, the P/E ratio does 
not experience extreme compression. However, the data illus-
trate that the capitalization of R&D expenditures resulted in 
the P/B ratio contracting from a 9.5x historical average to 6.7x, 
representing a 30% reduction. Recognizing software as a capi-
talized asset fundamentally alters the balance sheet profile. The 
16.8x historical average P/FCF indicates robust underlying 
cash generation, aligning with the adjusted valuation metrics.

Amazon:
The Amazon Valuation Matrix displays the most dramatic 

reporting misalignment in the study. Under GAAP, Amazon 
frequently appears highly priced or unprofitable. Amazon rep-
resents the most significant valuation variance in the sample 
because its 'Tech & Content' expenditure grew by over 2,400% 
between 2011 and 2022. The immediate expensing created a 

To generate intangible-adjusted earnings, reported net 
income is modified to reflect the capitalization of R&D. 
Specifically, current-period R&D expense is added back to 
earnings, and amortization of the accumulated R&D asset is 
deducted. The resulting adjusted earnings measure is calculat-
ed as:
Adjusted Earnings = Net Income + R&D Expense − Amorti-
zation Expense

This adjustment removes the penalizing effect of expensing 
growth-oriented investment while still recognizing the gradu-
al consumption of intangible capital.

On the balance sheet, the unamortized R&D asset is added 
to reported shareholders’ equity to reflect the recognition of 
internally generated intangible capital. To maintain internal 
consistency and account for timing differences between book 
and tax treatment, a deferred tax liability (DTL) is recognized. 
A marginal corporate tax rate proxy of 21% was applied to 
the unamortized R&D asset to ensure that the restated Book 
Value reflects a post-tax equity position. The resulting adjusted 
book value of equity is calculated as:

Adjusted Book Value = Total Equity + Net R&D Asset
, where the net R&D asset is defined as the unamortized R&D 
balance net of deferred taxes. No other balance sheet items 
are altered, preserving comparability with reported financial 
statements.

Using the reconstructed financial statements, intangible-ad-
justed price-to-earnings (P/E) and price-to-book (P/B) ratios 
are computed. These adjusted multiples are directly compared 
with their GAAP-reported counterparts and with price-to-
free-cash-flow (P/FCF) ratios to assess whether capitalization 
improves the alignment between accounting-based valuation 
metrics and cash-based measures of economic performance.

�   Results 
To ensure objective reporting and avoid selective bias, the 

calculated valuation matrices are presented in this section 
without interpretative commentary.
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Table 1: Microsoft (MSFT) valuation matrix.The data illustrate that the 
capitalization of R&D expenditures resulted in the P/B ratio contracting 
significantly, showing that recognizing software as a capitalized asset 
fundamentally alters the balance sheet profile.

Table 2: Amazon (AMZN) valuation matrix. The immediate expensing 
created a substantial understatement of recognized income, with adjusted 
P/E and P/B metrics reducing significantly, showing the most extreme 
misalignment in this study.

Table 3: Ford Motor Company (F) valuation matrix. Ford acts as the control 
data, with minimal variance in its matrices. This suggests that for traditional 
industrials, R&D functions largely as a maintenance expense.
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does not fundamentally alter the perception of earnings quali-
ty, reinforcing the robustness of the primary findings.

Analysis of Microsoft P/B Sensitivity: Unlike the P/E ratio, 
the P/B ratio is highly sensitive to the capitalization window. 
A longer horizon (N=10) recognizes a significantly larger cu-
mulative 'knowledge base' on the balance sheet, dropping the 
2021 multiple from 12.8x to 10.3x. This confirms that GAAP’s 
failure to capitalize R&D leads to a systemic understatement 
of equity that becomes more pronounced as the assumed eco-
nomic life of the technology increases.

Analysis of Amazon P/B Sensitivity: Table 6 highlights the 
most aggressive evidence of valuation distortion. By shifting to 
a 10-year window, Amazon’s 2022 P/B falls to 1.9x (compared 
to a GAAP 5.9x). This implies that nearly 68% of Amazon's 
economic book value is excluded from traditional financial re-
porting, proving that the 'intangible gap' is a structural reality 
for hyper-growth firms.

Analysis of Amazon Allocation Sensitivity: Even when ap-
plying a conservative 70% capitalization rate—stripping out 
30% of the R&D budget as potential maintenance—the Ad-

substantial understatement of recognized income. The Aver-
age GAAP P/E was 182x, while the Average Adjusted P/E 
was 36.4x. On average, GAAP accounting yielded a multiple 
of 6.5 times higher than the adjusted economic basis. This 
suggests that for hyper-growth firms, GAAP earnings exhibit 
severe accounting reclassification effects rather than pure mar-
ket overvaluation. The adjusted P/B metric is also significantly 
reduced. The GAAP P/B average of 17.6x drops to an adjust-
ed P/B of 7.3x when capitalizing digital assets. Furthermore, 
the P/FCF (17.9x average) remains steady, closely mirroring 
Microsoft's yield, suggesting market participants may be im-
plicitly pricing the firm efficiently based on cash flow rather 
than statutory GAAP net income.

Ford Motor Company:
The Ford Matrix offers vital control data. Ford’s P/E com-

pression is minimal. The median GAAP P/E for Ford is 
approximately 8.3x, while the median Adjusted P/E is around 
6.4x. This minimal variance is driven by relatively constant 
R&D spending. In 2022, Ford spent $7.8B on R&D and 
amortized $7.15B. The net impact on earnings was a margin-
al $0.65B. This suggests that for traditional industrials, R&D 
functions largely as a maintenance expense. The adjustment 
for Ford P/B halves its value, often bringing it below 1.0x. This 
suggests the market values Ford's assets at below their carrying 
cost. The cyclical volatility of Ford’s GAAP P/E ratio further 
highlights denominator effects in tangible-heavy industries 
during periods of high capital expenditure.

�   A Brief Sensitivity Analysis and Technical 
Robustness
To satisfy the requirement for technical robustness, this 

section evaluates the impact of varying key assumptions on 
the final valuation multiples across the entire ten-year sample 
period. This longitudinal perspective ensures that the results 
regarding accounting misalignment are structural and not de-
pendent on arbitrary capitalization choices.

Analysis of Microsoft P/E Sensitivity: The results in Table 
4 demonstrate that Microsoft’s Adjusted P/E is relatively in-
elastic to changes in the amortization horizon. As N increases 
from 5 to 10 years, the multiple compresses only marginally 
(approx. 3-5%). This suggests that for mature technology firms 
with consistent R&D cycles, the choice of amortization period 
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Table 4: Microsoft P/E ratio sensitivity to amortization horizon (N).

Table 5: Microsoft P/B ratio sensitivity to amortization horizon (N).

Table 6: Amazon P/B ratio sensitivity to amortization horizon (N).

Table 7: Amazon Allocation Sensitivity (70% vs 100% Capitalization).
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justed P/E remains substantially lower than GAAP levels. 
For example, in 2021, the 70% model still yields a 37.9x P/E 
compared to the GAAP 50.7x. This confirms that the prima-
ry conclusion regarding Amazon’s mispricing is robust against 
conservative proxies for 'pure-R&D' spending.

Summary of Sensitivity Findings:
The longitudinal analysis across multiple variables and hori-

zons confirms that the core thesis of this paper remains valid 
under rigorous stress-testing. While the exact magnitude of the 
valuation gap varies with assumption parameters, the existence 
of a systemic measurement bias within GAAP is an empirical 
reality for the intangible economy.

�   Conclusion 
This empirical study demonstrates the structural limitations 

of traditional GAAP accounting in assessing the econom-
ic value of modern enterprises. By capitalizing Research and 
Development (R&D) expenditures for Microsoft, Amazon, 
and Ford, we have quantified the reporting misalignment that 
occurs when long-term intangible investments are treated as 
period expenses.

The most significant finding is the radical transformation of 
Amazon's valuation profile. Under GAAP, Amazon frequently 
reported net losses or extreme price-to-earnings (P/E) multi-
ples (average 227.4x). Upon capitalization, the Adjusted P/E 
compresses to a ten-year average of 33.1x. Aligning Amazon 
with the valuation of high-quality infrastructure firms rather 
than speculative growth stocks. The 2022 data highlight the 
extreme distortion: a GAAP loss of -$2.72B is converted into 
an economic profit of $33.26B.

For Microsoft, the study identifies a massive accumulation of 
unrecorded intangible capital: the proprietary software, cloud 
architecture, and intellectual property that drive its market 
dominance.

By 2022, Microsoft’s balance sheet omitted approximately 
$62.34B in capitalized R&D assets. The Adjusted P/B of 5.6x 
indicates that Microsoft’s market premium is supported by a 
substantially larger equity base than traditional reporting sug-
gests.

The analysis of Ford Motor Company serves as a vital 
control, demonstrating that R&D capitalization significant-
ly alters valuation metrics only for firms where R&D creates 
compounding value. For Ford, R&D functions as a mainte-
nance expense required to preserve competitive parity. The 
final validation of the model is provided by the P/FCF metric. 
Amazon and Microsoft exhibit stable, comparable P/FCF av-
erages, indicating that the market efficiently prices these firms 
based on their underlying owner earnings rather than GAAP 
net income. Ford’s P/FCF data reveals a high degree of volatil-
ity (ranging from 3.5x to 45.9x) and an average of 16.1x. This 
volatility reflects the high capital intensity and cyclicality of the 
automotive sector, where physical maintenance costs frequently 
consume operating cash flow.

While these results demonstrate that GAAP frameworks 
may understate the assets of successful innovative firms, this 

capitalization framework does not fully account for the risks 
associated with failed R&D ventures, which would require im-
mediate impairment. In conclusion, the financial community 
requires better methods of quantifying risks associated with 
R&D so that expected long-term valuations can be accurately 
assessed. From a policy perspective, these findings support the 
move toward enhanced 'Management Discussion and Anal-
ysis' (MD&A) disclosures, providing investors with granular 
data to perform these adjustments themselves rather than rely-
ing solely on rigid GAAP mandates.
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