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Key Points

By equating price appreciationwith business
growth, market capitalization-weighted growth
indices tend to favor expensive stocks over
those with real growth potential.

Portfolios constructed based on sales and profit
growth, among other income statement metrics,
prioritize business performance and innovation
over value retention and distribution and tend to
outperform portfolios built on more balance
sheet-related criteria.

The RAFI Fundamental Growth Index is
designed to identify real growth companies that
deliver tangible expansion in actual growth
metrics while reducing exposure to glamorous
stocks with frothy valuation multiples.

Since index launch, the RAFI Fundamental
Growth US Index outperformed the S&P 500
and a blend of growth benchmarks by 7.7% and
10.4%, respectively, with security selection
rather than sector allocation driving most of the
excess gains.
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“Growth” is one of the most beloved and misunderstood attributes in investing.

Investors benefit from a company’s ability to deliver growing profits to its

shareholders while not overpaying for those opportunities. Hence, the irony that

many growth indices today incorporate market capitalization in both their selection

and weighting processes: In our view, they effectively conflate price appreciation with

business growth and systematically steer investors toward the most glamorous and

expensive stocks in the market rather than those with actual growth potential. The

result is narrow and expensive growth exposure that is vulnerable to valuation

reversals.

“[M]ost growth indices today incorporate market
capitalization in both their selection and weighting

processes:  In our view,  they effectively conflate
price appreciation with business growth.”

We introduce a fundamentally different approach.

Eschewing the notion that expensive equates to growth, we abandon the peculiar

constraint that growth and value indices must collectively span the market and

instead start with a simpler premise: Growth should be defined by a company’s

ability to expand its economic footprint. Growth investors may improve outcomes

not only by reimagining how growth stocks are selected but also by moving away

from market-cap weighting and toward a weighting method that reflects a company’s

macroeconomic growth.

Selecting with Fundamental Growth

If conventional growth indices, in practice, tend to select what is expensive, the key

question becomes: What actually signals real growth? We begin with measures that

demonstrate past and future business growth. This leads us to focus on income

statement growth rather than balance sheet growth. The distinction is important.

Income statement growth rewards shareholders through increasing sales and profits,

while balance sheet growth often reflects capital accumulation that does not

necessarily translate into shareholder value.
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From a shareholder’s perspective, the most relevant growth indicators will capture superior sales and profit growth and sustained

innovation as drivers of continued growth. Exhibit 1 shows these measures in blue.   By contrast, book value and dividend growth,

highlighted in yellow, tend to be associated with empire building and bond-like income distribution. Past research indicates that these

types of growth do not add value.  Balance sheet growth, in particular, can be backward-looking or capital-intensive, while income-

statement growth is economically scalable and more closely tied to future economic outcomes.

To test these priors, we form portfolios using each growth fundamental to select stocks.  We calculate growth over a five-year period

and normalize by sales per share to allow for meaningful comparisons across different-sized firms. This includes those with zero or

negative profits, dividends, and R&D, and accounts for possible dilution. We describe this as the rate of growth. A sample calculation

for R&D is as follows:

Next, we construct cap-weighted portfolios with varying concentrations of 500, 200, and 100 stocks and rebalance annually in March.

We also simulate two benchmarks: True Cap 1000 and Cap Weight Growth (CW Growth). True Cap 1000 selects the top 1,000

stocks by market cap while CW Growth creates a generic growth index by following a methodology similar to other standard growth

indices. (Historical simulated returns are comparable to the legacy growth indices.) By building our own CW Growth index, we can

examine a longer time series that spans more than a half-century.  Exhibit 2 shows our results.

2

3

4

R&D Growth Rate =
(R&D)t − (R&D)t−5

Salest−5
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In the income statement growth metrics, returns exceed benchmarks and rise monotonically with concentration. For balance sheet

growth metrics, the results are mixed at best: Only two of the six beat the market, by insignificant margins, and greater concentration

doesn’t necessarily help. This confirms our intuition that portfolios focused on business performance and innovation tend to deliver

excess returns, while those that prioritize value retention and distribution do not.

Weighting by Fundamental Growth

Selection determines which companies to own. Weighting determines how much to own. For growth investors, this distinction is

critical. Our portfolio tests use cap weighting to facilitate comparison with cap-weighted benchmarks. While often treated as neutral,

cap weighting can embed a specific assumption: It systematically allocates more capital to the most expensive stocks. For growth

investors, this is not a neutral stance, it is an active bet that the most richly priced growth stocks will exhibit the greatest valuation

expansion.
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We employ a different framework.  Rather than weighting by market value, we propose weighting by the growth magnitude as a claim

on economic growth itself. Whereas the rate of growth is normalized by sales, growth magnitude is the raw dollar change, as this

sample calculation shows:

To avoid negative weights, we establish a floor of zero for companies with negative growth. Weighting by growth magnitude sizes

each stock in proportion to its contribution to total economic growth. The results in Exhibit 3 confirm that market-cap weighting

leaves money on the table for growth investors, while weighting by growth magnitude improves outcomes across all concentration

levels.
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Sales Growth Magnitude = Salest − Salest−5
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Fundamental Growth

To increase robustness, we combine these growth metrics into a single composite measure that captures multiple facets of growth

without over-relying on any single growth dimension.

For selection, we compute the composite growth rate by normalizing each firm’s growth rate using z-scores and then averaging across

these z-scores. To calculate the composite weighting, we measure each firm’s dollar magnitude as a percentage of the aggregate of all

stocks that made the cut and average the growth weight across the three metrics.

Exhibit 4 shows the results for the Fundamental Growth portfolios, both for cap weighting each portfolio (CW) and for fundamental

growth magnitude weighting (FG) at various concentration levels.

The composite portfolio outperforms both cap-weighted growth benchmarks and cap-weighted versions of the same portfolios at all

levels of concentration, with the largest outperformance at the most concentrated level. As we narrow our lists of rapidly growing

companies, returns increase monotonically, as do the incremental returns from FG weighting. Fundamental weighting may also

improve Sharpe ratios.

Return Decomposition

To better understand the source of outperformance, we examine returns along statistical and fundamental lines. Exhibit 5 shows the

statistical decomposition, which applies the Fama-French-Carhart four-factor model.
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As with the raw returns, the simulated FG versions dominate their CW peers, and with larger alphas and stronger significance based on

their t-statistics. Increasing concentration boosts alpha, which rises from 2.4% for FG 500 to 6.4% for FG 100. More striking is

traditional value’s role in the Fundamental Growth portfolios. At each level of concentration, the growth-weighted version has a larger

(i.e., less negative) HML exposure relative to its cap-weighted equivalent. This means that fundamental weighting harvests growth

without systematically overpaying for it.  As a result, FG 200 delivers three times the factor-adjusted alpha as CW Growth and one-

third more statistical significance, with the exact same classically defined HML growth bias.

Our fundamental decomposition provides further insight. We decompose returns into the key components of income, EPS growth,

and valuation change (P/E expansion)   to distinguish between sustainable fundamentals-driven returns (income, EPS) and less

sustainable multiple expansion-driven returns. We conduct this decomposition on excess returns relative to True Cap 1000 to assess

and compare the sources of relative performance. Exhibit 6 shows our findings.
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The CW Growth portfolio delivers 0.9% faster earnings growth than the market but gives 0.8% of that back because of its lower

dividend income. Across all Fundamental Growth specifications, stronger EPS growth drives excess returns. Multiple expansion plays

no role. As excess returns increase with concentration, EPS growth’s contribution rises monotonically.

Furthermore, stronger EPS growth rather than valuation expansion or dividends is responsible for the performance advantage of the

growth-weighted portfolios over their cap-weighted counterparts. This confirms that the excess returns of the Fundamental Growth

approach are rooted in real fundamentals-based growth rather than revaluation or payout effects.

This superior EPS growth was achieved with less sector concentration than the legacy indices. Exhibit 7 shows the sector allocations

of the FG 500 and CW Growth simulated portfolios. While CW Growth has experienced bouts of concentration in technology during

the tech bubble of 1998 to 2000 and again over the past decade, FG 500 has maintained a more balanced exposure. While hype can

stretch the valuations of certain sectors to extraordinary heights, almost any sector can see rapid sales or profit growth. This reduced

sector concentration at market extremes leads to far more consistent performance across varied market cycles.
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RAFI Fundamental Growth US Index

Encouraged by our findings, we launched an index incorporating these principles in July 2025. The RAFI Fundamental Growth US

Index incorporates additional robustness practices,  but the philosophy – to select and weight based on fundamental growth rather

than price – remains the same. While the live track record is relatively short, it provides an out-of-sample test of our research. Exhibit 8

shows how the RAFI Fundamental Growth US compares with the S&P 500 and an average of four growth indices from S&P, Russell,

MSCI, and Bloomberg during this brief span.
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During the initial live period, RAFI Fundamental Growth US delivered 10.7% and 14.5% higher returns than the S&P 500 and the blend

of growth benchmarks, respectively. An attribution analysis versus the Russell 1000 Growth ETF (IWF) shows that security selection

rather than sector allocation drove the bulk of the outperformance, reinforcing the importance of the selection and weighting

framework.

The large outperformance in recent months, while exciting, is unlikely to be representative of long-run results. A backtested analysis of

five-year rolling returns shows that RAFI Fundamental Growth US tends to outperform standard growth indices by 2% to 4%

annualized. This has persisted in strong markets (2015 to 2019), bear markets (2007 to 2009), value-dominated markets (2005 to

2007), and growth-dominated markets (2021 to 2024). While the 1.000 batting average in relative five-year returns is impressive,

what’s more impressive is the 85% and 72% reliability, respectively, on rolling three-year and rolling one-year relative returns.
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The fundamental ratios and statistics in Exhibit 10 also tell an interesting story. The RAFI Fundamental Growth US trades closer to core

than traditional growth valuation multiples. By avoiding price in the selection and weighting process, RAFI Fundamental Growth US

includes nicely growing companies if they are cheap. Conventional growth indices will often exclude these companies simply because they

are cheap! Even in a market where a few stocks dominate the headlines and the cap-weighted indices, investors can still find growth

without paying a hefty premium.

“By avoiding price in the selection and weighting process,  RAFI  Fundamental Growth US
includes nicely growing companies if they are cheap. Conventional growth indices will

often exclude these companies simply because they are cheap!”
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Concluding Remarks

By embedding price directly into both selection and weighting, conventional growth indices can mistake expensive valuations for

growth. This leads to a concentrated, valuation-sensitive portfolio that relies heavily on multiple expansion. We aim to avoid this

mistake by not perpetuating the idea that growth and value indices must jointly define the market.   By selecting stocks based on

fundamental growth in sales, profits, and innovation and weighting them according to their contribution to that growth rather than

their market price, we target real, repeatable, and economically meaningful growth.

Fundamental Growth separates growth from glamour. It focuses on companies delivering tangible expansion in real growth metrics

while seeking to reduce exposure to stocks whose “growth” image reflects frothy valuation multiples. In a market increasingly

dominated by a narrow set of expensive names, getting growth right means focusing on actual growth. Fundamental Growth is

designed to offer a clear, disciplined way to do exactly that.

“In a market increasingly dominated by a narrow set of expensive names,  getting growth
right means focusing on actual growth. Fundamental Growth is designed to offer a clear,

disciplined way to do exactly that.”

11

https://www.researchaffiliates.com/
https://www.researchaffiliates.com/


12 of 15

© 2026 Research Affiliates, LLC. All rights reserved. Duplication or dissemination prohibited without prior written permission. Generated on 04/30/26. researchaffiliates.com

References

Amenc, Noël, Felix Goltz, and Ben Luyten. 2020. “Intangible Capital and the Value Factor: Has Your Value Definition Just Expired?” The

Journal of Portfolio Management 46 (7), 84–99.

Arnott, Robert D., Christopher Brightman, Campbell R. Harvey, Que Nguyen, and Omid Shakernia. 2026. “Fundamental Growth.”

Financial Analysts Journal 1–23.

Asness, Clifford S., Andrea Frazzini, and Lasse Heje Pedersen. 2019. “Quality Minus Junk.” Review of Accounting Studies 24 (1), 34–112.

Ball, Ray, Joseph Gerakos, Juhani T. Linnainmaa, and Valeri V. Nikolaev. 2015. “Deflating Profitability.” Journal of Financial Economics 117

(2), 225–248.

Ball, Ray, Joseph Gerakos, Juhani T. Linnainmaa, and Valeri V. Nikolaev. 2016. “Accruals, Cash Flows, and Operating Profitability in the

Cross Section of Stock Returns.” Journal of Financial Economics 121 (1), 28–45.

Ball, Ray, Joseph Gerakos, Juhani T. Linnainmaa, and Valeri V. Nikolaev. 2020. “Earnings, Retained Earnings, and Book-to-Market in

the Cross Section of Expected Returns.” Journal of Financial Economics 135 (1), 231–254.

Bouchaud, Jean-Philippe, Philipp Krüger, Augustin Landier, and David Thesmar. 2019. “Sticky Expectations and the Profitability

Anomaly.” Journal of Finance 74 (2), 639–674.

Bradshaw, Mark T., Scott A. Richardson, and Richard G. Sloan. 2006. “The Relation between Corporate Financing Activities, Analysts’

Forecasts, and Stock Returns.” Journal of Accounting and Economics 42 (1–2), 53–85.

Brightman, Christopher, and Vitali Kalesnik. 2017. “A Smart Beta for Sustainable Growth.” Research Affiliates.

Campbell, John Y., Christopher Polk, and Tuomo Vuolteenaho. 2010. “Growth or Glamour? Fundamentals and Systematic Risk in

Stock Returns.” The Review of Financial Studies 23 (1), 305–344.

Carhart, Mark M. 1997. “On Persistence in Mutual Fund Performance.” The Journal of Finance 52 (1), 57–82.

Chambers, Dennis, Ross Jennings, and Robert B. Thompson II. 2002. “Excess Returns to R&D-Intensive Firms.” Review of Accounting

Studies 7 (2), 133–158.

Chan, Louis K. C., Josef Lakonishok, and Theodore Sougiannis. 2001. “The Stock Market Valuation of Research and Development

Expenditures.” The Journal of Finance 56 (6), 2431–2456.

Cohen, Lauren, Karl Diether, and Christopher Malloy. 2013. “Misvaluing Innovation.” The Review of Financial Studies 26 (3), 635–666.

Daniel, Kent, and Sheridan Titman. 1997. “Evidence on the Characteristics of Cross-Sectional Variation in Stock Returns.” The Journal

of Finance 52 (1), 1–33.

Eberhart, Allen C., William F. Maxwell, and Akhtar R. Siddique. 2004. “An Examination of Long-Term Abnormal Stock Returns and

Operating Performance Following R&D Increases.” The Journal of Finance 59 (2), 623–650.

Fama, Eugene F., and Kenneth R. French. 2015. “A Five-Factor Asset Pricing Model.” Journal of Financial Economics 116 (1), 1–22.

https://www.researchaffiliates.com/
https://www.researchaffiliates.com/
https://www.pm-research.com/content/iijpormgmt/46/7/83
https://www.pm-research.com/content/iijpormgmt/46/7/83
https://www.pm-research.com/content/iijpormgmt/46/7/83
https://www.tandfonline.com/doi/full/10.1080/0015198X.2026.2627219
https://link.springer.com/article/10.1007/s11142-018-9470-2
https://www.sciencedirect.com/science/article/abs/pii/S0304405X15000203?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0304405X16300307
https://www.sciencedirect.com/science/article/abs/pii/S0304405X16300307
https://www.sciencedirect.com/science/article/abs/pii/S0304405X19301382
https://www.sciencedirect.com/science/article/abs/pii/S0304405X19301382
https://onlinelibrary.wiley.com/doi/abs/10.1111/jofi.12734
https://onlinelibrary.wiley.com/doi/abs/10.1111/jofi.12734
https://www.sciencedirect.com/science/article/abs/pii/S0165410106000371
https://www.sciencedirect.com/science/article/abs/pii/S0165410106000371
https://www.researchaffiliates.com/publications/articles/624-a-smart-beta-for-sustainable-growth
https://academic.oup.com/rfs/article-abstract/23/1/305/1577453
https://academic.oup.com/rfs/article-abstract/23/1/305/1577453
https://academic.oup.com/rfs/article-abstract/23/1/305/1577453
https://academic.oup.com/rfs/article-abstract/23/1/305/1577453
https://onlinelibrary.wiley.com/doi/10.1111/j.1540-6261.1997.tb03808.x
https://link.springer.com/article/10.1023/A:1020217817156
https://www.jstor.org/stable/2697829
https://www.jstor.org/stable/2697829
https://www.jstor.org/stable/2697829
https://academic.oup.com/rfs/article-abstract/26/3/635/1593660?redirectedFrom=fulltext
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6261.1997.tb03806.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1540-6261.1997.tb03806.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1540-6261.2004.00644.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1540-6261.2004.00644.x
https://www.sciencedirect.com/science/article/abs/pii/S0304405X14002323


13 of 15

© 2026 Research Affiliates, LLC. All rights reserved. Duplication or dissemination prohibited without prior written permission. Generated on 04/30/26. researchaffiliates.com

Hirshleifer, David, Po-Hsuan Hsu, and Dongmei Li. 2018. “Innovative Originality, Profitability, and Stock Returns.” The Review of

Financial Studies 31 (7), 2553–2605.

Hou, Kewei, Haitao Mo, Chen Xue, and Lu Zhang. 2021. “An Augmented q-Factor Model with Expected Growth.” Review of Finance 25

(1), 1–41.

Kung, Howard, and Lukas Schmid. 2015. “Innovation, Growth, and Asset Prices.” The Journal of Finance 70 (3), 1001–1037.

La Porta, Rafael. 1996. “Expectations and the Cross-Section of Stock Returns.” The Journal of Finance 51 (5), 1715–1742.

Novy-Marx, Robert. 2013. “The Other Side of Value: The Gross Profitability Premium.” Journal of Financial Economics 108 (1), 1–28.

Peters, Ryan H., and Lucian A. Taylor. 2017. “Intangible Capital and the Investment-q Relation.” Journal of Financial Economics 123 (2),

251–272.

Treynor, Jack. 2005. “Why Market-Valuation-Indifferent Indexing Works.” Financial Analysts Journal 61 (5), 65–69.

Endnotes

1. See Shakernia, Omid, and Que Nguyen, 2025. “False Choices, Real Costs: Structural Flaws in the Growth-Value Duality.” Research

Affiliates.

2. See Arnott, Robert D., Christopher Brightman, Campbell R. Harvey, Que Nguyen, and Omid Shakernia. 2026. “Fundamental

Growth.” Financial Analysts Journal 1–23. We evaluate additional growth metrics, including capex, net income, cash flow, asset, and

dividend with buyback. In the interests of brevity, we exclude them from this discussion. For additional information on these

additional measures, please refer to the article.

3. See Fama, Eugene F., and Kenneth R. French. 2015. “A Five-Factor Asset Pricing Model.” Journal of Financial Economics 116 (1), 1–22.

4. Wonderful backtests are the proverbial “dime a dozen.” The quantitative investment community is addicted to a particularly

pernicious form of data mining, using backtests to improve the backtest. We studiously avoid this trap. Scientific method requires a

hypothesis and then tests the hypothesis against empirical data. We began with a view that expensive is not the same as growth. We

used historical data to test our prior hypothesis, not to tweak and enhance it in the quest for an ever-better backtest.

5. The Russell 1000 Growth Index’s rulebook describes its methodology starting on page 22. Our simulation of the True Cap 1000

and CW Growth creates benchmarks with returns that closely track that of the Russell 1000 and Russell 1000 Growth indices,

respectively. The chart below displays the simulated growth of $1 from December 1978 to December 2024 for four indices. We

compare the Russell 1000 (in red) to our simulated True Cap 1000 (dashed red) and Russell 1000 Growth (green) to our simulated

CW Growth (dashed green). The close alignment in cumulative return paths demonstrates that our simulated benchmarks mirror the

behavior of the established Russell benchmarks.
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6. The Fundamental Growth methodology is proprietary and the subject of one or more pending patent applications.

7. A powerful rebalancing engine, similar to RAFI, is also at work here and further bolsters performance. If the price rises and the

dollar magnitude of the growth doesn’t validate the price increase, a fundamental growth strategy will take profits. The opposite

happens if investor confidence wanes, leading to a lower price, and the fundamental growth holds strong.

8. This decomposition is described in Brightman, Christopher, and Vitali Kalesnik. 2017. “A Smart Beta for Sustainable Growth.”

Research Affiliates.

9. Additional robustness measures include using multiple lookback windows of three, four, and five years. Diversifying across

multiple time periods reduces the reliance on any one starting point. The severe dislocations some industries experienced during the

onset of COVID-19 in 2020 highlight the benefit of this diversification. Airlines would exhibit substantial revenue growth if 2020 to

2025 served as the lone measurement, given the near collapse in travel in 2020. We also include additional sales, profits, and R&D

measures. The complete methodology for the RAFI Fundamental Growth US Index can be found in this rulebook.

11. See Shakernia, Omid, and Que Nguyen. 2025. “False Choices, Real Costs: Structural Flaws in the Growth-Value Duality.” Research

Affiliates.
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The material contained in this document is for informational purposes only. It is not intended as an offer or a solicitation for the purchase and/or sale of any security, derivative,

commodity, or financial instrument, nor is it advice or a recommendation to enter into any transaction. Research results relate only to a hypothetical model of past performance (i.e.,

a simulation) and not to actual results or historical data of any asset management product. Hypothetical investor accounts depicted are not representative of actual client accounts.

No allowance has been made for trading costs or management fees, which would reduce investment performance. Actual investment results will differ. Simulated data may have

under- or over- compensated for the impact, if any, of certain market factors. Simulated returns may not reflect the impact that material economic and market factors might have

had on the advisor’s decision-making if the advisor were actually managing clients’ money. Simulated data is subject to the fact that it is designed with the benefit of hindsight.

Simulated returns carry the risk that actual performance is not as depicted due to inaccurate predictive modeling. Simulated returns cannot predict how an investment strategy will

perform in the future. Simulated returns should not be considered indicative of the skill of the advisor. Investors may experience loss of all or some of their investment. Index returns

represent back tested performance based on rules used in the creation of the index, are not a guarantee of future performance, and are not indicative of any specific investment.

Indexes are not managed investment products and cannot be invested in directly. This material is based on information that is considered to be reliable, but Research Affiliates, LLC

(“RA”) and its related entities (collectively “Research Affiliates”) make this information available on an “as is” basis without a duty to update, make warranties, express or implied,

regarding the accuracy of the information contained herein. Research Affiliates is not responsible for any errors or omissions or for results obtained from the use of this information. 

Nothing contained in this material is intended to constitute legal, tax, securities, financial or investment advice, nor an opinion regarding the appropriateness of any investment. The

information contained in this material should not be acted upon without obtaining advice from a registered professional. RA is an investment adviser registered under the Investment

Advisers Act of 1940 with the U.S. Securities and Exchange Commission (SEC). Our registration as an investment adviser does not imply a certain level of skill or training. RA is not a

broker-dealer and does not effect transactions in securities.

Investors should be aware of the risks associated with data sources and quantitative processes used to create the content contained herein or the investment management process.

Errors may exist in data acquired from third party vendors, the construction or coding of indices or model portfolios, and the construction of the spreadsheets, results or information

provided. Research Affiliates takes reasonable steps to eliminate or mitigate errors and to identify data and process errors, so as to minimize the potential impact of such errors;

however, Research Affiliates cannot guarantee that such errors will not occur. Use of this material is conditioned upon, and evidence of, the user’s full release of Research Affiliates

from any liability or responsibility for any damages that may result from any errors herein.

The trademarks Fundamental Index™, RAFI™, Research Affiliates Equity™, RAE™, and the Research Affiliates™ trademark and corporate name and all related logos are the

exclusive intellectual property of RA and in some cases are registered trademarks in the U.S. and other countries. Various features of the Fundamental Index methodology, including

an accounting data-based non-capitalization data processing system and method for creating and weighting an index of securities, are protected by various patents of RA. (See

applicable US Patents, Patent Publications and protected trademarks located at https://www.researchaffiliates.com/legal/disclosures#patent-trademarks-and-copyrights, which

are fully incorporated herein.) Any use of these trademarks, logos, or patented methodologies without the prior written permission of RA is expressly prohibited. RA reserves the right

to take any and all necessary action to preserve all of its rights, title, and interest in and to these marks and patents.

The views and opinions expressed are those of the author and not necessarily those of RA. The opinions are subject to change without notice.

©2026 Research Affiliates, LLC. All rights reserved. Duplication or dissemination prohibited without prior written permission.
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