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Academic Roots
and Practitioner Reach

The Need for Useful Finance
> Retirement Investing
> Sustainable Investing

High quality academic output with professional relevance
Educational content on investment solutions

Research chair partnerships and strategic research projects
Industrial partnerships for the design and calibration of investment solutions

For further information, please contact Maud Gauchon: maud.gauchon@edhec-risk.com or on: +33 493 187 887

           risk.edhec.edu

PSB002_PI_20220411.pdf RunDate: 04/11/62 EDHEC SUPP  Full Page Color: 4/C  



PSB003_PI_20220411.pdf                                          RunDate: 04/11/62                          EDHEC SUPP  Full Page                          Color: 4/C  



 

PSB004_PI_20220411.pdf                                          RunDate: 04/11/62                          EDHEC SUPP  Full Page                          Color: 4/C  



t,

t, CFti ti y(t,ti _ t)

ti _ t t

t0

t0,

Wt t,

t = 0, 0

ri0

Note: Vertical scale (in dollars) is irrelevant. Only the diff erences between the two bonds and the variations 
over time are meaningful.
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Note: The maximal withdrawal rate is the percentage of wealth at retirement that can be withdrawn every 
year for 20 years beginning one year after the retirement date. Annual withdrawals are either constant in 
nominal terms – which corresponds to a 0% adjustment – or subject to a 2% annual adjustment for the cost 
of living. The 10-year yield is the market yield on U.S. Treasury securities at 10-year constant maturity from 
the Federal Reserve.

Note: The retirement date is Jan. 3, 2022. Unadjusted withdrawals are equal to 6% of savings at the retire-
ment time. Adjusted cash fl ows are equal to 4.91% of savings at the retirement time, plus a 2% annual growth 
rate, which starts accruing at the retirement time.

UNADJUSTED ADJUSTED (2%)
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Note: The retirement date is Jan. 3, 1994. With the retirement bond, withdrawals are equal to 6.24% of sav-
ings at the retirement time, plus a 2% annual growth rate, which starts accruing at the retirement time. 
With the 4% rule, withdrawals are equal to 4% of savings at the retirement time, plus cumulative infl ation 
since that time. Infl ation is the growth in the Consumer Price Index for All Urban Consumers and All Items, 
seasonally adjusted.

Note: The maximal withdrawal rate is the percentage of savings at the retirement time that can be with-
drawn every year for 30 years beginning one year after the retirement date. Annual withdrawals grow at the 
realized infl ation rate.
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This exhibit reports the withdrawal rates (glidepath) used in Webb and Sun 
(2012) derived from the IRS tables for required minimum distribution. The per-
centages correspond to the inverse of the life expectancy factor in the IRS Uni-
form Lifetime Table. It can be loosely interpreted as a conservative value for the 
individual’s time to live. More details can be found here: https://smartasset.com/
retirement/how-to-calculate-rmd 

Source: Webb and Sun (2012)

This exhibit displays how the main quantities of the framework are computed when the investment universe is made up of a balanced fund and life events are not taken 
into account.

 

  
  

>
>

 

( )exp  ( , )

PSB010_PI_20220411.pdf                                          RunDate: 04/11/62                          EDHEC SUPP  Full Page                          Color: 4/C  



This exhibit reports the charts of the median bequest, median BPIW, VaR5% discounted income defi cit and VaR5% PLI indicators for a universe made up of balanced funds 
as functions of the weight invested in stocks with values ranging from 0% to 100%, with a grid step of 1% for the fi ve withdrawal strategies described above. Life events 
are taken into account.

This exhibit reports the charts of the welfare function for four diff erent values of  λ (λ = 1, 2, 4 and 6) for the fi ve withdrawal strategies detailed above and for a universe 
made up of balanced funds as functions of the weight invested in stocks with values ranging from 0% to 100%, with a grid step of 1%. Life events are taken into account.

Welfare function [λ= 1] ($) = f (stocks weight) Welfare function [λ= 2] ($) = f (stocks weight)

Welfare function [λ= 4] ($) = f (stocks weight) Welfare function [λ= 6] ($) = f (stocks weight)
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This table shows full sample descriptive statistics. The first column reports the number of data points for each variable. The second and third columns report 
the value range. The fourth column reports median values, the fifth reports mean values and the last column reports the standard deviation. Primary variables 
are from Thomson Reuters ASSET4, Worldscope and Orbis. Secondary variables are derived from Primary variables. CIs is carbon-sales intensity. Leverage is 
calculated as Debt/Assets. Tobin’s Q is calculated as (Market Cap + Debt)/Assets. Tangibility is calculated as PPE/Assets. Carbon Intensity is calculated as Carbon 
Emissions/Sales.
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Variables are transformed as indicated to improve data distributional properties. Regression estimates include robust standard errors, clustered at country-level. Data are 
from Thomson Reuters ASSET4; Worldscope & Orbis. Significance levels reported in superscript: *** is significant at 1%; ** is significant at 5%; * is significant at 10%.

   

Variables are transformed as indicated to improve data distributional properties. Regression estimates include robust standard errors, clustered at country-level. Data 
are from Thomson Reuters ASSET4, Worldscope and Orbis. Significance levels reported in superscript: a is significant at 1%; b is significant at 5%; c is significant at 10%.
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      Institute

Explore the online Investment Management with Python and Machine Learning 
Specialisation and benefit from a practical teaching experience delivered by some of the 

world’s leading experts from EDHEC-Risk Institute and Princeton University.

This 100% digital programme comprises 4 courses:
› Introduction to portfolio construction and analysis with Python

› Advanced portfolio construction and analysis with Python
› Python Machine Learning for investment management

› Python Machine Learning for investment management with alternative data sets

70 000 people already enrolled!

By the end of the programme you will have acquired the tools necessary to make sound investment decisions, 
with an emphasis not only on the foundational theory and underlying concepts, but also on practical applications 

and Python implementation. You will also earn the prestigious EDHEC-Risk certificate, a recognised marker of 
expertise in the field that will take your career to the next level.

This innovative programme is available on the world’s largest e-learning platform: Coursera.

Are You Ready to Embrace 
the Power of Machine Learning 
and Data Science Technology 

in Asset Management?

Contact us: caroline.prevost@edhec.edu
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Let 

MSR and GMV respectively denote the maximum Sharpe 
ratio portfolio and the global minimum variance portfolio, and 
λMSR and σMSR are the Sharpe ratio and the volatility of the 
MSR portfolio. All vectors have length equal to the number of 
constituents. λ (σ

   

σMSR σGMV λMSR 
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and assume that x≠0 at the optimum. Then, the optimal 
PSP is

This table displays the optimal percentage weights of the MSR and GMV portfolios and the monetary utility gains achieved by switching from the MSR portfolio 
to the optimal PSP. The floor is defined as M × exp[−rT] ⁄A0 . Relative risk aversion is set to 10.

m = 1

m = 3

m = 5

, = = .
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This table displays the optimal percentage weights of the MSR and GMV portfolios and the expected shortfalls associated respectively with the MSR portfolio and 
the optimal PSP. For the 90% floor in the OBPI strategy, the numerical calculation did not converge.
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Let

MLF and MBF respectively denote the “most liabili-
ty-friendly” and the “most LHP-friendly” portfolios, which 
maximize the squared correlations with liability returns and 
LHP returns, respectively. βL / MLF is the beta of liabilities with 
respect to the MLF portfolio, and βL / MBF is the beta of the 
LHP with respect to the MBF portfolio.

B
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This table displays the percentage weights of the MSR, MLF and GMV portfolios in optimal PSPs for liability-driven investing strategies. The optimality criterion 
is either the maximization of expected utility from the final funding ratio with a risk aversion of 10, or the minimization of expected shortfall with respect to a 
funding ratio of 110%.
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The top (respectively bottom) diagram displays the average (solid blue line), minimum (dashed orange line) 
and maximum (dashed grey line) values of Mean Excess Return (respectively of Tracking Error) across the 10 
overlapping historical backtesting periods for the replication of the EDHEC IEIF Index, as a function of the 
number of SCPIs in the replicating portfolio.
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The top (respectively bottom) diagram displays the average value of Mean Excess Return (respectively of 
Tracking Error) across the 10 overlapping historical backtesting periods for the replication of the EDHEC 
IEIF Index, as a function of the number of SCPIs in the replicating portfolio. The base methodology (solid 
blue line) is a cap-weighted allocation applied to the N largest SCPIs; the alternative methodologies (robust-
ness tests) include amending the allocation to equal weights (dashed orange line), amending the selection by 
including segmentation based on capital type (dashed grey line) or amending both allocation and selection 
(dashed yellow line).

M
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This fi gure displays the 2003–2019 total return performance of the MSCI Index adjusted for management 
fees (solid blue line), the EDHEC IEIF Index (dashed orange line) and the unlevered Euronext IEIF SIIC Index 
(dashed grey line), with all indexes rebased at 100 as of 31 December 2003. Management fees (80bps) and 
unlevering adjustments follow Hoesli and Oikarinen (2021). 

This fi gure displays the historical Tracking Errors experienced when replicating the MSCI Index with three 
respective portfolios, as a function of the investment horizon. Each investment horizon corresponds to one 
of the 10 overlapping backtesting periods (2003–2019 = 16 years, 2004–2019 = 15 years, etc.). The three rep-
licating portfolios are i) a portfolio allocated 100% to the EDHEC IEIF Index (solid blue line), ii) a portfolio 
allocated 90% to the EDHEC IEIF Index and 10% to the Euronext IEIF SIIC Index (solid orange line), and iii) 
a portfolio allocated 90% to the EDHEC IEIF Index and 10% to the 1-y lagged Euronext IEIF SIIC Index (solid 
grey line). The dashed yellow line represents the average Tracking Error value across all 10 investment hori-
zons for the EDHEC IEIF Index portfolio (100% SCPIs).
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The top (respectively bottom) diagram displays the average (solid blue line), minimum (dashed orange line) 
and maximum (dashed grey line) values of Mean Excess Return (respectively of Tracking Error) across the 10 
overlapping historical backtesting periods for the replication of the MSCI Index, as a function of the number 
of SCPIs in the replicating portfolio.
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The top (respectively bottom) diagram displays the average value of Mean Excess Return (respectively of 
Tracking Error) across the 10 overlapping historical backtesting periods for the replication of the MSCI Index, 
as a function of the number of SCPIs in the replicating portfolio. The base methodology (solid blue line) is a 
cap-weighted allocation applied to the N largest SCPIs; the alternative methodologies (robustness tests) in-
clude an equal weight allocation (dashed orange line), and an allocation that minimizes Tracking Error over 
the investment horizon (dashed grey line).

M
ER

TE

This fi gure displays the allocation of a replicating portfolio (for the MSCI Index) constructed in Dec. 2003 using 
the 10 largest SCPIs at the time and following a cap-weighted approach (solid blue bars) and a TE-minimiz-
ing approach (solid orange bars), where TE is optimized in-sample over the Dec. 2003–Dec. 2019 period. The 
height of each bar represents the weight of the corresponding SCPI in the replicating portfolio. 
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The diagram displays the average value of Tracking Error across the 10 overlapping historical backtesting 
periods for the replication of the EDHEC IEIF Index, as a function of the number of SCPIs in the replicating 
portfolio. Two calculations of Tracking Error are reported – unadjusted, i.e., smoothed (solid blue line), and 
desmoothed (dashed orange line).

The diagram displays the average value of Tracking Error across the 10 overlapping historical backtesting 
periods for the replication of the MSCI Index, as a function of the number of SCPIs in the replicating port-
folio. Two calculations of Tracking Error are reported – unadjusted, i.e., smoothed (solid blue line), and 
desmoothed (dashed orange line).

TE
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• From a theoretical point of view, ESG-constrained strategies should display lower risk-adjusted performance because a more constrained optimum is ex-ante 

 dominated by a less constrained optimum.
• Asset pricing models also suggest that in equilibrium a negative premium (lower expected performance) should be associated with ESG filters.

• From the empirical standpoint, a review of papers on risk-adjusted performance with ESG criteria shows contrasted results including both positive and negative impacts.

• Outperformance of ESG investing can be shown to be largely driven by sector/factor biases, and a negative alpha is obtained after accounting/correcting for these biases.

• ESG outperformance can possibly be generated by filtering on changes in ESG scores, suggesting the existence of an ESG momentum effect.
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Thank You
Without the support of its partners, EDHEC-Risk Institute 

would never have been able to develop the ambitious research chairs 
that allow it to combine academic excellence and business relevance 

for the benefit of the financial industry.

ETF, Indexing and Smart Beta Investment Strategies
sponsored by Amundi ETF, Indexing & Smart Beta

•
Goals-Based Wealth Management and Applications 

to Retirement Investing
sponsored by Bank of America

•
Designing and Implementing Welfare-Improving 

Investment Solutions for Institutions and Individuals
sponsored by FirstRand

•
Real Estate in Modern Investment Solutions

sponsored by Swiss Life Asset Managers France

risk.edhec.edu
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      Institute

A major redirection of resources is required from all areas of economic activity 
to tackle climate change in a decisive manner. Although solutions cannot solely 
come from finance, finance will play a major role in the redirection of resources 

required in the energy transition.

Explore the online Cimate Change and Sustainable Finance Specialisation and benefit from a practical 
teaching experience delivered by some of the world’s leading experts from EDHEC-Risk Institute, 

who collaborate to provide a 360 holistic view of climate change, leading to a better understanding 
of how financial markets can be used and mobilized for this unique challenge.

This 100% digital programme comprises 4 courses:
• Science and Engineering of Climate Change
• Economics and Policies of Climate Change

• The Finance of Climate Change
• Climate Aware Investing

This innovative programme will help you understand global warming with a wide 
perspective ranging from the science to the finance of climate change.

You will also earn the prestigious EDHEC-Risk certificate, a recognised marker of expertise 
in the field that will take your career to the next level. This innovative programme is available 

on the world’s largest e-learning platform: Coursera.

For further information, please contact caroline.prevost@edhec.edu

How Financial Markets 
can be Used and Mobilised 
to Tackle Climate Change ? 

Visit https://risk.edhec.edu/climate-change-and-sustainable-investing
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