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Introduction 

The objective of the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index is to represent the 
performance of large and mid capitalisation companies from the underlying investment universe while 
outperforming its Cap-Weighted Reference Index. 

This outperformance relative the cap-weighted reference is conducted through systematic index construction 
and management processes: 

• Sub-indices correspond to investible and diversified proxies for six risk factors that have been widely 
documented in the academic literature and recognized to be remunerated over the long run, namely: 

o Value 
o Size (represented in the reference universe by the mid cap factor) 
o Low Volatility 
o Momentum 
o Profitability 
o Investment 

• The diversification methodology used as a weighting scheme within each sub-index is the Scientific Beta 
Diversified Multi-Strategy weighting scheme. Designed to limit model risks in the diversification process, 
this diversification method is defined as the equally weighted combination of five popular diversification 
schemes 

o Maximum Deconcentration 
o Maximum Decorrelation 
o Efficient Minimum Volatility 
o Efficient Maximum Sharpe Ratio 
o Diversified Risk Weighted 

• We attribute an equal weight to each of the sub-indices of the Scientific Beta Multi-Beta Multi-Strategy EW 
Index. 

 

This document 

• introduces the Scientific Beta Universe that constitutes the reference universe for the Scientific Beta Multi-
Beta Multi-Strategy Six-Factor EW Index. 

• describes the construction process of the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index and 
its sub-indices, namely: 

o Scientific Beta Value Diversified Multi-Strategy Index 
o Scientific Beta Mid Cap Diversified Multi-Strategy Index 
o Scientific Beta High Momentum Diversified Multi-Strategy Index 
o Scientific Beta Low Volatility Diversified Multi-Strategy Index 
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Introduction 

o Scientific Beta High Profitability Diversified Multi-Strategy Index 
o Scientific Beta Low Investment Diversified Multi-Strategy Index 

• describes the periodic review of the sub-indices’ weights within the Scientific Beta Multi-Beta Multi-Strategy 
Six-Factor EW Index, which, along with the periodic maintenance of the sub-indices, determines the 
periodic changes to Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index. 

 

Note that the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices are reviewed and maintained 
as stand-alone indices, and we contextualise their individual quarterly review processes, up-stream of the 
Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index Review. 

In conjunction with this document, and the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices’ 
Construction Ground Rules, we refer the reader to the following ERI Scientific Beta rule sets that describe all 
necessary steps in Scientific Beta Index Construction and Maintenance for Scientific Beta Individual indices 
available on the www.scientificbeta.com platform: 

• ERI Scientific Beta Universe Construction Rules describe the geographical break-down of the Scientific Beta 
Equity Universe which forms the basis of all Scientific Beta Equity Indices, including Scientific Beta Multi-
Beta Multi-Strategy Six-Factor EW sub-indices. This document also outlines the quarterly review process 
that is used to maintain the constituents of this universe. 

• ERI Scientific Beta Equity Strategy Calculation Rules describe the methodology for the calculation of 
Scientific Beta Equity Indices, including the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index 
and the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices. It provides an overview of their 
calculation process as well as the detailed calculation formulas together with the adjustments made due to 
regular changes in constituents and corporate actions. 
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Methodological Terms 
 

In this section, we define the terms that will be used in the rest of this document. 

 

Regional Universe 
A universe of securities made up from the securities from one or several Geographic Basic Blocks. When a user 
selects a Regional Universe and a stock weighting scheme, the chosen construction steps will first be performed 
on each Geographic Basic Block. The final index will be obtained by combining the resulting blocks in 
proportion to their free-float market capitalisation. 

 

Reference Index 
The Scientific Beta Cap-Weighted Reference Index is a set of securities used as reference for analysis and 
investment purposes. It is defined as the free-float market capitalisation-weighted index on the Regional 
Universe. In the context of its construction, all relative risk and return measures for the Scientific Beta Multi-Beta 
Multi-Strategy Six-Factor EW Index and its sub-Indices are performed relatively to the Scientific Beta Cap-
Weighted Reference Index. A comprehensive description of Scientific Beta Cap-Weighted methodology is 
provided on the www.scientificbeta.com platform. 

 

Sub-Index 
A sub-index is a set of stocks that belong to the Underlying Universe and represents a segment of the Scientific 
Beta Multi-Beta Multi-Strategy Six-Factor EW Index. This sub-index is represented transparently by one of the 
Scientific Beta Indices available on the www.scientificbeta.com platform, and which is selected to serve as a 
sub-index in the composition of the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index. As per ERI 
Scientific Beta Index Construction approach, a Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-index 
is a unique combination of one stock selection, one weighting scheme and one relative risk control step. 

 

Inception Date 
ERI Scientific Beta has set the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index Inception Date to the 
21st June 2002. 

 

Review Date 
Each quarter, on the third Friday of March, June, September and December, ERI Scientific Beta re-sets 
systematically the allocation to the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices within 
the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index to equal-weight. 
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Regional Universe Definition 
Emerging EMEA (Europe, Middle-East & Africa) 

Emerging EMEA (Europe, Middle-East & Africa) is one of the Geographic Basic Blocks and the Emerging EMEA 
Universe is made up of 1601 stocks, a fixed number of securities, from Czech Republic, Egypt, Greece (from June 
2015), Hungary, Morocco (before June 2014), Poland, Qatar (from June 2014), Russia, South Africa, Turkey and 
United Arab Emirates (from June 2014). 
 
In order to construct the ERI Scientific Beta Global, Extended Developed Europe and Extended USA Universes, 
all companies that have actively traded securities on an exchange that is associated with one of the countries in 
the ERI Scientific Beta Global Universe2 have to be assigned a nationality. The guiding principle of the rule-
driven approach used to assign a company to a country is to seek evidence that confirms the company can be 
assigned to the country where the company has its primary listing. If the headquarters are located in the same 
country as the primary listing or if the country of incorporation is located in the same country as the primary 
listing then the company and its listed securities are automatically allocated to the country of primary listing. 

The ERI Scientific Beta Global Universe is the aggregation of a set of 11 complementary and mutually exclusive 
Geographic Basic Blocks. The Extended Developed Europe, Extended USA Universes, and the Geographic Basic 
Blocks of the Global Universe all contain a fixed number of securities, which are selected and reviewed 
quarterly, based on their free-float market capitalisation and their liquidity. Only the most liquid and highest 
free-float market capitalisation constituents are selected. Thus, Geographic Basic Blocks and Extended 
Universes are representative of their respective underlying equity markets.  

There is no discretionary or non-documented addition/exclusion of securities to/from the ERI Scientific Beta 
Global Equity, Extended Developed Europe and Extended USA Universes. Of course, under the objective and 
rules of management of the Scientific Beta Equity Indices, certain securities belonging to this list of stocks can 
be systematically disregarded in the index construction, but this "exclusion" is based on the ground rules of 
each index, which are systematic and transparent, and are designed to contribute to the achievement of the 
objective of the index.  

For a comprehensive and detailed description of our country attribution system, please refer to the ERI 
Scientific Beta Universe Construction Rules. 
 

 

 

                                                           

1 140 before June 2010 
2 47 as at the June 2017 index review. 
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Construction 
Multi-Beta Multi-Strategy Six-Factor EW 

 

The construction of the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index follows a systematic three-
fold process illustrated by the chart below. 

 
Chart 1 – Construction Process 

• First, among all Scientific Beta sub-indices available on the www.scientificbeta.com platform, we have 
identified a sub-set of six sub-indices that correspond to investible proxies for respectively six risk 
factors that have been widely documented in the academic literature and recognized to be 
remunerated over the long run: 

o Size  
o Valuation 
o Momentum 
o Volatility 
o Profitability 
o Investment 

• Then, we ensure each of those six proxies is diversified, using the Scientific Beta Diversified Multi-
Strategy Weighting Scheme. Designed to limit model risks in the diversification process, this 
diversification method is defined as the equally weighted combination of five popular diversification 
schemes 

o Maximum Deconcentration 

Sub-Indices Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index
Universe Construction Stock Selection Weighting Scheme Sub-Indices Allocation Scheme
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50% highest
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Deconcentration
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profitability stocks

Efficient
Maximum
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Div. Multi-Strategy
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Risk
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Low Investment

Div. Multi-Strategy
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Equal Weight
of the sub-indices

Scientific Beta
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Six-Factor EW

Index
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Construction 
Multi-Beta Multi-Strategy Six-Factor EW 

o Maximum Decorrelation 
o Efficient Minimum Volatility 
o Efficient Maximum Sharpe Ratio 
o Diversified Risk Weighted 

• Finally, the allocation among the selected sub-indices is the result of re-setting the weights of Scientific 
Beta Multi-Beta Multi-Strategy Six-Factor Equal-Weight sub-indices to equal-weights. 

In the next sections, we explain in detail each of those constructions steps. 

Stock Selection 

ERI Scientific Beta stock selection is systematic and quantitative. The stock selection scheme consists in ranking 
the stocks of the Regional Universe according to variables representing the remunerated risk factors and 
partitioning the resulting ranked stocks into two complementary and equally important Screened Universes. 
We list the six remunerated factors and the variables used to define these factors: 

• Size (Mid Cap): Size is defined as the free-float market capitalization. Only a portion of shares issued by 
a company is considered to be available for trading and is called the free-float. It is calculated by 
subtracting the number of shares unavailable for trading from the total outstanding amount of issued 
shares. The size selection consists of ranking the stocks according to their free-float market 
capitalisation and partitioning the resulting ranked stocks into two complementary and equally 
important universes: Large Cap stocks on the one hand, and Mid Cap stocks on the other, and selecting 
only the Mid Cap stocks. 

• Valuation (Value): Valuation is defined as book-to-market ratio, which is the ratio of latest available 
book value of shareholders’ equity to the average company market capitalisation over the last week 
prior to the Cut-Off date. The valuation selection consists in ranking the stocks according to their book-
to-market ratio and partitioning the resulting ranked stocks into two complementary and equally 
important universes: high book-to-market (or Value) stocks on the one hand, and low book-to-market 
(or Growth) stocks on the other, and selecting only the Value stocks. 

• Momentum (High Momentum): Momentum is defined as the return over the period covering the past 
52 weeks but excluding the most recent four weeks. Initial and final prices used in the computation of 
the returns are averaged over the last 5 days before the initial and final dates respectively. The 
momentum selection consists in ranking the stocks according to their total return over the period 
corresponding to the past twelve months excluding the last month and partitioning the resulting 
ranked stocks into two complementary and equally important universes: high (positive) momentum 
stocks on the one hand, and low (negative) momentum stocks on the other, and selecting only the high 
momentum stocks. 

• Volatility (Low Volatility): Stock volatility is defined as the standard deviation of the last 104 weekly 
returns (end of week data points). The volatility selection consists in ranking the stocks according to 
their historical volatility; partitioning the resulting ranked stocks into two complementary and equally 
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Construction 
Multi-Beta Multi-Strategy Six-Factor EW 

important universes: High Volatility stocks on the one hand, and Low Volatility stocks on the other, and 
selecting only the Low Volatility stocks. 

• Profitability (High Profitability): Profitability is defined as Gross Profitability ratio, which is the ratio of 
previous fiscal year's Gross Profit to Total Assets. The profitability selection scheme consists in ranking 
the stocks of the Regional Universe according to their Gross Profitability ratio and partitioning the 
resulting ranked stocks into two complementary and equally important Screened Universes: High 
Profitability stocks on the one hand, and Low Profitability stocks on the other, and selecting only the 
High Profitability stocks. 

• Investment (Low Investment): Investment is defined as the percentage increase in the Total Assets of 
a company in the previous fiscal year compared to two years before the previous fiscal year (Asset 
Growth). The investment selection consists in ranking the stocks according to their Asset Growth and 
partitioning the resulting ranked stocks into two complementary and equally important Screened 
Universes: high Asset Growth, or High Investment, stocks on the one hand, and low Asset Growth, or 
Low Investment, stocks on the other, and selecting only the Low Investment stocks. 

Diversified Multi-Strategy Weighting Scheme 

ERI Scientific Beta defines the Diversified Multi-Strategy Weighting Scheme as the equally weighted 
combination of the Maximum Deconcentration, Maximum Decorrelation, Efficient Minimum Volatility, Efficient 
Maximum Sharpe Ratio and Diversified Risk Weighted strategies. 

• The Maximum Deconcentration strategy aims at combining the set of stocks with lowest possible 
portfolio concentration, subject to budget constraints. 

• The Maximum Decorrelation strategy aims at combining the set of stocks with lowest average pair-wise 
correlation with regard to total portfolio volatility, subject to budget constraints. 

• The Efficient Minimum Volatility strategy aims at combining the set of stocks with lowest possible total 
portfolio volatility, subject to budget constraints. 

• The Efficient Maximum Sharpe Ratio strategy aims at combining the set of stocks with highest possible 
risk-adjusted expected returns, subject to budget constraints. 

• The Diversified Risk Weighted strategy is a weighting scheme that attempts to equalise the individual 
stock contributions to the total volatility of the index, assuming uniform correlations across stocks. 

The  Scientific Beta Diversified Multi-Strategy weight is an equal-weight combination of the weights that result 
from the five described weighting schemes. 
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Construction 
Multi-Beta Multi-Strategy Six-Factor EW 

Quarterly Review 

We first contextualise the review of the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index in the 
overall Scientific Beta Index Review Process. As shown in the table below, the Scientific Beta Multi-Beta Multi-
Strategy Six-Factor EW sub-indices as well as the Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index 
are reviewed at the Scientific Beta Review Date of each quarter (Close of third Friday of March, June, September 
and December). 

This table lists and describes the timing, frequency and calibration period used in the implementation of the 
main construction steps of Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index. 

 

Event Cut-Off Date Scientific Beta Review Date  

Description 
ERI Scientific Beta retrieve, analyse and 
engineer the data that feeds into the 
calculation of all indices 

All Scientific Beta Indices are reviewed 
quarterly. At this date is also updated the 
constitution of Scientific Beta Underlying 
Equity Universe 

Timing Close of first Friday of March, June, 
September and December 

Close of third Friday of March, June, 
September and December 

Frequency Quarterly Quarterly 

 

The weighting of Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices within the Scientific Beta 
Multi-Beta Multi-Strategy Six-Factor EW Index is systematic. 

ERI Scientific Beta resets the allocation to each of the six Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW 
sub-indices to 1/6 respectively . 

The Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index Quarterly Review is performed at the same 
quarterly dates than Scientific Beta sub-indices reviews. 
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Stock Selection Rules 
High Low Volatility 

Stock Selection Principle 
ERI Scientific Beta stock selection is systematic and quantitative. 

The volatility stock selection scheme consists in ranking the stocks of the Regional Universe according to their 
historical volatility and partitioning the resulting ranked stocks into two complementary and equally important 
Screened Universes: high volatility stocks on the one hand, and low volatility stocks on the other. 

We define the stock volatility as the standard deviation of its last 104 weekly returns (end of week data points).  

Annual & Quarterly Reviews 
At quarterly reviews of Q1, Q3 and Q4 we only account for quarterly additions and deletions while at the Q2 
annual review we also look at surviving stocks. The annual review is subject to a buffer-based turnover control 
method. The second quarter end is used as the annual point since many corporates report or revise their fiscal 
year data at or around that time. The annual and quarterly review processes are described in the next section. 

In accordance with ERI Scientific Beta Universe Construction Rules, the Regional Universe is updated at each 
review date, to account for quarterly additions and deletions. Stocks’ individual volatilities or scores are 
percentiled at the Regional Universe level. 

Under our notation, for example, the 1st percentile is associated to a stock with a very high volatility while the 
99th percentile is associated to a stock with a very low volatility relative to other stocks. 

Annual Full Review of Selection 
Regardless of the stock’s age in the universe, if its new score’s percentile is higher than the 40th percentile, then 
it is assigned to the high volatility bucket. If its score is below or at the 60th percentile element, it is assigned to 
the low volatility bucket. 

The 40th to 60th interval serves as a buffer to improve the stability of the index by preventing versatile moves 
around the median and reducing its annual turnover. Stocks in this interval are allocated as follows, screening 
from higher scored stocks to lower scored stocks: 

1) Surviving stocks that were previously classified as high volatility are maintained in the high volatility bucket. 

2) If that bucket is not yet fully allocated (50% of the nominal number of stocks not reached), incoming stocks 
(quarterly additions) are then added to that bucket too. 

3) Finally, if that bucket is still not fully allocated, it is completed with remaining stocks. 

This algorithm is symmetric. Starting with previously classified low volatility stocks would yield the same result. 

  

11 / 44

SciBeta CoreShares South-Africa Multi-Beta Multi-Strategy Six-Factor EW



 
 

 

Stock Selection Rules 
High Low Volatility 

Quarterly Partial Review of Selection 

At quarterly review dates the Regional Universe is updated to account for quarterly additions and deletions and 
the updated Regional Universe is scored. The median score of this new set is calculated. Incoming stocks with 
above median scores are assigned to the high volatility bucket, while incoming stocks with below or at median 
scores fall into the low volatility bucket. Surviving stocks remain within the same volatility bucket until the 
annual review. 
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Stock Selection Rules 
Large Mid Cap 

Stock Selection Principle 
ERI Scientific Beta stock selection is systematic and quantitative. 

The size stock selection scheme consists in ranking the stocks of the Regional Universe according to their 
market capitalisation and partitioning the resulting ranked stocks into two complementary and equally 
important Screened Universes: large cap stocks on the one hand, and mid cap stocks on the other. 

Size is defined as the free-float market capitalization. Only a portion of shares issued by a company is 
considered to be available for trading and is called the free-float. It is calculated by subtracting the number of 
shares unavailable for trading from the total outstanding amount of issued shares. For a full description of our 
assessment of free-float, please refer to ERI Scientific Beta Universe Construction Rules. 

Annual & Quarterly Reviews 
At quarterly reviews of Q1, Q3 and Q4 we only account for quarterly additions and deletions while at the Q2 
annual review we also look at surviving stocks. The annual review is subject to a buffer-based turnover control 
method. The second quarter end is used as the annual point since many corporates report or revise their fiscal 
year data at or around that time. The annual and quarterly review processes are described in the next section. 

In accordance with ERI Scientific Beta Universe Construction Rules, the regional universe is updated at each 
review date, to account for quarterly additions and deletions. Stocks’ individual size scores are percentiled at 
the regional universe level. 

Under our notation, for example, the 1st percentile is associated to a very large cap stock while the 99th 
percentile is associated to relatively smaller stocks. 

Annual Full Review of Selection 
Regardless of the stock’s age in the universe, if its new score’s percentile is higher than the 40th percentile, then 
it is assigned to the large cap bucket. If its score is below or at the 60th percentile element, it is assigned to the 
mid cap bucket. 

The 40th to 60th interval serves as a buffer to improve the stability of the index by preventing versatile moves 
around the median and reducing its annual turnover. Stocks in this interval are allocated as follows, screening 
from higher scored stocks to lower scored stocks: 

1) Surviving stocks that were previously classified as large cap are maintained in the large cap bucket; 

2) If that bucket is not yet fully allocated (50% of the nominal number of stocks not reached), incoming stocks 
(quarterly additions) are then added to that bucket too; 

3) Finally, if that bucket is still not fully allocated, it is completed with remaining stocks. 

This algorithm is symmetric. Starting with previously classified mid cap stocks  would yield the same result. 
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Stock Selection Rules 
Large Mid Cap 

Quarterly Partial Review of Selection 
At quarterly review dates the Regional Universe is updated to account for quarterly additions and deletions and 
the updated Regional Universe is scored. The median score of this new set is calculated. Incoming stocks with 
above median size are assigned to the large cap bucket, while incoming stocks with below or at median size fall 
into the mid cap bucket. Surviving stocks remain within the same size bucket until the annual review. 
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Stock Selection Rules 
High Low Book To Market 

Stock Selection Principle 
ERI Scientific Beta stock selection is systematic and quantitative. 

The book-to-market ratio stock selection scheme consists in ranking the stocks of the Regional Universe 
according to their book value to market value and partitioning the resulting ranked stocks into two 
complementary and equally important Screened Universes: high book-to-market (or value) stocks on the one 
hand, and low book-to-market (or growth) stocks on the other. 

The book-to-market ratio is defined as the ratio of the last available book value of shareholders’ equity to the 
average company market capitalisation over the last week prior to the Cut-Off date.  

Annual & Quarterly Reviews 
At quarterly reviews of Q1, Q3 and Q4 we only account for quarterly additions and deletions while at the Q2 
annual review we also look at surviving stocks. The annual review is subject to a buffer-based turnover control 
method. The second quarter end is used as the annual point since many corporates report or revise their fiscal 
year data at or around that time. The annual and quarterly review processes are described in the next section. 

In accordance with ERI Scientific Beta Universe Construction Rules, the regional universe is updated at each 
review date, to account for quarterly additions and deletions. Stocks’ individual book-to-market ratios or scores 
are percentiled at the regional universe level. 

Under our notation, for example, the 1st percentile is associated to a stock with a very high book-to-market ratio 
while the 99th percentile is associated to a very low book-to-market ratio relative to other stocks. 

Annual Full Review of Selection 
Regardless of the stock’s age in the universe, if its new score’s percentile is higher than the 40th percentile, then 
it is assigned to the high book-to-market bucket. If its score is below or at the 60th percentile element, it is 
assigned to the low book-to-market bucket. 

The 40th to 60th interval serves as a buffer to improve the stability of the index by preventing versatile moves 
around the median and reducing its annual turnover. Stocks in this interval are allocated as follows, screening 
from higher scored stocks to lower scored stocks: 

1) Surviving stocks that were previously classified as high book-to-market are maintained in the high book-to-
market bucket; 

2) If that bucket is not yet fully allocated (50% of the nominal number of stocks not reached), incoming stocks 
(quarterly additions) are then added to that bucket too; 

3) Finally, if that bucket is still not fully allocated, it is completed with remaining stocks. 

This algorithm is symmetric. Starting with previously classified low book-to-market stocks  would yield the same 
result. 
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Stock Selection Rules 
High Low Book To Market 

Quarterly Partial Review of Selection 
At quarterly review dates the Regional Universe is updated to account for quarterly additions and deletions and 
the updated Regional Universe is scored. The median score of this new set is calculated. Incoming stocks with 
above median scores are assigned to the high book-to-market ratio bucket, while incoming stocks with below 
or at median scores fall into the low book-to-market ratio bucket. Surviving stocks remain within the same 
book-to-market ratio bucket until the annual review. 
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Stock Selection Rules 
High Low Momentum 

Stock Selection Principle 
ERI Scientific Beta stock selection is systematic and quantitative. 

The momentum stock selection scheme consists in ranking the stocks of the Regional Universe according to 
their momentum, and partitioning the resulting ranked stocks into two complementary and equally important 
Screened Universes: high momentum stocks on the one hand, and low momentum stocks on the other. 

The momentum score is defined as the return over a 52-week period until the Cut-Off date, with the exception 
of the last four weeks. Initial and final prices used in the computation of the returns are averaged over the last 5 
days before the initial and final dates respectively.  

Semi-Annual Reviews 
At semi-annual reviews of Q1 and Q3 we only account for quarterly additions and deletions while at the Q2 and 
Q4 semi-annual reviews all stocks (including surviving stocks) are considered in the selection process. The semi-
annual full reviews are subject to a buffer-based turnover control method described below in details. 

In accordance with ERI Scientific Beta Universe Construction Rules, the Regional Universe is updated at each 
review date, to account for quarterly additions and deletions. Stocks’ individual momentum values are 
percentiled at the Regional Universe level. 

Under our notation, for example, the 1st percentile is associated to a stock with a very high momentum while 
the 99th percentile is associated to a very low momentum relative to other stocks. 

Semi-Annual Full Review of Selection (Q2 & Q4) 
Regardless of the stock’s age in the universe, if its new score’s percentile is higher than the 40th percentile, then 
it is assigned to the high momentum bucket. If its score is below or at the 60th percentile element, it is assigned 
to the low momentum bucket. 

The 40th to 60th interval serves as a buffer to improve the stability of the index by preventing versatile moves 
around the median and reducing its annual turnover. Stocks in this interval are allocated as follows, screening 
from higher scored stocks to lower scored stocks: 

1) Surviving stocks that were previously classified as high momentum are maintained in the high momentum 
bucket; 

2) If that bucket is not yet fully allocated (50% of the nominal number of stocks not reached), incoming stocks 
(quarterly additions) are then added to that bucket too; 

3) Finally, if that bucket is still not fully allocated, it is completed with remaining stocks. 

This algorithm is symmetric. Starting with previously classified low momentum stocks would yield the same 
result. 
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Stock Selection Rules 
High Low Momentum 

Semi-Annual Partial Review of Selection (Q1 & Q3) 
At Semi-Annual partial review dates the Regional Universe is updated  to account for quarterly additions and 
deletions and the updated Regional Universe is scored. The median score of this new set is calculated. Incoming 
stocks with above median scores are assigned to the high momentum bucket, while incoming stocks with 
below or at median scores fall into the low momentum bucket. Surviving stocks remain within the same 
momentum bucket until the semi-annual review. 

 

18 / 44

SciBeta CoreShares South-Africa Multi-Beta Multi-Strategy Six-Factor EW



 

Stock Selection Rules 
High Low Profitability 

Stock Selection Principle 
ERI Scientific Beta stock selection is systematic and quantitative. 

The profitability stock selection scheme consists in ranking the stocks of the Regional Universe according to 
their Gross Profitability and partitioning the resulting ranked stocks into two complementary and equally 
important Screened Universes: high Gross Proftability (or high profitability) stocks on the one hand, and low 
Gross Proftability (or low profitability) stocks on the other. 

The Gross Profitability is defined as the ratio of previous fiscal year's Gross Profit to total assets. It is updated at 
the Cut-off date of June, once in a year. It is written as: 

 

𝐺𝑟𝑜𝑠𝑠 𝑃𝑟𝑜𝑓𝑖𝑡𝑎𝑏𝑖𝑙𝑖𝑡𝑦𝑡 =  
𝐺𝑟𝑜𝑠𝑠 𝑃𝑟𝑜𝑓𝑖𝑡 𝑡−1
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠𝑡−1

. It is updated at the Cut-off Date of June, once a year. 

Annual & Quarterly Reviews 
At quarterly reviews of Q1, Q3 and Q4 we only account for quarterly additions and deletions while at the Q2 
annual review we also look at surviving stocks. The annual review is subject to a buffer-based turnover control 
method. The second quarter end is used as the annual point since many corporates report or revise their fiscal 
year data at or around that time. The annual and quarterly review processes are described in the next section. 

In accordance with ERI Scientific Beta Universe Construction Rules, the regional universe is updated at each 
review date, to account for quarterly additions and deletions. Stocks’ individual Gross Profitability ratios are 
percentiled at the regional universe level. 

Under our notation, for example, the 1st percentile is associated to a stock with a particularly high Gross 
Profitability ratio while the 99th percentile is associated to a particulary low Gross Profitability ratio relative to 
other stocks. 

Annual Full Review of Selection 
Regardless of the stock’s age in the universe, if its new score’s percentile is higher than the 40th percentile, then 
it is assigned to the high Gross Profitability bucket. If its score is below or at the 60th percentile element, it is 
assigned to the low Gross Profitability bucket. 

The 40th to 60th interval serves as a buffer to improve the stability of the index by preventing versatile moves 
around the median and reducing its annual turnover. Stocks in this interval are allocated as follows, screening 
from higher scored stocks to lower scored stocks: 

1) Surviving stocks that were previously classified as high Gross Profitability are maintained in the high Gross 
Profitability bucket; 

2) If that bucket is not yet fully allocated (50% of the nominal number of stocks not reached), incoming stocks 
(quarterly additions) are then added to that bucket too; 
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Stock Selection Rules 
High Low Profitability 

3) Finally, if that bucket is still not fully allocated, it is completed with remaining stocks. 

This algorithm is symmetric. Starting with previously classified low Gross Profitability stocks  would yield the 
same result. 

Quarterly Partial Review of Selection 
At quarterly review dates the Regional Universe is updated to account for quarterly additions and deletions and 
the updated Regional Universe is scored. The median score of this new set is calculated. Incoming stocks with 
above median scores are assigned to the Gross Profitability ratio bucket, while incoming stocks with below or at 
median scores fall into the low Gross Profitability ratio bucket. Surviving stocks remain within the same Gross 
Profitability bucket until the annual review. 
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Stock Selection Rules 
High Low Investment 

Stock Selection Principle 
ERI Scientific Beta stock selection is systematic and quantitative. 

The investment stock selection scheme consists in ranking the stocks of the Regional Universe according to 
their Asset Growth (proxy for investment) and partitioning the resulting ranked stocks into two complementary 
and equally important Screened Universes: high Asset Growth (or high investment) stocks on the one hand, and 
low Asset Growth (or low investment) stocks on the other. 

The Asset Growth is defined as the percentage increase in the Total Assets of a company in the previous fiscal 
year compared to two years before the previous fiscal year. It is updated at the Cut-off date of June, once in a 
year. It is written as: 

Asset Growtht =  Total Assets t−1
Total Assets t−3

−  1. It is updated at the Cut-off Date of June, once a year. 

Annual & Quarterly Reviews 
At quarterly reviews of Q1, Q3 and Q4 we only account for quarterly additions and deletions while at the Q2 
annual review we also look at surviving stocks. The annual review is subject to a buffer-based turnover control 
method. The second quarter end is used as the annual point since many corporates report or revise their fiscal 
year data at or around that time. The annual and quarterly review processes are described in the next section. 

In accordance with ERI Scientific Beta Universe Construction Rules, the regional universe is updated at each 
review date, to account for quarterly additions and deletions. Stocks’ individual Asset Growth ratios are 
percentiled at the regional universe level. 

Under our notation, for example, the 1st percentile is associated to a stock with a particularly high Asset Growth 
ratio while the 99th percentile is associated to a particulary low Asset Growth ratio relative to other stocks. 

Annual Full Review of Selection 
Regardless of the stock’s age in the universe, if its new score’s percentile is higher than the 40th percentile, then 
it is assigned to the high Asset Growth bucket. If its score is below or at the 60th percentile element, it is 
assigned to the low Asset Growth bucket. 

The 40th to 60th interval serves as a buffer to improve the stability of the index by preventing versatile moves 
around the median and reducing its annual turnover. Stocks in this interval are allocated as follows, screening 
from higher scored stocks to lower scored stocks: 

1) Surviving stocks that were previously classified as high Asset Growth are maintained in the high Asset 
Growth bucket; 

2) If that bucket is not yet fully allocated (50% of the nominal number of stocks not reached), incoming stocks 
(quarterly additions) are then added to that bucket too; 

3) Finally, if that bucket is still not fully allocated, it is completed with remaining stocks. 
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Stock Selection Rules 
High Low Investment 

This algorithm is symmetric. Starting with previously classified low Asset Growth stocks  would yield the same 
result. 

Quarterly Partial Review of Selection 
At quarterly review dates the Regional Universe is updated to account for quarterly additions and deletions and 
the updated Regional Universe is scored. The median score of this new set is calculated. Incoming stocks with 
above median scores are assigned to the Asset Growth ratio bucket, while incoming stocks with below or at 
median scores fall into the low Asset Growth ratio bucket. Surviving stocks remain within the same Asset 
Growth bucket until the annual review. 
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Expected Returns Estimation 
 

Semi-deviation 
As shown by e.g. Merton (“On Estimating the Expected Return on the Market: An Exploratory Investigation”, 
Journal of Financial Economics, 1980), expected returns are particularly hard to estimate. An insight from 
financial theory says investors will be averse to holding securities with high total risk. Our total risk estimate is 
the downside risk or semi-deviation of the returns of each constituent. This total risk estimate provides the 
means to estimate expected returns. The idea behind this is that, since investors want to avoid holding stocks 
with high semi-deviation, these stocks will have a relatively low price and thus a high expected return. 

The semi-deviation is a downside risk measure. Compared to volatility, the semi-deviation is a more meaningful 
definition of risk since it only takes into account deviations below the mean. Over a 2 year calibration period 
(using the last 104 weekly returns, end of week points), we compute the semi-deviation of the returns of each 
constituent  SEMi  with respect to the average return µi of the i-th stock as: 

SEMi = �E �min�ri,t − µi, 0�2� 

where E[. ] denotes the expectation operator computed as the arithmetic average, min(x, y) denotes the 
minimum of x and y, and  ri,t R is the return of stock i in week t. This measure is recomputed at the beginning of 
each quarter. 

Deciles grouping 
Rather than using the individual values of semi-deviation, the stocks will be sorted into decile11 portfolios based 
on their semi-deviation. That is, the 10% of stocks with the highest semi-deviations are grouped into one 
portfolio, then the 10% of stocks with the second highest semi-deviations are grouped, and so forth. Within 
each of these portfolios, the median semi-deviation for stocks is computed in the portfolio. 

We will then set the expected return of a stock proportional to the median semi-deviation of all stocks in the 
portfolio the stock belongs to 2. The idea is that expected returns of a stock should be linked to the typical semi-
deviation of stocks in the group that the stock belongs to. We do not use each stock’s semi-deviation directly to 
avoid estimation error. In fact, financial research commonly identifies differences in expected returns between 
different groups of stocks but rarely develops predictions about individual stocks. Thus we use a robust relation 
between the average semi-deviation of a group of stocks and their expected return. More precisely, the stock’s 
weighting will be computed by setting the expected excess return of the stock used in the optimisation equal 
to the median semi-deviation of stocks in the decile portfolio. This is based on the insight that stocks with high 
semi-deviation have high expected returns. 

1 If the index has less than 100 constituents, quintiles are used instead.  If the index has less than 50 constituents, quartiles are used. 
2 The value of the proportionality constant is irrelevant in the Sharpe ratio optimisation procedure, as long as this value is strictly positive. 
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Weighting Scheme 
Diversified Multistrategy 

ERI Scientific Beta defines its Diversified Multistrategy by using an equally-weighted combination of the 
Maximum Deconcentration, Maximum Decorrelation, Efficient Minimum Volatility, Efficient Maximum Sharpe 
Ratio and Diversified Risk Parity strategies. 

The Maximum Deconcentration strategy aims at combining the set of stocks with lowest possible portfolio 
concentration, subject to budget constraints. 

The Diversified Risk Parity is a weighting scheme that attempts to equalise the individual stock contributions to 
the total volatility of the index, assuming uniform correlations across stocks. 

The Maximum Decorrelation strategy aims at combining the set of stocks with lowest average pairwise 
correlation with regard to total portfolio volatility, subject to budget constraints. 

The Efficient Minimum Volatility strategy aims at combining the set of stocks with lowest possible total 
portfolio volatility, subject to budget constraints. 

The Efficient Maximum Sharpe Ratio strategy aims at combining the set of stocks with highest possible risk-
adjusted expected returns, subject to budget constraints. 

All the portfolio construction steps described in the following sections are applied separately to each of those 
five strategies, which results in five sets of weights. Only then, the Diversified Multistrategy is made of the 
equal-weighted combination of the resulting sets. 
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Weighting Scheme 
Maximum Deconcentration 

Concentration definition 
ERI Scientific Beta uses the Herfindhal Index as a measure for concentration. Given a vector w that contains the 
weights of N portfolio constituents, the Herfindhal Index  Hp of the portfolio is defined as 

 Hp = �wi
2

N

i=1

= w′w 

Optimisation 
We determine the optimal weights as the set of weights that allow an investor to obtain the lowest 
concentration Hp. Using only the 𝑁 optimisable stocks, the constituents’ weights that solve this optimisation 
are the weights 𝑤∗ obtained as follows: 

𝑤∗ = arg max
𝑤∈ℝ𝑁

1
w′w

 

 Under constraints    Kw = c 

where Kw = c  expresses the set of k linear constraints with K ∈ ℳk,N(ℝ) and c ∈ ℝk and w being the vector of 
portfolio weights. 

Constraints 
Budget constraint 

The budget constraint imposes optimized weigths to sum to one. This translates into: 

𝑤′𝑒 = 1 where 𝑒 ∈ ℝ𝑛 is the vector of ones. 

Resolution 
In the absence of additional constraints, the Maximum Deconcentration coincides with the equal-weighting 
scheme. 
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Weighting Scheme 
Maximum Decorrelation 

Maximum Decorrelation Strategy 
The Maximum Decorrelation strategy aims at minimising the volatility of a portfolio of stocks under the 
assumption that individual volatilities are identical and thus only exploiting the correlation structure which is 
equivalent to minimising w′Ρw  where w is the set of weights and Ρ the correlation matrix of returns. The 
Maximum Decorrelation approach is an application to equity portfolio construction of the diversification 
measure [1 −  w′Ρw ] suggested by Christoffersen et al. ("Is the Potential for International Diversification 
Disappearing?", 2010). 

The Maximum Decorrelation strategy derives its set of optimal weights  𝑤∗ by maximising: 

C(w) =
1

√w′Ρw
 

where Ρ  is the factor-based estimation of the correlation matrix for returns and 𝑤 is the vector of weights of the 
index constituents. 

This computation requires estimations of the correlation matrix. As described in more detail in the paramaters 
estimation section, we estimate the factor-based correlation matrix 𝚸 using Principal Component Analysis, 
based on the past 104 weekly historical constituents’ returns. 

Optimisation 
Given the correlation matrix estimate P, using only the 𝑁 optimisable stocks, the constituents’ weights that 
solve this optimisation are the weights 𝑤∗ obtained as follows: 

𝑤∗ = arg max
w∈ℝN

1
√𝑤′Ρ𝑤

 

 Under constraints    {Kw = c � 

where Kw = c  expresses the set of k linear constraints where K ∈ ℳk,N(ℝ) and c ∈ ℝk. 

Constraints 
Budget constraint 

The budget constraint imposes optimized weigths to sum to one. This translates into: 

w′e = 1 where e ∈ ℝn is the vector of ones. 

Resolution 

In the absence of additional constraints, the Maximum Decorrelation portfolio is  𝒘∗ = 𝐏−𝟏𝕖
𝕖′𝐏−𝟏𝕖

 . 
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Weighting Scheme 
Maximum Decorrelation 

Concentration adjustment 
After deriving the unbound solution that accounts for the budget constraint, we adjust the weights to ensure 
that all securities are included in the resulting index, but that no security is given a dominant weighting. We 
impose an upper bound ui and a lower bound li on the weight of each constituent security, where i = 1, … , N∗. 

li =
1
λN∗ ≤ wi

∗ ≤ ui =  
λ

N∗ 

where N∗ is the total number of constituents (optimisable and non-optimisable stocks). To avoid concentration, 
we set λ = 3. 

The following steps are implemented to make sure this is the case: 

a) All negative weights will be set to zero. The remaining positive weight will be normalised so that they 

sum to 1 − 1
λ
 . 

b) The lower bound 
1
λN∗

  will be added to all weights. The weights now sum to one. 

c) If the weights exceed the upper bound, these will be set equal to the upper bound and then reallocate 
the amount to all stocks that are below the upper bound but above the lower bound, pro-rated by the 
part of their weight that exceeds the lower bound. 

d) If this procedure leads to further stocks exceeding the upper bound, the above procedure will be 
repeated until the upper bound is respected by all securities. 

Let us note that imposing a positive lower bond to resulting weights prevents from the shorting of stocks. 
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Weighting Scheme 
Efficient Minimum Volatility 

Efficient Minimum Volatility 
Efficient Minimum Volatility is a weighting scheme that attempts to minimise overall portfolio volatility based 
on information on correlations and volatilities of stocks. The theoretical basis for Minimum Volatility portfolios 
lies in Markowitz (“Portfolio selection”, Journal of Finance, 1952) as such portfolios mark a spot on the mean-
variance efficient frontier. Indeed, the Minimum Volatility portfolio corresponds to a particular spot on the 
efficient frontier representing the portfolio that has the lowest level of volatility among all feasible portfolios. 

Given a vector w that contains the weights of all portfolio constituents, the total volatility	σ 	of this portfolio 
can be computed from the covariance matrix Σ  for returns of these constituents. 

	σ w′Σw 

This computation requires estimations of the covariance matrix. As described in more detail in the paramaters 
estimation section, we estimate the factor-based covariance matrix   using Principal Component Analysis, 
based on the past 104 weekly historical constituents’ returns. 
 

Optimisation 
We determine the optimal weights as the set of weights that allow an investor to obtain the lowest portfolio 
volatility, given the risk inputs and the weight constraints. Using only the  optimisable stocks, the 
constituents’ weights that solve this optimisation are the weights ∗ obtained as follows: 

 

w∗ arg	min
∈

√w Σw 

 Under constraints				 Kw c											
w′w δ								

 

 

where Σ is the estimated covariance matrix for returns of these constituents, Kw c  expresses the set of k 
linear constraints where K ∈ ,  and c ∈ , and w′w δ		expresses the quadratic norm-constraint. 

Constraints 
Budget constraint 

The budget constraint imposes optimised weigths to sum to one. This translates into: 

 

w e 1	where e ∈  is the vector of ones. 
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Weighting Scheme 
Efficient Minimum Volatility 

 

Quadratic norm-constraint 

In order to avoid excessive concentration in low volatility stocks inducing uncontrolled risk exposures in the 
resulting optimal portfolio, we follow DeMiguel et al. (“A Generalized Approach to Portfolio Optimization: 
Improving Performance by Constraining Portfolio Norms”, Management Science, 2009) and add a quadratic 
norm-constraint on target weights. One metric for concentration is the Herfindahl Index w′w, which we 
constraint not to exceed three times this of an equal-weighted portfolio of N stocks: 

w w δ
3
N

 

Resolution 
ERI Scientific Beta solves this constrained optimisation analytically, the optimal set of weights that satisfy the 
budget constraint being: 

w∗ Σ
e Σ

 

Long-only adjustment 
In the context of this diversification strategy, concentration is avoided by the quadratic norm-constraint. 

The solution of this quadratic norm-constrained optimisation problem does not guarantee non-negative 
weights. Therefore we apply a post-optimisation adjustment to the optimal weights to derive a long-only 
solution. All negative stock weights are set to nil, and the remaining portfolio weights are then normalised to 
respect the budget constraint. This adjustment is preferable to imposing long-only constraints in the 
optimisation procedure, because the latter would lead to the loss of analytical tractability. 
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Weighting Scheme 
Efficient Maximum Sharpe Ratio 

Efficient Maximum Sharpe Ratio 
The Efficient Maximum Sharpe Ratio weighting scheme attempts to combine stocks in order to achieve the 

highest risk-adjusted return in excess of the risk-free rate, or Sharpe ratio Sp = µp
σp

  where the expected excess 

return µp = E�Rp� − Rf, is the difference between the expected return and the risk-free interest rate and σp is 
the volatility or standard deviation of expected excess return, over a specific period. 

Given the vector w that contains the weights of all portfolio constituents, the numerator of the Sharpe Ratio 
can be computed from the vector µ  that contains the expected excess returns of these constituents and the 
denominator of the Sharpe ratio can be computed from the covariance matrix for the expected returns of these 
constituents Σ. 

µp = w′µ      and     σp = �w′Σw 

This computation requires estimations of both the expected returns and the covariance matrix. As described in 
more detail in the paramaters estimation section, we follow the approach proposed by Amenc, Goltz, Martellini 
and Retkowsky (“Efficient Indexation: An Alternative to Cap-Weighted Indices”, Journal of Investment 
Management, 2011) and a) estimate the expected returns 𝛍  by grouping all stocks in the universe by semi-
deviation into deciles, and attributing the decile's median figure to each stock as an expected return estimate 
for all stocks in the decile; and b) estimate the factor-based covariance matrix 𝚺  using Principal Component 
Analysis. Those estimation steps are based on the past 104 weekly historical constituents’ returns. 

Optimisation 
We determine the optimal weights as the set of weights that allow an investor to obtain the highest Sharpe 
ratio, given the risk Σ and return 𝜇 inputs and the weight constraints. Using only the 𝑁 optimisable stocks, the 
constituents’ weights that solve this optimisation are the weights 𝑤∗ obtained as follows: 

𝑤∗ = arg max
𝑤∈ℝ𝑁

𝑤′𝜇
√𝑤′Σ𝑤

 

 Under constraints    �Kw = c � 

where Kw = c  expresses the set of k linear constraints where K ∈ ℳk,N(ℝ) and c ∈ ℝk . 

Constraints 
Budget constraint 

The budget constraint imposes optimised weigths to sum to one. This translates into: 

𝑤′𝑒 = 1 where 𝑒 ∈ ℝ𝑛 is the vector of ones. 
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Weighting Scheme 
Efficient Maximum Sharpe Ratio 

Resolution 
ERI Scientific Beta solves this constrained optimisation analytically, the optimal set of weights that satisfy the 
budget constraint being: 

w∗ =
Σ−1𝜇

e′Σ−1𝜇
 

 
Concentration adjustment 
After deriving the unbound solution that accounts for the budget constraint, we adjust the weights to ensure 
that all securities are included in the resulting index, but that no security is given a dominant weighting. We 
impose an upper bound ui and a lower bound li on the weight of each constituent security, where i = 1, … , N∗. 

li =
1
λN∗ ≤ wi

∗ ≤ ui =  
λ

N∗ 

where N∗ is the total number of constituents (optimisable and non-optimisable stocks). To avoid concentration, 
we set λ = 3. 

The following steps are implemented to make sure this is the case: 

a) All negative weights will be set to zero. The remaining positive weight will be normalised so that they 

sum to 1 − 1
λ
 . 

b) The lower bound 
1
λN∗

  will be added to all weights. The weights now sum to one. 

c) If the weights exceed the upper bound, these will be set equal to the upper bound and then reallocate 
the amount to all stocks that are below the upper bound but above the lower bound, pro-rated by the 
part of their weight that exceeds the lower bound. 

d) If this procedure leads to further stocks exceeding the upper bound, the above procedure will be 
repeated until the upper bound is respected by all securities. 

Let us note that imposing a positive lower bond to resulting weights prevents from the shorting of stocks. 
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Weighting Scheme 
Diversified Risk Weighted 

Diversified Risk Weighted 

Diversified Risk Weighted is a weighting scheme that attempts to equalise the individual stock 

contributions to the total volatility of the index, assuming uniform correlations across stocks. It is an 

application of the Risk Weighted approach developed by Maillard, Roncalli and Teïletche (2010), where 

one makes the explicit assumption that all pairwise correlation coefficients are identical. 

Optimisation 

The Diversified Risk Weighted optimisation can be seen as a special case of a Sharpe ratio 

maximisation where one assumes that Sharpe ratios of stocks are identical and correlations across 

stocks are identical for all pairs of stocks. Using only the   optimisable stocks, the constituents’ weights 

that solve this optimisation are the weights    obtained as follows: 

 

          
    

   

       
         

    

         

       
 

 Under constraints            

 

where   denotes the vector of portfolio weights. σ is a diagonal matrix with the estimated volatilities of 

constituents on the diagonal, Ρ is a constant correlation matrix (i.e. it has a diagonal of ones and the 

estimated average correlation ρ elsewhere) and μ is the vector of expected excess returns. Assuming 

that all the constituents have identical Sharpe ratios, the vector of expected excess returns µ coincides 

with diag(σ), the estimated volatilities. Weekly end of week stock returns over the past 104 weeks are 

used as inputs for the estimation of volatilities σ and the average sample correlation ρ. The equation 

      expresses the set of   linear constraints where           and     . 

Constraints 

Budget constraint 

The budget constraint imposes optimised weigths to sum to one. This translates into 

 

      where      is the vector of ones. 

Resolution 

ERI Scientific Beta solves this constrained optimisation analytically, the optimal set of weights that satisfy 

the budget constraint being: 
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Weighting Scheme 
Diversified Risk Weighted 

Concentration adjustment 

After deriving the unbound solution that accounts for the budget constraint, we adjust the weights to 

ensure that all securities are included in the resulting index, but that no security is given a dominant 

weighting. We impose an upper bound    and a lower bound    on the weight of each constituent security, 

where         . 

   
 

   
   

      
 

  
 

where    is the total number of constituents (optimisable and non-optimisable stocks). To avoid 

concentration, we set    . 

The following steps are implemented to make sure this is the case: 

a) All negative weights will be set to zero. The remaining positive weight will be normalised so that 

they sum to   
 

 
 . 

b) The lower bound 
 

     will be added to all weights. The weights now sum to one. 

c) If the weights exceed the upper bound, these will be set equal to the upper bound and then 

reallocate the amount to all stocks that are below the upper bound but above the lower bound, 

pro-rated by the part of their weight that exceeds the lower bound. 

d) If this procedure leads to further stocks exceeding the upper bound, the above procedure will be 

repeated until the upper bound is respected by all securities. 

Let us note that imposing a positive lower bond to resulting weights prevents from the shorting of stocks. 
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Adjustments 
Turnover Control 

The rebalancing of ERI Scientific Beta indices is governed by an optimal turnover control technique which is 
based on rebalancing thresholds. The resulting turnover control adjustments are only applied to mono-strategy 
indices. 

Rebalancing a portfolio after each optimisation round could lead to high turnover. In order to avoid such an 
undesirable effect, ERI Scientific Beta has recourse to a threshold based rebalancing method so that its indices 
only incur the turnover from updating the optimal weights when the impact of weight changes is substantial, 
i.e. if a significant amount of new information has arrived since the previous rebalancing. 

In order to control the decision to rebalance or not, the potential weight changes are assessed against updated 
optimal weights. For each review, ERI Scientific Beta computes the full potential set of new weights 𝑤𝑃𝑂𝑇, which 
correspond to either optimised weights w∗ as described in the Weighting Scheme section above or to 
minimum weights for stocks with insufficient data, as described at the end of this section. 𝑤𝑃𝑂𝑇are then 
compared to current weights 𝑤𝐶𝑈𝑅𝑅  at the close of business on the Cut-off Date. The potential two-way 
turnover 𝛿  is then computed based on all constituents that were present at the close of the Cut-off Date and/or 
in the new constitution to be applied going forward as: 

𝛿 =   ��𝑤𝐶𝑈𝑅𝑅𝑖 − 𝑤𝑃𝑂𝑇𝑖 �
𝑁

𝑖=1

 

Comparisons between the value obtained for 𝛿 and the threshold value 𝛿𝑇𝐻𝑅𝐸𝑆 are defined for the 
corresponding index. If the value obtained is greater than or equal to the threshold, the weights are set to 
𝑤𝑃𝑂𝑇. If the value obtained is lower, only the constitution is updated by integrating Quarterly Additions in and 
removing Quarterly Deletions from the index. 

The threshold level 𝛿𝑇𝐻𝑅𝐸𝑆 is calibrated on back-tests from index inception to June 2012 in the following 
manner: we optimise and calculate the index for all 𝛿𝑇𝐻𝑅𝐸𝑆 spanning from 0% to 120% (by 5% increments). We 
pick the smallest Delta that leads to a resulting one-way annual turnover under 30%. If no Delta is found for that 
turnover target, we increment the target by 5% and search for the smallest Delta that leads to 35% one-way 
annual turnover. This process is iterated by 5% increments until Delta is found. The threshold may be adjusted 
over time. 

Irrespective of whether or not the threshold mentioned above is reached, new weights are used if the index has 
not been rebalanced optimally for seven consecutive quarters. This ensures that re-optimisation will occur at 
least every other year. 
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Adjustments 
Turnover Control 

When the threshold is not reached and turnover control leads to update only the constitution, ERI Scientific 
Beta will look at the constituent list at the review date and the constituent list on the Cut-off Date and process 
as follows, using the below notations: 

D1 Close of business on the Cut-off Date 

D2 Review date 

F Set of constituents at date D2 

C Set of current constituents, i.e. constituents at D1 

F ∩ C 
Set of Surviving Securities: stocks that are in both the current and 
new constitution 

F ∩ CC 

Set of Quarterly Additions: stocks that have entered the constitution 
but were not in the current constitution. (Note that CC refers to the 
complement of C, i.e. the set of stocks in the universe that are not in 
C). 

 E = Card(F ∩ CC) 
Number of Quarterly Additions at D2. (Note that Card(F ∩ CC) refers 
to the number of constituents that are in F but not in C). 

 

ERI Scientific Beta will compute the weights of Surviving Securities after rebalancing by simply adjusting the 
weights prior to rebalancing. In this adjustment, the fact that additions and deletions occur due to changes in 
constitution is taken into account. The principle is to leave the relative weights of Surviving Securities 
unchanged while taking into account the changes in the constitution of the underlying index. In particular, the 

weights of the Surviving Securities after rebalancing  wi
D2  is computed as: 

wi
D2 = wi

D1

∑ wj
D1

j
× �1 − ∑ mk

E
k=1 �     for all stocks j  in  (F ∩ C) 

where mk is the minimum weight defined in the concentration adjustment within the Weighting Scheme 
Section. 

This means that we will first readjust the weights of Surviving Securities so that they sum to one. This is the part 
to the left of the multiplication sign. This step is necessary because if there are deletions, the weights of 
Surviving Securities prior to rebalancing do not sum to one. The second step is to adjust for the fact that 
additions with their minimum weights are included. Room for new entries is made by reducing the weights of 
surviving stocks by multiplying them by the term to the right of the multiplication sign. 

Constituents that have exited the underlying universe are deleted from the index and we then scale the 
weights of surviving stocks so that they sum to one after deletion of exits. The portfolio of surviving stocks is 
combined with eligible new additions. 
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Adjustments 
Liquidity Adjustments 

In order to further foster liquidity in the resulting index, two additional adjustments of weights are 
implemented. 

First, at the regional block level, for each selection and strategy, the weight of each stock is capped to avoid 
large investment in the smallest stocks: 

𝑊𝑃
𝑖 ≤ 5 𝑊𝐶𝑊

𝑖  (1) 

where 𝑊𝑃
𝑖  is the weight of stock i in the strategy index, 𝑊𝐶𝑊

𝑖  is the weight of the same stock in the reference 
Beta Cap-Weighted Scientific Beta Index (i.e. cap-weighted index built on the same stocks). 

Second, in the index regional level, the weight variation for the rebalancing, Δ, is constrained by a combination 
of capitalisation and liquidity consideration that aims at controlling the resulting DTT (Days-to-Trade) of the 
portfolio. 

𝑃𝐹𝑂 ∗  �𝛥𝑊𝑃
𝑖�  ≤ 𝑀𝑅𝐾 ∗  �𝛼 ∗  𝑎𝑑𝑣

𝑖

𝑐𝑎𝑝𝑖
� ∗  𝑊𝐶𝑊(𝑟𝑒𝑓)

𝑖  (2) 

where 𝑊𝐶𝑊(𝑟𝑒𝑓)
𝑖  refers to weight of the stock in the reference Broad Cap-Weighted Scientific Beta Index (i.e. 

cap-weighted index built on the same region, without consideration for the index stock selection).  

The weight of stock in the reference Broad Cap-Weighted Scientific Beta Index, modified by the ratio between 

the daily traded capitalisation 𝑎𝑑𝑣𝑖 and the free float capitalisation 𝑐𝑎𝑝𝑖 of the stock. For two stocks with the 
same capitalisation, this ratio subjects the proportionally less traded stock to a smaller maximum change in 
weight.  

𝑎𝑑𝑣𝑖 is calculated as the median of the quarterly average daily dollar traded volume over the last four quarters. 
The traded volumes are calculated from the three most liquid listings of the stock. 

PFO represents an investment of $3 Billion in the Scientific Beta Global Universe and MRK represents free float 
market cap of all stocks in that index on 17 June 2016. Also, a reduction factor (α=10%) accounts for the 
multiplicity of investors and provides a margin with respect to the available trading volume. 

                                                           

(1) 𝑊𝑃
𝑖 ≤ 10 𝑊𝐶𝑊

𝑖  before June 2017 
(2) Before June 2017, change in weight of each stock was capped to avoid trading in smaller stocks as follows: 
  

𝛥𝑊𝑃
𝑖 ≤ 𝑊𝐶𝑊

𝑖   𝛥𝑊𝑃
𝑖 ≤  

1
2
𝑊𝐶𝑊

𝑖  

(Developed and Extended blocks) (Emerging blocks) 

where WP
i  is the weight of stock i in the strategy index, WCW

i  is the weight of the same stock in the reference Beta Cap-Weighted Scientific Beta Index, 
and Δ represents the change in stock weight on rebalancing 
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Smaller Weight Exclusion 
 

In order to facilitate the replication of the standard Scientific Beta Multi-Beta Multi-Strategy indices, ERI 
Scientific Beta excludes in-fine stocks from an index, i.e. the stocks with the smaller calculated weights.  

Smaller Weight Exclusion is implemented on all standard Scientific Beta Multi-Beta Multi-Strategy indices from 
the June 2016 review onwards.  

Stocks are sorted in ascending order of their weights in the index. Within each regional block, local weights are 
obtained by renormalisation in the block context. The removal of the stocks with the smaller local weights is 
then achieved, from smaller to larger, under the two following conditions: 

• The excluded local weights remain below a fixed threshold 

wi
exc  <

1
4N

 

• The cumulative local weight of excluded stocks remain below a fixed threshold  

�wi
exc

x

i=1

≤ 1% 

The first condition ensures the exclusion is limited to stocks with a significantly small weight with respect to the 
initial number of constituents in the regional blocks. The second condition ensures the exclusion does not 
affect a significant portion of the index. 

Global indices are built by combining the weights of stocks from regional indices in proportion of the free-float 
adjusted market capitalisation of their respective regional blocks. Owing to capitalization of each block, the 
maximum exclusion of 1% applied at block level is thus also effective at global level.  

The Smaller Weight Exclusion is introduced as the last step in the Multi-Beta Multi-Strategy index construction; 
after all other construction rules are applied.  
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Appendix I  
Note on diversification 

 
Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index 

The Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index construction is performed upon its Regional 
Universe that contains a fixed number of stocks that corresponds to the chosen region, as shown in the table 
below 

Region Fixed number of securities 

United Kingdom    100 

Eurozone    2501 

Dev. Europe ex-UK    3502 

Developed Europe    4503 

Dev. Asia-Pacific ex-Japan    1504 

United States    500 

Japan    3005 

Extended Dev. Europe    600 

Extended US 1,000 

Developed ex-US 1,0006 

Developed ex-UK 1,4007 

Developed 1,5008 

Emerging America 140 

Emerging Europe, Middle-East & Africa   1609 

Emerging Asia Pacific 400 

Emerging    70010 

Global ex-US 1,70011 

Global 2,20012 

 

                                                           

1 300 before June 2017 
2 400 before June 2017 
3 500 before June 2017 
4 200 before June 2017 and 400 before June 2016 
5 500 before June 2016 
6 1,100 before June 2017 and 1,500 before June 2016 
7 1,500 before June 2017 and 1,900 before June 2016 
8 1,600 before June 2017 and 2,000 before June 2016 
9 140 before June 2010 
10 680 before June 2010 
11 1,800 before June 2017, 2,200 before June 2016 and 2,180 before June 2010 
12 2,300 before June 2017, 2,700 before June 2016 and 2,680 before June 2010 
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Appendix I  
Note on diversification 

 The Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices construction rules include a stock 
selection that keeps 50% of the stocks of the chosen Regional Universe, based on a systematic quantitative 
criterion. Consequently, the resulting investment universe size of the Scientific Beta Multi-Beta Multi-Strategy 
Six-Factor EW Index spans from a very minimum of 50 stocks (in the UK universe) to 2,200 stocks (in the Global 
Universe, in a case where any stock is selected in at least one sub-index). 

 

All ERI Scientific Beta Indices and sub-indices are well diversified. 

 

• Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices that are based on the Maximum 
Deconcentration, Maximum Decorrelation, Maximum Sharpe ratio and Diversified Risk Weighted 
weighting schemes exhibit stock weights systematically adjusted to ensure that all securities are 
included in the resulting index, but that no security is given a dominant weight.  

For a given equity universe, we impose an upper bound ui and a lower bound li on the weight of each 
constituent security, where i = 1, … , N∗. 

li =
1
λN∗ ≤ wi

∗ ≤ ui =  
λ

N∗ 

where N∗ is the total number of constituents in the universe and λ = 3 under ERI Scientific Beta 
optimisation standards. 

• Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW sub-indices that are based on the Efficient 
Minimum Volatility Weighting Scheme have their optimisation constrained by a quadratic norm-
constraint on target weights. 

If w is the vector of weights and N the number of stocks in the universe, then the quadratic norm-
constraint 

w′w ≤
3
N

 

• In the context of Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index construction, the 
application of these five diversification schemes and adjustments across underlying geographic blocs 
ensures that no individual component of the index has a weighting of more than 5% on the Developed 
Universe, and 10% in the case of the UK universe, after taking into account the Scientific Beta liquidity 
adjustments. 
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Appendix II  
Publicly Available Information 

 
Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index 

ERI Scientific Beta makes publicly available the following information on Scientific Beta Multi-Beta Multi-
Strategy Six-Factor EW Index on www.scientificbeta.com platform, in the section dedicated to the Index. 

• Index daily values, since inception and as of last available date 

• Index monthly returns, since inception and as of last month 

• Historical quarterly constituent weights, since inception and until previous quarterly review 

• Historical quarterly allocation of sub-indices, since inception and until previous quarterly review 

• ERI Scientific Beta Universe Construction Rules 

• ERI Scientific Beta Index Calculation Rules 

• Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index Construction Rules 

• Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Strategy Description 

We note that Scientific Beta Multi-Beta Multi-Strategy Six-Factor EW Index inception date is 21st June 2002. 
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For more information, please contact: 
Séverine Cibelly on: +33 493 187 863 or by e-mail to: severine.cibelly@scientificbeta.com

www.scientificbeta.com

ERI Scientific Beta—Europe 
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Tel: +44 207 332 5600
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1-5-1 Otemachi, Chiyoda-ku, Tokyo 100-0004 
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Tel: +81 352 191 418
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