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DISCLAIMER
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All views expressed in this material are my own and do not represent the 
opinions of any entity whatsoever with which I have been, am now or will 
be affiliated.

This material is provided for information purposes only and is not 
intended to be an offer or invitation to anyone to invest in any BlackRock 
or other products or services. The information and opinions contained 
herein are not guaranteed as to accuracy or completeness, and are 
subject to change without notice.

Past performance is not a guide to future performance. 



Outline of the presentation
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Topics 
• Goal and universe of performance measurement
• Performance metrics

Return
Risk/return composite
Alternatives

• Factor performance attribution
• Luck versus skill
• Alpha vs Beta in practice
• Trading factors 
• The factor zoo and „taming”



What is the goal of performance evaluation
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How well the portfolio 
(manager) 
performed?

How well the portfolio 
(manager) will 
perform in the future?

• Why?
• What skills?
• Luck vs 

skill vs
other contribution?

• Evaluate a manager how well they did their job
• Does the performance justify fees?
• Comparison of funds
• Fund performance vs other investment alternatives
• Fund performance vs benchmark 
• Fund performance vs factors
• Fund performance vs a randomly trading manager (with some luck)



What is the goal of performance evaluation



Investment universe
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Fund manager selecting from: 
• Stocks
• Bonds
• Cash

• Other: alternatives
(Private Equity, Real Estate, Infrastructure, Commodities, etc)

Active
• Dynamic allocation
• Stock picking
• High turnover (trading)
• Higher cost 
• „View” / differentiating

Passive
• Index: 
• Index following ETF / index 

funds
• Benchmark
• Low/zero turnover
• Rule-based (systhematic)
• Low cost



Investment universe
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• Benchmark: any asset/portfolio to compare your fund
Can be an index, a mix of indices, cash, etc… 

• Index: hypothetical portfolio of securities representing a 
particular market or a segment of it.

• Tradeable index: 
Index Fund following and index (mutual fund, ETF)



Investment universe
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Index:
• Cap weighted market index
• Other weights: 

Equal weighted (dollar weighted)
Simple average (Dow Jones Index)

• Geographical /size based segregation
Global , US, UK, EM, APAC,…
Large Cap, Mid Cap, Small Cap

• Sector Index
IT, Health Care, Auto, Financials, etc…

• Style index: MSCI Value Index

(factor replication/ tradable portfolios: details later)



General performance attribution
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How do we measure performance of an portfolio?

Performance metrics:
• Return based metrics
• Composite metrics
• Alternative metrics to measure allocation effect
• +considering factors



Return based metrics
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𝑅 =
𝑃𝑡+1 − 𝑃𝑡

𝑃𝑡
− 1 ,𝑃𝑡+1 = 𝑃𝑡 1 + 𝑅

Definition of return:

𝑃𝑡+1 = 𝑃𝑡 1 + 𝑅

Compounding returns
𝑃𝑡+𝑇 = 𝑃𝑡 1 + r 𝑇

T  is measure in years (annualized return)



Return: some details
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Which kind of return ?

• Absolute / excess return
• Real/Nominal (adjusting for inflation)
• Total return (dividends are re-invested)
• Annualized return : geometric / arithmetic average
• Local currency / investor currency/ USD 

(+hedged share class)
• Gross return/net return (adjusting for cost)

• Mathematical variations: log return

• Generalized to more general cash-flow: IRR



Absolute vs Relative return
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Absolute return =  Benchmark return + Excess return  
total passive active



Relative return of active strategies
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Zero sum game:
The weighted sum of active strategies,  is zero above market before cost
if measured properly.

Sharpe, The Financial Analysts' Journal Vol. 47, No. 1, January/February 1991. 
pp. 7-9

How can one get different result? 
Issues about measuring average return of active funds
• Dollar weighting vs simple average
• Cash holding funds
• Survivorship bias



Relative return of active strategies
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Log-return
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Commonly used in econometrics, financial mathematics, regressions and 
factor models:

𝑃𝑡+𝑇 = 𝑃𝑡 1 + r 𝑇

𝑃𝑡+1 = 𝑃𝑡 1 + r

𝑃𝑡+𝑁 = 𝑃𝑡 1 + 𝑟1 1 + 𝑟2 … 1 + 𝑟𝑁

𝑃𝑡+1 = 𝑃𝑡𝑒
෤𝑟

𝑃𝑡+𝑇 = 𝑃𝑡𝑒
෪𝑟𝑇

𝐴𝑉𝐺(𝑟) =
(෥𝑟1 + ෥𝑟2 +⋯+෦𝑟𝑁)

𝑁

(1 + 𝑟) = 𝑒 ෤𝑟

𝑟 = 𝑒 ǁ𝑟 − 1
ǁ𝑟 = ln (1 + 𝑟)

𝑃𝑡+𝑁 = 𝑃𝑡 𝑒
(෦𝑟1+෦𝑟2+⋯+෦𝑟𝑁)𝑇

𝐴𝑉𝐺(𝑟) =
𝑁

1 + 𝑟1 1 + 𝑟2 … 1 + 𝑟𝑁

SIMPLE RETURN LOGRETURN



Log-return

Commonly used in econometrics, financial mathematics, regressions and 
factor models:

(1 + 𝑟) = 𝑒 ෤𝑟(1 + 𝑟) = 𝑒 ෤𝑟

+10% +  -10% = -1%

• Compounding
• Consistent with normal 

distribution, floored by -100%
• Not symmetric

• Equal with dollar earned 
investing 100$

+10% + -10% =  0%

• Addition
• Consistent with log-normal 

distribution
• Symmetric
• Central limit theorem, t-stat, 

• Need to be transformed back, 
to get real money terms

SIMPLE RETURN LOGRETURN



Return convention :
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In the following considerations, we will use
• Annualized (geometrical average)
• Absolute return  + relative return with explicitly mentioned
• Nominal return



Risk adjusted metrics: dimensionless ratios
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Sharpe ratio

Sortino ratio

Information ratio

Treynor index

Calmar ratio

𝐼𝑅 =
𝑅 ሶ𝑖 − 𝑅𝐵
𝜎(𝑅𝑖−𝑅𝐵)

𝑆ℎ =
𝑅 ሶ𝑖 − 𝑅𝐹𝑅

𝜎𝑖

𝑇 =
𝑅 ሶ𝑖 − 𝑅𝐵

𝛽𝑖

𝑆𝑇 =
𝑅 ሶ𝑖 − 𝑅𝐹𝑅

𝐷𝑅𝑖

𝐶 =
𝑅 ሶ𝑖 − 𝑅𝐹𝑅

𝑀𝐷𝐷𝑖



Risk adjusted metrics II.:
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Jensen alpha

Modigliani risk-adjusted performance

𝑀2ɑ = (𝑅𝐸−𝑅𝐵)
𝜎𝐵
𝜎𝐸

𝑅𝑖 =𝛼 + 𝛽 𝑅𝑀 − 𝑅𝐹𝑅 + 𝑅𝐹𝑅

𝑅𝑖 =𝛼 + σ𝑘 𝛽(𝑘) 𝑅 𝑘 −𝑓𝑎𝑐𝑡𝑜𝑟 − 𝑅𝐹𝑅 + 𝑅𝐹𝑅



Sharpe ratio
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Sharpe ratio

• Normal return (CAPM) assumption

• Leverage / deleverage to a given volatility
• Risk aversion



Sharpe Ratio vs t-stat
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𝑆𝑅 =
Ƹ𝜇

ො𝜎
𝑡 =

Ƹ𝜇

ො𝜎/ 𝑇
𝑡 = 𝑆𝑅 ∗ 𝑇

𝑆𝑅 =
Ƹ𝜇 ∗ 𝐴

ො𝜎 ∗ 𝐴
𝑡 = 𝑆𝑅 ∗ 𝑇/𝐴

• Sharpe ratio is proportional to t-statistics:
(in case of iid. returns)

• Considering annualization (A is the annualization factor, in case of 
monthly return A=12)

Rule of thumbs: 

t-stat = Sharpe * √T in years



Sharpe Ratio: pitfalls
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• Normal distribution of return (CAPM) assumption

• Penalize up and down movement equally 
(not a problem if distribution is symmetric)

• Risk considered only to the 2nd order (skew, kurtosis disregarded)

• Systematic risk is not considered:
leverage the low vol portfolio can even enlarge systematic down-
turn

• Prone to manipulations
• Hard to interpret negative values (e.g. larger risk mean less negative 

Sharpe)



Sharpe Ratio: pitfalls
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Sharpe manipulations:
• after periods of high returns, the fund manager has the incentive to 

lower the risk
• while after periods of low returns, the manager has the incentive to 

increase the risk

• Writing put-options, or similar payoffs (selling insurance)



Sharpe Ratio: examples
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Sharpe Ratio: examples
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Warren Buffet

Sharpe Ratio for 1976 - 2011 is 0.76:
Berkshire average excess annual return is 19% over T-bills;

Realized volatility is 24.9% (vs. the market's 15.8%);

Sharpe ratio is 19/24.9 = 0.76 (vs. the market’s 0.39).



Sharpe Ratio: sampling error vs observation time
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• Andrew W Lo : The Statistics of Sharpe Ratios
• Article in Financial Analysts Journal · February 2003

Sharpe Ratio is a statistical estimator. It has a standard error! 



Sharpe Ratio: sampling error vs observation time
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Sharpe Ratio: examples
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The fundamental Law of Active Management
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• Fundamental Law of Active Management 
(Grinold,Richard C. 1989. )

𝐼𝑅 = 𝐼𝐶 ∗ 𝑁

• Information Ratio
• Information Coefficient

• Correlation of predicted return 
and realized return

• Breadth: number of 
independent bets

• Transfer coefficient: 

𝐼𝑅 = 𝐼𝐶 ∗ 𝑁 ∗ 𝑇𝐶



The fundamental Law of Active Management
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Performance metrics: Jensen alpha
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Measure if the performance can be explained by factors.

𝑅𝑖 = 𝛼 + 𝛽 𝑅𝑀 − 𝑅𝐹𝑅 + 𝑅𝐹𝑅

𝑅𝑖 = 𝛼 + σ𝑘 𝛽(𝑘) 𝑓 𝑘 − 𝑅𝐹𝑅 + 𝑅𝐹𝑅



Attribution analysis
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What are the sources of over performances?

• Attribution among asset classes
• Stock picking ability
• Timing



Attribution analysis
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Grinblatt and Titman (GT) metric:
Measures the contribution of a manager in terms of the adjustments 
they make to portfolio weights



Attribution analysis
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• wai, wpi : the investment proportions in the i − th market segment 
in the manager’s actual portfolio and the benchmark portfolio 
respectively. 

• Rai, Rpi :the investment returns to the i − th market segment in the 
manager’s actual portfolio and the benchmark portfolio 
respectively. 

• Rp is the total benchmark return

Attribution Effect

Selection Effect



Measuring timing ability
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Perfect timing: manager can decide in each timestep between
• Hold only the Stock
• Hold only the Bond 
• Hold cash
Optimal timing is the ability to choose the one with maximum return 
(beforehand ):

Let's attribute our profit to perfect timing performance vs static 
bond/stock holdings:



Factor models
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• Similar returns can be explained by similarities e.g. 
factors between assets (stocks)

• The returns in a cross section is driven by factors 
represents these similarities

• Factors:
• Market
• Sector/group: industry, country, …
• Return based: momentum, reversal, volatility,
• Fundamentals and other features:   value, growth, carry , 

dividend, quality, etc



Factor models
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𝑟 = 𝑋 𝑓 + 𝜀 , 𝜀~𝑁(0, Σ𝜀)
𝑛 × 1 𝑛 × 𝑘 𝑘 × 1 𝑛 × 1

return exposure factor specific error

𝒓𝒕
𝒊 = 𝑿𝒕

(𝟏)𝒊
𝑭𝒕 + 𝑿𝒕

(𝟐)𝒊
𝑭𝒕 + 𝑿𝒕

(𝟑)𝒊
𝑭𝒕 + 𝜺𝒕 + 𝜶



Application for factors
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• Return can be attributed to factor + residual, and the
measures can be applied to this components

• Jensen alpha
• Risk management, volatility estimation
• Factor allocation / factor rotation 
• Factor timing
• Understanding effect (ESG factor, etc)
• …



Alpha or Beta?

39LIMITED DISTRIBUTION

Active strategies can be (at least partially) replicated by a 
factor index strategy. 

E.g. the skill of a value trader manager can be replaced by a 
Value factor index.

Alpha -> “Smart beta”

Smart beta :  capturing investment factors or market 
inefficiencies in a rules-based and transparent way.
E.g.: factor following tradable indices.

https://www.investopedia.com/terms/i/inefficientmarket.asp


Paradigm shifts, a stylized story…
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• 19th sc. Fund manager is paid for their return (+ 
diversification ), it is the absolute  return what matters

• Lets benchmark them: creating broad market index
(1969 Capital International)

• Buy the index? Build tradeable index 
ETFs: 1993 State Street, Spider (SP 500)

• Fund manager is paid for excess return: 
absolute – benchmark

• Is the return really compelling? Skill or just replicating 
factors?

• Lets attribute for factors
• Build tradeable ETF for style factors

• Fund manager is paid for Alpha (Jensen-alpha) residual 
after adjusting market and factors

• New factor is introduced..
• …



Trading factors
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How to make factors tradable ?
Creating a portfolio  which  proxies a given factor

Long-short: rank stocks (assets)
long top quantile / short bottom quantile

More general: weight assets by their loadings in the factor 
model (X)

Over-weigh/under-weigh assets in the index according their 
loading (score)



Trading factors
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Possible way to create profitable quantitive strategies by 
using factors:
• Finding new factors. Not easy.

Any trading signal can be handled as a factor
New factors are arbitraged away quickly.

• Creating custom (proprietary) factor versions , by 
optimization of parameters (back-testing)

• Factors with shorter lifespan: „arm-race”
• Timing factors
• Playing factor momentum or reversals
• Combining factors



Taming the factor zoo
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Momentum factor
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Jegadeesh and Titman (1993)

Market + Small Minus Big + High minus Low+ Winner 
minus Looser

4th factor: the return difference of winner and loser 
stocks of the past twelve months



Summary
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• Performance measurement is important, to understand 
strategies, access manager skills, compare funds to each 
other, or tradable alternatives

• Returns, risk adjusted complex measures, and attribution 
measures has been introduced

• Measures are estimators. Let be aware of pitfalls, 
limitations, hidden assumptions, statistics behind them. 

• Factor models can help to understand the strategy, and 
what skills the manager is paid for.

• Factor attribution can attribute performance and risk to 
certain factors 

• Factor zoo is huge (150+ funds), can be sliced to much 
less number of relevant and irredundant factors 



Thank you for your attention
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koncz.imre@gmail.com


