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Global Factor Premiums: How to think about factor premiums?

> Testing factor-based strategies across global markets ISR

Guido Baltussen®
Laurens Swinkels
Van Viiet

> Equity, bond, commodity and currency markets

> https://papers.ssrn.com/sol3/papers.cfm?abstract id=3325720

Recent influential academic studies

> Time-series Momentum, Cross-sectional Momentum, Value

> Carry, Seasonal and Betting-against-beta (BAB)

TS Momentum CS Momentum Value Carry Seasonal BAB
> JFE, 2012 > JF 2013 > JFE, 2013 > JFE, 2018 > JF, 2016 > JFE, 2014
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3325720

Global Factor Premiums: Considerable media attention

The 2-Century Investment Mystery

John Rekenthaler - 25 Iar 2013
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There are times, however, when one desires something more complete: a
study that might be faulted for using outmoded data, or for bludgeoning
what could be caught with a butterfly net, but that will never be accused of
being perfunctory. There is no need to test how its results perform out of
sample, hecause there is no out of sample. The study encompasses all.

Such, with only modest exaggeration, is "Global Factor Premiums," or GFP, a
Dutch collaboration between a university and asset manager. (Guido

wadels of Erasmus University of Rotterdam and
Robeco Asset Management#Pim van Vliet of Robeco.) As the authors note,
usae ey e t typically around 1980," often focusing "on a

single asset class, typically U.S equities.” Their ambitions are, to understate
the matter, greater.
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Bloomberg

Bloomberg @ @business - 7 feb.
Want to profit in the markets? Find a way to live for 200 years, says
@JohnAuthers bloom.bg/2Dhkb6k via @bopinion

& Tweet vertalen

Eternal Market Patience Offers Eternal Rewards

Crunching 200 years of stock, bond, currency and commodity data reveals
some shocking results.

bloomberg.com

Global Factor Premiums

> 10,000

downloads
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Global Factor Premiums: Original ‘evidence’
Sample of about 1981-2011
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Trend Momentum Value Carry Seasonal BAB

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Concerns with factor research: P-hacking...

Torture the data
until they confess

Global Factor Premiums ROBECO



P-hacking...

® 2013 Ted Goff
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“You can’t keep adjusting the data
to prove that you would be the best
Valentine’s date for Scarlett Johansson.”
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P-hacking seems omnipresent in science...

Is Economics Research Replicable?
Sixty Published Papers from Thirteen Journals Say

“Usually Not”

Andrew C. Chang*and Phillip Lif

September 4, 2015

Abstract

We attempt to replicate 67 papers published in 13 well-regarded ¢
using author-provided replication files that include both data and ed
in our sample require data and code replication files, and other joury
such files. Aside from 6 papers that use confidential data, we obt
replication files for 29 of 35 papers (83%) that are required to proy
condition of publication, compared to 11 of 26 papers (42%) that af
provide data and code replication files. We successfully replicate ¢
result of 22 of 67 papers (33%) without contacting the authors. Excl
that use confidential data and the 2 papers that use software we d
replicate 29 of 59 papers (49%) with assistance from the authors
able to replicate less than half of the papers in our sample even W
authors, we assert that economics research is usually not replicable.
recommendations on improving replication of economics research.

Space Science (SP, N=104)
Geosciences (GE, N=127)
Environment/Ecology (EE, N=149) |

Plant and Animal Sciences (PA, N=193) | |
Computer Science (CS, N=63)
Agricultural Sciences (AG, N=109)
Physics (PH, N=71)

Neuroscience & Behaviour (NB, N=143) |

1A

Microbiology (MI, 140) | |
Chemistry (CH, N=95)
Social Sciences, General (SO, N=144) | |

Replicating Anomalies

Kewei Hou® Chen Xuef Lu Zhangt
The Ohio State University University of Cincinnati The Ohio State University
and CAFR and NBER
June 2017 ¢
Abstract

The anomalies literature is infested with widespread p-hacking. We replicate this
literature by compiling a large data library with 447 anomalies. With microcaps
alleviated via NYSE breakpoints and value-weighted returns, 286 anomalies (64%)
including 95 out of 102 liquidity variables (93%) are insignificant at the 5% level.
Tmposing the t-cutoff of three raises the number of insignificance to 380 (85%). Even
for the 161 significant anomalies, their magnitudes are often much lower than originally
reported. Among the 161, the g-factor model leaves 115 alphas insignificant (150 with
t < 3). In all, capital markets are more efficient than previously recognized.

Immunology (IM, N=145) | |
Engineering (EN, N=77)
Molecular Biology & Genetics (MB, N=126) | |

Economics & Business (EB, N=117) a

Biology & Biochemistry (BB, N=113) | |

Clinical Medicine (CM, N=130)
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Pharmacology & Toxicology (PT, N=142) | a —
Materials Science (MS, N=105) i

Psychiatry/Psychology (PP, N=141) | |
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Solution: Replication and out-of-sample evidence
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Global Factor Premiums: Replication evidence
Sample of about 1981-2011
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Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.

This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Public stock market investing since 1604 in the Netherlands

10
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Amsterdam Stock Exchange
> Picture from the 17" century (left)
> Euronext as of 215t century (right)

London, New York and others soon
followed
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Historical markets are in many respects comparable to current markets...

Investors invested internationally at reasonable costs And arbitrage players were well active..
Wall Street, 1889: The Telegraph Ramps Up Trading Speed

It Takes Less Than 30 Seconds for the Price of the Latest Trade to Travel Between Boston and the NYSE

> Yes, transaction costs were higher

> Yes, information travelled slower By Jason Ziveig

July 7. 2014 445 pm. ET

Still, investors were reasonably well informed and could trade ety contors e e onearthe mostadvanced
internationally

> Historical transaction costs seem limited (e.g. Koudijs, 2014)

> |nvestor sophistication was also higher than often assumed
(e.g. Lowenfeld, 1902)

INVESTMENT
AN EXACT SCIENCE

HENRY LOWENFELD.

Enlarged and Revised Edition

Publizhed by
THE FINANCIAL REVIEW OF REVIEWS,
2, WATERLOO PLACE, LONDON, SW.

28 New.
A0 Kighte Remevs,

Source: http://viking.som.yale.edu/will/investments/lowenfeld.pdf, Wall Street Journal.
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Building a deep historical database of factors...
Equity, bond, commodity and currency market data since 1800
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US stock market in the 19th century...

350

Panics
300
—US equities - Rf Sharpe 0.13

250
200
150
100

50
The Panic of 1837 (US)  The Panic of 1857 (US) The Panic of 1873 (Global)

1800 1810 1820 1830 1840 1850 1860 1870 1880 18380 1900

\‘I \' - o .’::‘:: = - _— - as's savrme’ same PR
Whig cartoon (1837 US) Bank run (1857 US) Vienna market crash (1873 Austria)

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Time-Series momentum: US stock market 19t century

3200 o _ _
——Timing (Time-series momentum)
1600  ——USequities- Rf
Sharpe 0.35
800 P
400
Sharpe 0.13
200 /A
A M_Fh' . ._.‘_,--. v
100
50
1800 1810 1820 1830 1840 1850 1860 1870 1880 1890 1900

Time-Series (12-1M) momentum beats equities
> TS Momentum: Sharpe Ratio 0.35 (t-stat 3.5)
> Equity premium: Sharpe ratio 0.13 (t-stat 1.3)

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Time-Series momentum: ‘Global’” Equity markets

TS Mom 1800-1900

Sharpe ratio
25600 —TS Mom
12800
—T5Mom US Sharpe 0.64
6400 15 Mom UK
3200 Sharpe 0.35
1600

800
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400 —M '
AN o e
200 — _”M S

100 €%
50
1800 1810 1820 1830 1840 1850 1860 1870 1880 1890 1900
N 2

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.

This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Testing over 24 factor/asset-class combinations across 217 years of data...

1800-1900

Sharpe ratio TS Mom CS Mom
Equities 0.64 ?
Bonds ?
Currencies ?
Commodities ?

Global markets

Value

?

?
?
?

Carry

?

?
?
?

Seasonal BAB

?

)V YV

?
?
?

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Global Factor Premiums: Out-of-sample evidence
Sample of about 1800-1980
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Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.

This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Global Factor Premiumes: Significant, sizable and persistent
Replication versus out-of-sample evidence
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I n-sample (¥1981-2011) B Out-of-sample (~1800-1980) 5% significance

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Global Factor Premiums: Are they explained by risk?
No, not really...

Multi-Factor Multi-Asset: Consistent & stable outperformance since the 1800’s

Cumulative excess return
(log-scale)

1800-01-31 1815-01-31 1830-01-31 1845-01-31 1860-01-31 1875-01-31 1890-01-31 1905-01-31 1920-01-31 1935-01-31 1950-01-31 1965-01-31 1980-01-31 1995-01-31 2010-01-31

Multi-Factor Multi-Asset portfolios: Positive performance across economic / market scenario’s

Falling rates Rising rates Bear market Bull market Tranquil period Turbulent period

B Equity Bond B Multi Factor

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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Key takeaways

1. Global Factors are robustly present for >200 years, offering persistent returns over the long-run
2. Global Factor Premiums seem not a reflection of market, macro or downside risks

3. Factor-based investing offers sizable long-run opportunities for investors

ROBECO Aot

The Investment Engineers .
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Appendix
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Defining the Global Factor Premiums...

1. TS Momentum 12-1-month past return
2. CS Momentum 12-1-month past return
3. Value Equities: Dividend (12 month) / Price

Government bonds: Real yield
Currencies: Absolute and Relative 5yr PPP
Commodities: 5-year price reversal

4. Carry Equities: Future implied dividend yield*
Government bonds: 10-year -/- 3-month vyield
Currencies: Nominal 3-month interest rate differential
Commodities: Slope of the futures curve

5. Seasonal 20-year historical monthly return

6. BAB 36-month asset-class market beta

Evaluated across equity (index!), bond, commodity and currency markets

*Prior to existence of equity futures: We regress the dividend yield implicit in the total versus price return indices in each month on monthly dummies over the past five years to
predict the dividend yield for the month ahead, and subsequently subtract the risk-free rate.
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Global Factor Premiums: Portfolio Construction

> Portfolio construction method for each asset-class factor:

wi=z- (Rank(Si) — Ne t 1),

with wi the weight of asset 7 at time ¢, St the factor signal, N; the number of assets in

the cross-section, and z; a scaling factor to ensure that the portfolio sums to zero.

- To create equal-risk positions, we scale each asset by its 3-year return volatility and each asset-class factor by
its 10-year return volatility

- For multi-asset factor portfolios, we equally weight the asset-class factors
- We rebalance the factor portfolios each month
- Returns of all long-short portfolios are expressed in US dollars

- We exclude hyperinflation periods (ex-ante > 50% p.m. inflation, Cagan 1956)
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An update of GFP based on 2020...

Global Factor Premiums 1990-01-31 / 2020-12-31
— Trend
— Momentum
— Value
Carry
Seasonal
BAB
3
2
1
0 I

Jan 1990 Jan 1992 Jan 1994 Jan 1996 Jan 1993 Jan 2000 Jan 2002 Jan 2004  Jan 2006 Jan 2008 Jan 2010 Jan 2012 Jan 2014 Jan 2016  Jan 2018  Jan 2020

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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An update of GFP based on 2020...

Global Factor Premiums 1800-01-31 7 2020-12-31
— Trend
— Momentum
— WValue
25 Carry
Seasonal
— BAB
20
15
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Jan 1800 Jan 1820 Jan 1840 Jan 1860 Jan 1880 Jan 1900 Jan 1320 Jan 1940 Jan 1960 Jan 1980 Jan 2000 Jan 2020

Source: Baltussen, Swinkels and Van Vliet, 2020, Journal of Financial Economics, forthcoming.
This information is included solely for illustrative purposes to show empirical data related to quantitative allocation variables and does not represent the performance of any Robeco investment strategy.
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