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The following sections are a start on organizing references on stable dis-
tributions by topic. It is far from complete. Starting on page 20 there is an
extensive list of papers on stable distributions, many of which are not included
in the first section. Some of the papers there do not directly refer to stable dis-
tributions. Someday I may have the time to edit those out, but for now please
ignore those references. This list includes a bibliography file provided by Gena
Samorodnitsky from Cornell University.

I would like to keep this list correct and up-to-date. If you have correcti-
ons or additions, please e-mail them to me at the above address, and suggest
where to place your references in one of the sections below. A sentence or
two summarizing the content would be useful. Please provide all references in
BibTeX form, especially if you have more than one or two additions. (See
http://en.wikipedia.org/wiki/BibTeX for basic information on BibTEX.)
Please send a copy of your papers along.
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1 Univariate stable distributions

1.1 General references

The first chapter of Nolan (2018b) is available online as “An introduction to sta-
ble distributions” at: academic2.american.edu/~jpnolan/stable/stable.

html. Chapter 9 of Breiman (1992) gives a clear exposition of univariate sta-
ble laws. More detail can be found in Ibragimov and Linnik (1971), Zolotarev
(1986b), Uchaikin and Zolotarev (1999), Samorodnitsky and Taqqu (1994b),
Nikias and Shao (1995).

1.2 Computations of stable densities, cdf, simulation, etc.

Worsdale (1975), Panton (1992), Nolan (1997), Nolan (1999a), Robinson (2003a),
Robinson (2003b), Robinson (2003c), Matsui and Takemura (2004), Matsui
(2005), Chekhmenok (2003), Cheng and Liu (1997), Wang and Zhang (2008),
Liang and Chen (2013), Julián-Moreno et al. (2017), Boyarchenko and Leven-
dorskĭi (2018).

Special cases (generally α a rational number): Fox (1961), Mitra (1981),
Mitra (1982), Schneider (1986), Hoffmann-Jørgensen (1994), Zolotarev (1995),
Chekhmenok (2003), Penson and Górska (2010), Górska and Penson (2011).

The standard method for simulating univariate stable terms is Chambers
et al. (1976); the formula is stated in the introductory chapter mentioned in
Section 1.1. The original paper does not give a proof of the method, but focuses
on the computational steps, and uses the 0-parameterization (the M parametri-
zation of Zolotarev).

Fractional and truncated moments: Hardin (1984), Paolella (2007), Pinelis
(2011), Matsui and Pawlas (2013), Nolan (2018c).

1.3 Generalized Central Limit Theorem and Domains of
Attraction

de Haan and Peng (1999), Geluk and de Haan (2000), Geluk and Peng (2000),
de Haan et al. (2002)

Central pre-limit theorem: Klebanov et al. (1999), Klebanov et al. (2000),
Klebanov et al. (2006).

Fuchs et al. (2001) state a different criteria for being in the domain of at-
traction of a positive stable distribution (α < 1, β = 1)

Rates of convergence to a stable law: Cramér (1962), Cramér (1963), Hall
(1981b), Christoph and Wolf (1992), de Haan and Peng (1999), Kuske and
Keller (2001), Rachev (1991), Bobkov et al. (2011), and Bobkov. et al. (2012).

Generalized central limit theorem with dependent terms. For infinite va-
riance summands with normal limit: Bradley (1988), Jakubowski and Kobus
(1989), Peligrad (1990), Bradley (1992), Berkes and Philipp (1998), Shao (1993).

For infinite variance summands with non-normal stable limit: Davis (1983),
Denker and Jakubowski (1989), Jakubowski (1991), Jakubowski (1993), Da-
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browski and Jakubowski (1994), Louhichi and Soulier (2002), Bartkiewicz et al.
(2011), Basrak et al. (2012).

1.4 Statistical estimation, diagnostics, assessing fit, hypot-
hesis testing

Estimation of parameters: Nolan (2001a), McCulloch (1986), Nikias and Shao
(1995), Tsihrintzis and Nikias (1996), Nolan (1998b), Nolan (1999b), Ojeda
(2001), Beaulieu et al. (2005), Dufour and Kurz-Kim (2005), Garcia et al. (2011),
Fan (2006a), Brcich et al. (2005), Ferguson (1978), Copas (1975), Haas et al.
(1970), Meintanis (2007), Höpfner (1998), Höpfner and Rüschendorf (1999),
SenGupta and Roy (2001), Nolan (2019a), Matsui and Takemura (2008a), Khar-
rat and Boshnakov (2015), Yanushkevichiene and Saenko (2013), Saenko (2016),
Barker (2014), Basu and Pakrashi (2018), Meraghni and Soltane (2019), Fahs
and Abou-Faycal (2018)

Calculation of Fisher information matrix for MLE of stable parameters:
DuMouchel (1973a), Nolan (2001a), Matsui and Takemura (2004), Barker (2015).

Empirical characteristic function methods: Koutrouvelis (1980), Koutrou-
velis (1981), Csorgo (1981), Feuerverger and Mureika (1977), Feuerverger and
McDunnough (1981b), Feuerverger and McDunnough (1981a), Kogon and Wil-
liams (1998), Yu (2004), Besbeas and Morgan (2008), Bibalan et al. (2017),
Kateregga et al. (2017), Zhang (2018)

Approximate maximum likelihood estimation Bee and Trapin (2018).
Minimum distance estimator of α: Hu et al. (2014)
L-estimators: Zhang (2010).
Bayesian MCMC approach Buckle (1993), Buckle (1995), Godsill (1999),

Godsill and Kuruoğlu (1999), Godsill (1999), Godsill (2000), Kuruoǧlu (2001),
Lombardi and Godsill (2006a), Lombardi (2007a), Peters et al. (2012), Howlader
and Weiss (1988), Tsionas (1999), Tsionas (2000), Tsionas (2013), Bernardi and
Casarin (2008), Güner et al. (2010), Riabiz et al. (2015), Lemke and Godsill
(2012), Lemke and Godsill (2014), Lemke (2014), Lemke and Godsill (2015),
Lemke et al. (2015), Achcar et al. (2013), Vankov et al. (2019)

General information on assessing fit D’Agostino and Stephens (1986), Frain
(2007b), Frain (2009), Matsui and Takemura (2008a), Kallenberg et al. (1985),
McCulloch and Percy (2013), Paolella (2015), Santana et al. (2015), de Sousa
and Michailidis (2004), Gel et al. (2007), Nolan (2016b). Heyde and Kou (2004)
emphasizes the problems in determining tail decay rate, and shows that in
general it will take very large data sets to distinguish exponential decay from
power law decay. Histogram bin width selection Scott (1979)

Goodness-of-fit tests: Saniga and Hayya (1977), Borak et al. (2005), González-
Estrada and nor Alva (2010), Yang (2012), Beaulieu et al. (2014), Teimouri et al.
(2015), Santana et al. (2015), Rizzo and Székely (2016), Meintanis (2016), Zhang
(2018)

Empirical process model with estimated parameters: Section 4.2 of del Bar-
rio et al. (2007)
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Tail estimation: Hill (1975), McCulloch (1997), Paulauskas (2003), Pau-
lauskas and Vaiciulis (2011), Resnick and Stărică (1995), Resnick and Stărică
(1997), Marohn (1999).

Empirical likelihood: Kunitomo and Owada (2006).
Wavelet based: Antoniadis et al. (2006).
Estimation of concentration data Benson et al. (2001), Rishmawi (2005),

Chakraborty et al. (2009).
Comparison of estimators: Akgiray and Lamoureux (1989), Höpfner and

Rüschendorf (1999), Ojeda (2001), Nolan (2018b).

1.5 Miscellaneous univariate stable

Characterization problems: Yanushkevichius and Yanushkevichiene (2007)
Law of iterated logarithm for stable summands: Chover (1966), Breiman

(1968a), Mijnheer (1972), Pakshirajan and Vasudeva (1977), Qi and Cheng
(1996).

Analytic properties of stable laws: Zolotarev (1986b), Gawronski (1984)
(mistake in proof, see following), Simon (2011a).

Unimodality: Ibragimov and Chernin (1959) (mistake, see following), Kan-
ter (1976a), Yamazato (1978), Wolfe (1978a), Wolfe (1978b), Wolfe (1981),
Hall (1984), Gawronski (1984) (mistake in proof, see Simon (2015)), Gawronski
(1988), Gawronski and Wiessner (1992), Simon (2011a), Simon (2011b), Simon
(2012), Simon (2014),Simon (2015), Dharmadhikari and Joag-Dev (1988).

Functions of stable random variables: Otiniano et al. (2013), Rathie et al.
(2016), Davis et al. (2018).

Cauchy combination test: Liu and Xie (2018)

2 Application areas

2.1 Engineering

The standard models of signal processing are based on Gaussian noise. While
this works well in many problems, this assumption is not accurate in some
situations where there is impulsive, heavy-tailed noise. In such situations, linear
Gaussian filters perform poorly. Using methods based on stable models gives
robust non-linear signal processing methods.

General books: Nikias and Shao (1995), Arce (2005), Sheng et al. (2012)
General: Kuruoglu (1998), Der (2003), Lowen and Teich (1990), Ma and

Nikias (1995), Pierce (1997), Tsakalides and Nikias (1995), Keshner (1982),
Tsihrintzis and Nikias (1996), Ma and Nikias (1995), Kuruoglu and Fitzgerald
(1998), Kuruoglu et al. (1998), Astola and Neuvo (1992), Kuruoglu et al. (1997),
Kuruoglu et al. (1998), Kosko (2006), Gonzalez et al. (2006), Kalluri and Arce
(1998) Ilow et al. (1998), Ilow (1995), Ilow (1998), Ilow (1999), Ilow and Hat-
zinakos (1997), Ilow and Hatzinakos (1998), Núñez et al. (2008), Nolan (2008),
Gonzalez et al. (1997), Gonzalez and Nolan (2007), Wang et al. (2009b), Liu
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et al. (2008), Zha and Qiu (2007), Tsihrintzis and Nikias (1995), Zimmermann
and Dostert (2002), Rupi et al. (2004), Rupi et al. (2000), Legg et al. (2007),
Legg (2010), Mahmood and Chitre (2015), Talebi et al. (2018), Shongwe et al.
(2015)

Stuck (2000) gives an overview of early work on stable laws in signal proces-
sing. See also: Mertz (1965), Stuck (1976a), Stuck (1976b), Stuck (1978), and
Newman and Stuck (1979).

The following papers apply stable distributions to biomedical signals: Pander
(2003), Pander (2004), Pander (2006), Pander (2010), Pander and Przyby la
(2012), Pander et al. (2012).

See also Ghannudi et al. (2007), Azzaoui and Clavier (2007), Azzaoui et al.
(2003), Win et al. (2009), Ghannudi et al. (2010), Azzaoui and Clavier (2010).

Bhaskar et al. (2008), Bhaskar et al. (2010), Mihaylova et al. (2005), Nolan
et al. (2010).

Chen et al. (2017), Chen et al. (2016), Kuruoglu and Wang (2016), Karakuş
et al. (2018), Wang et al. (2018).

Generalizations of the Kalman filter: Stuck (1978), Balakrishna and Hareesh
(2009), Le Breton and Musiela (1993), Sornette and Ide (2001), Gordon et al.
(2003), Tzagkarakis and Tsakalides (2009), Idan and Speyer (2010), Idan and
Speyer (2012) , Idan and Speyer (2013)

Particle filters: Gençağa et al. (2008), Li et al. (2017), Cortés-Aburto et al.
(2018)

Compressive sampling: Ramirez et al. (2010), Arce et al. (2010), Otero and
Arce (2011a), Li et al. (2007), Tzagkarakis and Tsakalides (2009), Tzagkarakis
et al. (2017), Tzagkarakis et al. (2019), Tzagkarakis et al. (2018), Lopes (2016),
Zhou and Yu (2017), Carrillo et al. (2016), Liu et al. (2019)

2.1.1 Radar processing

Banerjee et al. (1999), Kapoor et al. (1999), Achim et al. (2002), Achim et al.
(2003), Amiri and Amindavar (2005), Belkacemi and Marcosa (2007), Messali
and Soltani (2007), Tsakalides and Nikias (1999), Tsakalides et al. (1999), Tsa-
kalides et al. (2000), Pierce (1996), Lee (1999), Kuruoglu and Zerubia (2004),
Farina et al. (1997)

2.1.2 Image processing

Carassso (2002), Carassso (2006), Kuruoglu and Zerubia (2003), Arce (2005),
Nava-Tudela (2017), Boccignone and Ferraro (2013), Karine (2014)

2.1.3 Telecommunications

Land lines: Stuck and Kleiner (1974), Mertz (1965). Cell phones: Yang and Pe-
tropulu (2001b), Gonzalez (1997), Aysal (2007), Georgiadis (2000), Georgiadis
(2001), Georgiadis (2005), Rabbachin et al. (2011), Jaoua et al. (2014), Li et al.
(2019), Barazideh et al. (2019)

Vehicle-to-vehicle communication Bazzi et al. (2019)
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2.1.4 Acoustics (including sonar and ultrasound)

Kidmose (2001), Kidmose (2002), Chitre et al. (2006), Chitre et al. (2004),
Chitre et al. (2005), Chitre et al. (2007), Zha and Qiu (2006a), Zha and Qiu
(2006b), Kyriakakis et al. (1999), Petropulu et al. (1996), Peterson et al. (2003),
Georgiou et al. (1999), Achim et al. (2001), Taroudakis et al. (2006), Petropulu
et al. (1996). Fialkowski et al. (2004), Fialkowski and Gauss (2010), Pelekanakis
et al. (2018), Zhidkov (2018b)

Frequency dependent lossy media: Szabo (1994), Kelly and McGough (2007),
Kelly et al. (2008), Kelly (2008), Chen and Holm (2003), Zhao and McGough
(2016), Pereyra and Batatia (2012). For multivariate isotropic stable laws, see
Nolan (2013).

2.1.5 Network modeling

Erramilli et al. (1996), Leland et al. (1994), Parulekar and Makowski (1996),
Paxson and Floyd (1994), Willinger et al. (1997), Souryal et al. (2003), Wol-
pert and Taqqu (2005), Mikosch et al. (2002), Beran et al. (1995), Petropulu
et al. (2000), Yang and Petropulu (2001a), Yang and Petropulu (2003), Yu
et al. (2005), Cappé et al. (2002), Muñoz-Rodriguez et al. (2006), Simmross-
Wattenberg et al. (2008).

Clauset et al. (2009), Virkar and Clauset (2014), Broido and Clauset (2018).

2.1.6 Queueing theory

Heath et al. (1997), Heath et al. (1998), Heath et al. (1999), Volume 33 of
Queueing Systems (1999). Boxma and Dumas (1996), Resnick and Samorod-
nitsky (1997b), Resnick and Samorodnitsky (2001), Resnick and Samorodnitsky
(1997a), Szczotka and Woyczyński (2004), Szczotka and Woyczyński (2003)

2.1.7 ICA/blind source separation and PCA

Kidmose (2001), Kidmose (2002), Sahmoudi et al. (2004), Wang et al. (2009b),
Alparslan et al. (2016), Magron et al. (2017)

Kriegel et al. (2008), Candés et al. (2010), Chenouri et al. (2014), Haug et al.
(2013), Pad and Unser (2015), Leglaive et al. (2017).

2.1.8 Miscellaneous engineering applications

Kosko and Mitaim (2001) and Kosko (2006) show that stochastic resonance also
occurs with heavy tailed stable noise. See also Yilmaz and Savaci (2015).

Jeske and Chakravartty (2006) examine clock synchronization in the pre-
sence of heavy tailed noise.

Ayenu-Prah and Attoh-Okine (2009) find heavy tailed fluctuations in the
study of road surfaces.
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Li and Yu (2010) and Yu et al. (2013) use stable laws to model vibration
data in industrial roller bearings. Further work on this topic in Wodecki et al.
(2016), Zak et al. (2016), Xu and Liu (2019)

2.2 Finance, Economics, Value at Risk, Real Estate, In-
surance

The main motivation for considering stable laws in finance is that empirical
returns have heavier tails than the normal/Gaussian model predicts. And sta-
ble laws allow one to model cumulative returns using the stability of sums: if
X1, X2, . . . , Xn are returns over one period with an α-stable distribution, then
the cumulative return over n time periods X1 + X2 + · · · + Xn also has an
α-stable distribution. This is true if the terms are independent or dependent
stable, but is not true for other models of returns.

2.2.1 Modeling asset returns

Rachev and Mittnik (2000), Nolan (2003), Mandelbrot (1960), Mandelbrot
(1961), Mandelbrot (1963b), Fama (1963), Fama (1965), Fama and Roll (1968),
Rachev (2003), McCulloch (1996a), McCulloch (1997), Bidarkota and McCul-
loch (1998), Peters (1994), Walter (1999), Belkacem et al. (2000), Haas et al.
(2005), Lombardi and Calzolari (2005), Ortobelli and Rachev (2005), Borak
et al. (2005), Martin et al. (2006), Frain (2007a), Frain (2009), Stuck (1976c),
Leitch and Paulson (1975), Kozubowski et al. (2003), Dominicy et al. (2010),
Hardy (2003), Carr et al. (2002), Kaplan (2010) and Kaplan (2012). Wright
(2007) quotes Leslie Rahl, founder of Capital Market Risk Advisors, “We seem
to have a once-in-a-lifetime crisis every three of four years.”

Bidarkota (1999), Bidarkota (2000), Bidarkota (2001), Bidarkota (2003),
Bidarkota and McCulloch (2003), Bidarkota and McCulloch (2004), Kiani and
Bidarkota (2004), Bidarkota (2004), Bidarkota and Dupoyet (2007b), Bidarkota
and Dupoyet (2007a), Bidarkota et al. (2009), Wang and Bidarkota (2010),
Wang and Bidarkota (2012).

Salhi et al. (2015), Champagnat et al. (2013), Cont (2001), Fries (2018),
Gouriéroux and Zaköıan (2017)

VaR for Mexican equities: Serrano and Mata (2019)
Morningstar Encorr Analyzer now includes the ability to model returns with

a stable distribution.
Extension of CAPM to include stable laws, portfolio selection: Fama (1971),

Fama and Miller (1972), Press (1982), Rachev et al. (2005), section 17.4 of
Uchaikin and Zolotarev (1999), Bawa et al. (1979), Rachev and Han (2000),
Ortobelli et al. (2002a), Ortobelli et al. (2004), Stoyanov et al. (2006).

Jama (2009) looks at returns on the South African exchange. The works by
Cont and Tankov (2004), Tankov (2007), Kallsen and Tankov (2006) use Lévy
processes to model returns, arguing that jumps are an important part of the
behavior of actual returns that cannot be captured by a Gaussian model. A
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probability book with an emphasis on computational issues and finance, which
includes a chapter on stable distributions, is Paolella (2007).

stable GARCH Bonato (2011), Broda et al. (2013)
CDOs Scherer and Prange (2009)
Energy markets: Pantalone et al. (2016)
Predicting crashes: Bielinskyi et al. (2019)

2.2.2 Option pricing

McCulloch (1996a), Carr and Wu (2003), Cartea and Howison (2003), Cartea
and Howison (2007), Vollert (2001), Hurst et al. (1999), Hauksson and Rachev
(2001).

2.2.3 Value at risk

Khindanova et al. (2001), Lamantia et al. (2006), Sy (2006), Marinelli et al.
(2006), Frain (2008), Frain (2009).

2.2.4 Foreign exchange/parallel market rates

Basterfield et al. (2003), Basterfield et al. (2005a), Basterfield et al. (2005b),
Fofack and Nolan (2001), Lan and Tan (2007), Zhao and Wu (2009).

2.2.5 Real estate

King and Young (1994), Young and Graff (1995), Graff et al. (1997), Brown
(2000), Brown (2004), Brown (2005),Young et al. (2006), Young (2008). The
first paper above argues that because of the non-normality of real estate prices,
diversification is not a good idea (unless you have a huge portfolio); careful
management of property is more important.

2.2.6 Insurance

Asmussen et al. (1997), Embrechts et al. (1997)

2.2.7 Commodity price modeling

Commodity pricing Weron (2005), Jin (2005), Weron (2006)

2.2.8 Miscellaneous econ/finance

De Vany and Walls (1999), De Vany and Walls (2004a) De Vany (2003), and
Walls (2005) argue that the extreme volatility in Hollywood movie revenues can
be modeled with stable laws. De Vany (2006) uses truncated stable laws to
model home runs in baseball. Also De Vany and Walls (2004b), De Vany and
Walls (1996)

Lau and Lau (1993), Lau and Lau (1997), Fielitz and Rozelle (1983)
Ibragimov (2005) discusses consequences of heavy tails for economic models.
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Farmer and Geanakoplos (2005) and Gabaix (2009) review the occurrence
of power laws in economics and finance.

Li and Ma (2013) discuss a stable Cox-Ingersoll-Ross model for interest rates.
Copulas: Prange and Scherer (2006), Kallsen and Tankov (2006), Mikosch

(2006).
Computational issues: Rachev (2004)
Discussion of the work of Nobel prize winners Thomas Sargent and Christo-

pher Sims Boumans and Sent (2013).

2.3 Extreme value theory

Fougéres et al. (2009) build models for multivariate dependent extreme value
distributions using multiplicative mixtures with stable models. More informa-
tion in Fougères et al. (2013).

2.4 Computer science

Long computation times: Harchol-Balter et al. (1998), Harchol-Balter (1999),
Gomes and Selman (1999), Harchol-Balter (2013)

Streams and sketches, etc.: Indyk (2000), Cormode et al. (2002), Gilbert
et al. (2002), Cormode (2003), Cormode and Muthukrishnan (2003), Cormode
and Indyk (2006), Nelson (2011).

Machine learning and α-stable graphical models: Misra and Kuruoglu (2014),
Misra and Kuruoglu (2016).

Anomaly detection: Simmross-Wattenberg et al. (2011), S. Mercan (2011),
Simmross-Wattenberg et al. (2015), Bollmann et al. (2018).

Feature modeling: Fiche et al. (2013).
Chapter 14 of Yang (2018) uses Lévy flights in random search algorithms.
Using stable laws as mutation operators in evolutionary algorithms: Obu-

chowicz and Pretki (2005), Obuchowicz and Smolka (2016), Obuchowicz and
Prkobuchetki (2004), Obuchowicz (2019).

2.5 Random walks

Borovkov and Borovkov (2008) gives an exhaustive treatment of random walks
when the distribution of step sizes is heavy tailed.

There have been several papers using Lévy flights to describe foraging beha-
vior for different animals, see Viswanathan et al. (1996) and Viswanathan et al.
(1999), Reynolds and Frye (2007). However, more recent work points out some
errors in the data used in these papers and questions the relevancy of heavy
tailed models for foraging, see Edwards et al. (2007) and Travis (2007). Marine
foraging Humphries et al. (2010) and Viswanathan (2010).g See also Ali Ahmed
et al. (2018) and Mutwiri et al. (2019). Scaling laws in human travel Brockmann
et al. (2006), Raichlen et al. (2013). Statistical issues in Kawai and Petrovskii
(2012).
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2.6 Random walks in random environments

In random environments: Kesten et al. (1975), Mayer-Wolf et al. (2004), Hughes
et al. (1981), Hughes (1995), Hughes (1996).

2.7 Branching processes

Jagers (1975), Dawson et al. (1989), Dawson and Perkins (1991), Vakolbinger
and Vatutin (1998), Haynatzki et al. (2000), Fleischmann and Mytnik (2003),
Birkner et al. (2005), Bojdecki et al. (2007), Chen and Shiozawa (2007), Be-
restycki et al. (2007), Croydon and Kumagai (2008), Basdevant and Singh
(2008), Bojdecki et al. (2008), Pakes (2010)

2.8 Fractional/anomalous diffusions

Stable densities give the Greens functions for certain fractional differential equa-
tions. Solomon et al. (1994), Gorenflo and Mainardi (1998a), Mainardi et al.
(2001), Gorenflo et al. (2007), Gorenflo et al. (2002a), Paradisi et al. (2001),
Gorenflo and Mainardi (2001), Gorenflo et al. (2002b), Mainardi et al. (2006),
Mainardi and Tomirotti (1997), Gorenflo et al. (1999), Gorenflo and Mainardi
(1998b), Meerschaert et al. (2002), Ditlevsen (2004), Cushman and Moroni
(2001), Moroni and Cushman (2001), Cushman et al. (2005), Roop (2006), Mai-
nardi et al. (2007), Meerschaert and Sikorskii (2012), Uchaikin (2013a),Uchaikin
(2013b),Uchaikin and Sibatov (2013), Gottwald and Melbourne (2016), Berman
and Cederbaum (2018), Odzijewicz et al. (2013)

2.9 Dynamical systems, ergodic theory, stochastic recur-
rence equations

Gouëzel (2004), Gouëzel (2007), Guivarc’h and Le Page (2008), Zweimüller
(2003)

Stochastic recurrence equations: Kesten (1973), Mikosch et al. (2012).

2.10 Physics, astronomy and chemistry

Montroll and Shlesinger (1982), Metzler and Klafter (2000), Liu and Chen
(1994), Strobl (1997), Boldyrev and Gwinn (2003), Bendler (1984), Freeman
and Chisham (2005), Metzler and Klafter (2002), Metzler et al. (2007), Csörgő
et al. (2004a), Csörgő et al. (2004b),Csörgő et al. (2005), Novák (2006a),Csorgo
et al. (2006), Novák et al. (2007), Novák (2006b), Csörgő et al. (2008),Novak
(2008), Novák et al. (2009), Peach (1981), Hetman et al. (2003), Lan (2001),
Shlesinger (2001), Lan (2002), Metzler et al. (2014), Tommaasi et al. (2016),
Bulyak and Shul’ga (2019)

Fluctuation flux for plasma in a controlled fusion experiment are modeled
by a stable law in Yanushkevichiene and Saenko (2013).

The Kohlraush-Williams-Watts function - relaxed exponentials: Kohlrausch
(1847), Williams and Watts (1970), Montroll and Bendler (1984), Shlesinger
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and Montroll (1984), Anderssen et al. (2004), Elton (2018). For multivariate
isotropic stable laws, see Nolan (2013).

Anomalous diffusion: Ott et al. (1990), ben Avraham and Havlin (2000),
Vlahos et al. (2008), Bouchaud and Georges (1990).

Laser cooling of atoms: Bardou et al. (2002)
Random lasers: Lin et al. (2018), Uppu and Mujumdar (2014)
Lévy glass Barthelemy et al. (2008), Janzen et al. (2010) and Janzen et al.

(2010).
The Landau distribution is used in physics to describe the fluctuations in the

energy loss of a charged particle passing through a thin layer of matter. This
distribution is a special case of the stable distribution with parameters α = 1,
and β = 1. It was originally discussed in Landau (1944), more information is in
Leo (1994).

Polymer kinetics: Herrchen (2001).
Out-of-equilibrium systems: Campi and Bianconi (2019)
Turbulence: Kida (1991).
Superconductivity: Augello et al. (2010) and Valenti et al. (2014) give a com-

putational analysis of the phase dynamics of short and long Josephson juncti-
ons in the presence of non-Gaussian (Lévy) noise sources (Resonant Activation,
Noise Enhanced Stability and Soliton dynamics). Guarcello et al. (2016) ana-
lyze phase dynamics, i.e., focus on solitons, in long Josephson junctions, as a
Lévy noise source is taken into account. Guarcello et al. (2017) study the ef-
fects of the Lévy noise on the switching currents of graphene-based Josephson
junctions. See also Gattenlöhner et al. (2016) and Briskot et al. (2014)

Dattoli et al. (2014) use stable laws to describe photoluminescence decay of
silicon nanocrystals.

Metrology: Douglas (2007), Hunt et al. (1995), Verdi (2014)

2.11 Survival analysis, frailty, reliability

A clear introduction to the concept of fraility is Wienke (2003). The use of
stable distributions in this way started with Hougaard (1986). More references
and applications in Hougaard (2000), Singpurwalla (1995), Wassell et al. (1999),
Qiou et al. (1999), Ravishanker and Dey (2000), Gjessing et al. (2003), Mallick
and Ravishankaer (2004), Gaver et al. (2004), Hanagal (2011).

2.12 Embedding of Banach spaces

Johnson and Schechtman (1982), Ledoux and Talagrand (1991), Friedland and
Guédon (2011).

2.13 Geology and Geophysics

Tukey (1965) wrote “In general, as I am sure almost every geophysicist knows,
distributions of actual errors and fluctuations have much more straggling ex-
treme values than would correspond to the magic bell-shaped distribution of
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Gauss and Laplace.” Painter et al. (1995), Gaynor et al. (2000), Painter (2001),
Gunning (2002), Velis (2003), Molz et al. (2004), Sahimi and Tajer (2005). Mar-
cus (1970), Li and Mustard (2000), Li and Mustard (2005), Rishmawi (2005),
Zaliapin et al. (2005), Meerschaert et al. (2004), Hill and Tiedeman (2007)

Earthquake modeling: Lavallée and Archuleta (2003)
Magnetotelluric data: Chave (2014), Chave (2017).

2.14 Medicine, biology, genetics

West (1999), Salas-Gonzalez et al. (2009d), Crato et al. (2011).
Modeling cancer dynamics Durrett et al. (2011), Durrett (2013).
Sorace (2012) describes a long-tailed distribution of disease combinations

in the U.S. Medicare system. In this setting, the idea it more of sparsity:
rather than prominent clusters of combinations of diseases, there are many,
many combinations of different illnesses that occur. This argues that the costs
of medical care cannot be significantly lessened by focusing on a few common
clusters of diseases.

Sassi (2009) uses stable laws to study heart beat rates. See also Lan and
Toda (2013).

Lan and Chandran (2011) model fluctuations in animal population sizes.
Segura et al. (2013) model fluctuations in microbial populations with log-stable
distributions. They find heavy tails in the logarithms of ratios of successive
population sizes. Harmful algae blooms can result when large fluctuations occur.
Batt et al. (2017) discuss heavy tails and extreme events in ecosystem time series.

Saenko and Saenko (2015) propose using stable laws to model gene expression
data.

Van den Heuvel et al. (2018) and Van den Heuvel et al. (2015) use stable
laws to model proton beams in cancer treatment.

Di Gioacchino et al. (2019) uses stable laws to describe myelin protein dyn-
amics.

Forest fires Malamud et al. (1998)
Nanopore modeling: Kotulska (2007).

2.15 Random trees

Duquesne and Le Gall (2002) relate random trees with nodes having offspring
distribution that is heavy tailed. Beta-coalescents and continuous stable random
trees Berestycki et al. (2007), Berestycki (2009).

2.16 Rainfall, hydrology, climatology

Modeling rainfall: Lovejoy (1982), Lovejoy and Mandelbrot (1985), Lovejoy and
Schertzer (1986b), Gupta and Waymire (1990), Menabde and Sivapalan (2000),
Millán et al. (2011), Gomi and Kuzuha (2013)

Hydrology: Guadagnini et al. (2013), Guadagnini et al. (2014), Guadagnini
et al. (2015), Nan (2014), Nan et al. (2016), Zhang et al. (2018)
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Climatology: Lavallée and Beltrami (2004)

2.17 Miscellaneous: reliability, etc.

Reliability testing: Gaver et al. (2004).
Wrapped stable: SenGupta (1996), Jammalamadaka and SenGupta (2001),

SenGupta and Pal (2001), Gatto and Jammalamadaka (2003), Pewsey (2008)
Tuerlinckx (2004) uses a positive stable law to model a multivariate counting

model for response times in psychology.
Heinrich (1987) considers sums of ψ-mixing random variables and a con-

nection with continued fractions. See also Hensley (2000), Finch (2007) and
Heinrich et al. (2004), where a connection to rounding errors is made.

Farsad et al. (2016), Farsad et al. (2015), Farsad et al. (2018) use stable laws
to model time synchronization in molecular timing channels.

2.18 Long tails in business, political science, etc.

These references are about extreme events, generally not situations where there
is a numeric value that is being measured. There is not a direct probability
distribution involved, but the idea of unusual/atypical occurrences can be im-
portant.

Anderson (2006) discusses the “Long Tail” occurring in sales, where many
low volume items can account for significant revenue. The best known example
of this is Amazon.com, where the lack of brick-and-mortar stores make it feasible
to sell low volume goods on a large scale. Brynjolfsson et al. (2006) also discuss
this.

King and Zeng (2001) discuss measuring rare events in international relati-
ons. The first author has a webpage on rare events at
http://gking.harvard.edu/category/research-interests/methods/rare-events.

Bremmer and Keat (2009) write about the fat tail in political and economic
events. They do not measure a quantitative variable, rather they write about
typical events that cluster around some center and occasionally there is an
extreme event, like the 1998 financial crisis in Russia or the September 11, 2001
terrorists attacks on the U.S. These are bulges/bumps far from the normal events
that happen. They argue that one should be thinking about these possible risky
events.

3 Multivariate stable distributions

3.1 General references

Samorodnitsky and Taqqu (1994b), overview Nolan (1998a)
Existence of spectral measures: Feldheim (1937), Lévy (1954), Courrège

(1964)
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3.2 Multivariate stable densities, cdf, simulation, etc.

Nolan and Rajput (1995), Abdul-Hamid (1996), Abdul-Hamid and Nolan (1998),
Nolan (2005), Matsui and Takemura (2008b), Nolan (2013), Nolan (2018a), No-
lan (2018d).

For exact simulation, see Modarres and Nolan (1994) for discrete spectral
measures. Can also simulate radially symmetric and elliptically contoured using
sub-Gaussianity, this is used in Nolan (2005). Sub-stable vectors can be simu-
lated in the same way. And sums of any of the above are stable.

Approximating by sums: Davydov and Nagaev (2002a), Davydov and Na-
gaev (2002b). Approximating by a sum of Poisson and Brownian terms: As-
mussen and Rosiński (2001), Cohen and Rosiński (2007), Cohen et al. (2010).

Tail behavior of multivariate stable densities: Hiraba (2003), Arkhipov (2003),
Nagaev (2007), Watanabe (2007)

Support of stable and semi-stable laws: Port and Vitale (1988), Ashbaugh
et al. (1992), Rajput (1993), Rajput (1994), Rajput et al. (1994), Rajput
(1977b).

3.3 Multivariate estimation

Rachev and Xin (1993), Cheng and Rachev (1995), Nolan et al. (2001), No-
lan and Panorska (1997), Pivato and Seco (2003), Nolan (2005), Davydov and
Paulauskas (1999b), Liu (2009), Ogata (2010), Nolan (2013), Mohammadi et al.
(2014), Sathe and Upadhye (2019).

3.4 Conditional distributions and moments

Hardin (1982a), Cambanis and Wu (1992), Cioczek-Georges and Taqqu (1994a),
Cioczek-Georges and Taqqu (1995a), Hardin et al. (1991a), Hardin et al. (1991b),
Samorodnitsky and Taqqu (1994b), Gouriéroux and Zaköıan (2017), Fries (2018).

3.5 Dependence measures

Press (1972c), Paulauskas (1976), Cambanis and Miller (1981), Chapter 4 of
Samorodnitsky and Taqqu (1994b), summary and proposed measures in Nolan
(2001b), Boland et al. (2000), Levy. and Taqqu (2005), Samorodnitsky and
Taqqu (1993), Mohammadpour et al. (2006), d’Estampes et al. (2002), Garel
et al. (2004), Garel and Kodia (2009), Garel and Massé (2009), Garel and Kodia
(2010), Alparslan and Nolan (2016)

General tests for independence using the empirical distribution function:
Hoeffding (1948), Blum et al. (1961). Tests using the characteristic function:
Csörgő (1985), Székely et al. (2007), Székely and Rizzo (2009).

3.6 Approximation and metrics

Byczkowski et al. (1993), Rachev (1991), Davydov and Paulauskas (1999b),
Davydov and Nagaev (2002b), Nolan (2010)
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3.7 Miscellaneous multivariate stable

Substable: Misiewicz and Takenaka (2002)
Sums of dependent heavy tailed random variables: Basrak et al. (2011),

Bartkiewicz et al. (2011), Tyran-Kamińska (2010a,b,c).
Concentration of measure: Ledoux (2001), Houdré and Marchal (2004), Mar-

chal (2005), Houdré et al. (2008), Houdré and Marchal (2008)

4 Regression, time series, etc.

4.1 Regression

Barmi and Nelson (1997), McCulloch (1998a), Ojeda (2001), Nolan and Ojeda-
Revah (2013), LePage et al. (1998), LePage and Podgórski (1996), Kurz-Kim
et al. (2005), Paulauskas and Rachev (2003), Blattberg and Sargent (1971),
Walls (2005), Preve (2015), Liu and Preve (2016), Riabiz et al. (2017a), Riabiz
et al. (2017b), Jensen (2018).

Walls and McKenzie (2019) uses stable regression to analyze movie revenues
using covariates and Rodriguez-Aguilar et al. (2019) predict Mexican electricity
prices using regression.

Vector autoregression: Hannsgen (2008) discusses whether there are heavy
tailed distributions involved in structural VAR used for policy analysis. The
presence of infinite variance makes the use of structural VAR questionable. A
revision of this paper is available in Hannsgen (2012).

4.2 Time series

Cline and Brockwell (1985), Davis and Resnick (1986b), Durbin and Cordero
(1993), Mikosch et al. (1995), Part II of Adler et al. (1998), Calder (1998), Qiou
and Ravishanker (1998), Nolan and Ravishanker (2009), Resnick et al. (1999),
Resnick et al. (2000a), Section 13.3 of Brockwell and Davis (1991), Andrews
et al. (2009), Sousa et al. (2014), Kruczek et al. (2017), Riabiz and Godsill
(2017), Riabiz et al. (2018), Lombardi and Godsill (2006b), Lemke and Godsill
(2012), Lemke and Godsill (2014), Lemke et al. (2015), Godsill and Kuruoğlu
(1999), Godsill (1999).

5 Stable processes

5.1 General references

Samorodnitsky and Taqqu (1994b), Janicki and Weron (1994)

5.2 Stochastic integrals, series, minimal representations

LePage et al. (1981), Hardin (1982b), Samorodnitsky and Taqqu (1990c), Rosiński
(1990b), Kwapień and Woyczyński (1992), Rosiński (1992), Samorodnitsky and
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Taqqu (1994b), Rosiński (1995), Rosiński (1995), Al-Khach (1997), Roy (2010)
Riabiz and Godsill (2017), Riabiz et al. (2017), Riabiz et al. (2018), Riabiz

et al. (2017b), Riabiz et al. (2017a), Lemke and Godsill (2011), Lemke (2014),
Lemke et al. (2015).

5.3 Path properties

Blumenthal and Getoor (1960), Rosiński (1986), Rosiński (1989), Nolan (1988),
Nolan (1989a), Nolan (1989b), Cambanis et al. (1990), Nolan (1991), Rosiński
et al. (1991), Rosiński and Samorodnitsky (1993), Samorodnitsky (1988), Sa-
morodnitsky (1993b), Adler (1990), Port (1990)

Hitting times: Blumenthal et al. (1961)
Laws of the iterated logarithm: Breiman (1968b), Mijnheer (1975), Oodaira

(1973), Albin (1992), Dehling and Taqqu (1989b), Kôno (1983b), Monrad and
Rootzén (1995), Taqqu (1977), Taqqu and Czado (1985b).

Level crossings. Gaussian case: Marcus (1977), Marcus and Shen (1997),
Slud (1991), Slud (1992b), Slud (1992a). Stable case: Adler et al. (1993), Adler
and Samorodnitsky (1997), Marcus (1989), Michna and Rychlik (1992a), Michna
and Rychlik (1992b), Marcus and Shen (1998).

Maxima/extremes: Heyde (1969), Aleškevičienė (1990), Berman (1992), Mol-
chan (2000), Samorodnitsky (2004b), Samorodnitsky (2004a), Kuznetsov (2011).

5.4 Prediction

Cambanis and Soltani (1984), Cline and Brockwell (1985), Miamee and Pourah-
madi (1988), Brockwell and Davis (1991), Kokoszka (1996), Mohammadi and
Mohammadpour (2009)

5.5 Miscellaneous stable processes

Self-similarity: there are several disjoint classes of self-similar stable processes.
See Chapter 7 of Samorodnitsky and Taqqu (1994b). Beran (1986). A general
review is Taqqu (1986a), Doukhan et al. (2003).

Long memory/long-range dependence: Taqqu (1986a), Beran (1992), Douk-
han et al. (2003), Samorodnitsky (2006a)

Local nondeterminism and local times: Berman (1973), Berman (1974),
Cuzick (1978), Cuzick (1987), Berman (1983), Berman (1987), Monrad and
Pitt (1987), Berman (1991), Nolan (1989b), Soltani (1992), Shieh (1991), Shieh
(1992), Xu (1995), Khoshnevisan et al. (2006), Xiao (2006a), Ayache and Xiao
(2016)

Potential theory: Doob (1953), Blumenthal and Getoor (1968), Doob (1984),
Jakubowski (2002)

Ergodicity/mixing: Janicki and Weron (1994), Rosiński and Samorodnitsky
(1996), Rosiński and Zak (1997)

Ornstein-Uhlenbeck processes: expressions for joint distribution by Wooster
(2009)
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Connections between continuous and discrete processes: Lee (2009).

6 Stable measures on vector spaces and groups

Hazod and Siebert (2001), Linde (1984), Linde (1986), Linde et al. (1980),
Lewandowski et al. (1992), Lewandowski et al. (1995), Lewandowski and Żak
(1987), Zak (1984), Zak (1989), Ryznar (1986).

7 Related distributions and processes, extensi-
ons of the notion of stability

Tempered stable distributions: Rosiński (2004), Terdik and Woyczyński (2006),
Houdré and Kawai (2006), Houdré and Kawai (2007), Cohen and Rosiński
(2007), Jurek (2007), Rosiński (2007), Grabchak (2008), Grabchak and Sa-
morodnitsky (2010), Grabchak (2012), Kawai and Masu (2011), Dassios et al.
(2018), Fallahgoul and Loeper (2019)

Geometric stable laws: Rachev and SenGupta (1991), Rachev and SenGupta
(1993), Panorska (1996), Kozubowski (1994), Kozubowski (1995), Kozubowski
and Rachev (1994),

Laplace distributions: Kotz et al. (2001)
Operator stable laws: if the scaling term an in the definition of joint stability

is replaced by a matrix An, then a larger class of multivariate distributions re-
sults. One simple case is if the matrix is diagonal, say An =diag(n−1/α1 , n−1/α2 ,
. . . , n−1/αd) with the joint distribution having independent components with the
j-th coordinate being an αj-stable r.v. These are called marginally stable laws.
The general case is more complicated, see Jurek and Mason (1993), Cambanis
and Taraporevala (1995), Meerschaert and Scheffler (2001a). Two dimensional
case: Michaliček (1972b), Michaliček (1972a).

Weakly stable vectors Mazurkiewicz (2007).
α-symmetric multivariate distributions of Cambanis et al. (1983), see Fang

et al. (1990).
Tsilevich and Vershik (1999) consider α = 0.
Davydov et al. (2007) and Davydov et al. (2008) have defined a general

notion of stability on a cone K with some operation +, that generalizes sum
stability and includes max-stability, min-stability, and more.

α-symmetric distributions: Cambanis et al. (1983), Chapter 7 of Fang et al.
(1990).

Discrete stable laws: caused by digitization and truncation in signal pro-
cessing, see Lee et al. (2005). Discrete distributions with some sort of stabi-
lity property: Steutel and Van Harn (2004), Klebanov and Slámová (2012),
Slámová and Klebanova (2012). Multivariate discrete stable distributions: Rao
and Shanbhag (1994), pg. 160.
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Lévy processes. Ann. Statist. 35 (1), 355–392.

Aı̈t-Sahalia, Y. and J. Jacod (2008). Fisher’s information for discretely sampled
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Bachelier, L. (1900). Théorie de la spéculation. Annales Scientifiques de l’Ecole
Normale Supérieure III-17, 21–86. Translated in The random character of
stock market prices, Ed. P.H. Cootner, pp. 17–78, Cambridge, MIT Press,
1964.

Badrikian, A. and S. Chevet (1974). Measures cylindriques, espaces de Wiener
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and A. Wakolbinger (2005). Alpha-stable branching and beta coalescents.
Electron. J. Probab. 10, 303–325.

Bladt, M. (1992). Multivariate self-similar processes: second order theory. Jour-
nal of Applied Probability . To appear.

Blattberg, R. and N. Gonedes (1974). A comparison of the stable and Student
distributions as statistical models for stock prices. Journal of Business 47,
244–280.

34



Blattberg, R. and T. Sargent (1971). Regression with non-gaussian disturbances:
Some sampling results. Econometrica 39, 501–510.

Bleher, P. (1981). Inversion of Toeplitz matrices. Trans. Moscow Math. Soc. 2,
201–229.

Bleher, P. and J. Sinai (1973). Investigations of the critical point in models of
the type of Dyson’s hierarchical model. Commun. Math. Phys. 33, 23–42.

Blum, J. R., J. Kiefer, and M. Rosenblatt (1961). Distribution free tests of inde-
pendence based on the sample distribution function. Ann. Math. Statist. 32,
485–498.

Blumenthal, R. M. and R. K. Getoor (1960, 09). A dimension theorem for
sample functions of stable processes. Illinois J. Math. 4 (3), 370–375.

Blumenthal, R. M. and R. K. Getoor (1968). Markov processes and potential
theory. Academic Press.

Blumenthal, R. M., R. K. Getoor, and D. B. Ray (1961). On the distribution
of first hits for the symmetric stable processes. Transactions of the American
Mathematical Society 99 (3), 540–554.

Bobkov, S. G., G. P. Chistyakov, and F. Götze (2011). Convergence to stable
laws in relative entropy. Preprint: arXiv 1104.43.

Bobkov., S. G., G. P. Chistyakov, and F. Götze (2012). Fisher information and
convergence to stable laws. Preprint: arXiv 1205.3637.

Boccignone, G. and M. Ferraro (2013, July). Gaze shift behavior on video
as composite information foraging. Signal Processing: Image Communica-
tion 28 (8), 949–966. http://dx.doi.org/10.1016/j.image.2012.07.002.

Boggs, J. M. (1991). Database for the first macrodispersion experiment (MADE-
1). Technical Report EPRI EN-7363, Tennessee Valley Authority.

Boggs, J. M. (1993). Database for the second macrodispersion experiment
(MADE-2). Technical Report TR-102072, Tennessee Valley Authority.

Bojarski, J. and J. K. Misiewicz (2003). Band copulas as spectral measures for
two-dimensional stable random vectors. Discuss. Math. Probab. Stat. 23 (1),
69–75.

Bojdecki, T., L. G. Gorostiza, and A. Talarczyk (2007). A long range dependence
stable process and an infinite variance branching system. Ann. Probab. 35 (2),
500–527.

Bojdecki, T., L. G. Gorostiza, and A. Talarczyk (2008). Self-similar stable pro-
cesses arising from high-density limits of occupation times of particle systems.
Potential Anal. 28 (1), 71–103.

35



Boland, J., T. Hurd, M. Pivato, and L. Seco (2000). Measures of dependence for
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Csörgő, S. (1981c). Multivariate characteristic functions and tail behaviour. Z.
Wahrsch. Verw. Gebiete 55 (2), 197–202.
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convex sets in Banach spaces. J. Theoret. Probab. 13 (1), 39–64.

Davydov, Y. A. (1970). The invariance principle for stationary processes. Theor.
Probability Appl. 15, 487–498.

53



Davydov, Y. A. and V. I. Paulauskas (1999b). On the estimation of the parame-
ters of multivariate stable distributions. Acta Applicandae Mathematicae 58,
107–124.

Dawson, D. and H. Salehi (1980). Spatially homogeneous random evolutions.
Journal of Multivariate Analysis 10, 141–180.

Dawson, D. A., K. Fleischmann, and L. G. Gorostiza (1989). Stable hydrody-
namic limit fluctuations of a critical branching particle system in a random
medium. Ann. Probab. 17 (3), 1083–1117.

Dawson, D. A. and E. A. Perkins (1991). Historical processes. Mem. Amer.
Math. Soc. 93 (454), iv+179.

de Acosta, A. (1975). Stable measures and seminorms. The Annals of Probabi-
lity 3, 865–875.

de Acosta, A. (1976). Quadratic zero-one laws for Gaussian measures and the
distribution of quadratic forms. Proceedings of the American Mathematical
Society 54, 319–325.

de Acosta, A. (1977). Asymptotic behavior of stable measures. The Annals of
Probability 5, 494–499.

de Acosta, A. (1980). Exponential moments of vector-valued random series and
triangular arrays. Ann. Prob. 8, 381–389.

de Boor, C. (1978). A Practical Guide to Splines. New York: Springer-Verlag.

de Haan, L. (1970). On Regular Variation and its Application to the Weak
Convergence of Sample Extremes. Mathematisch Centrum Amsterdam.

de Haan, L. (1978). A characterization of multidimensional extreme-value dis-
tributions. Sankhya Ser. A 40, 85–88.

de Haan, L., D. Li, L. Peng, and H. I. Pereira (2002). Alternative conditions for
attraction to stable vectors. Probability and Mathematical Statistics 22, 303
– 317.

de Haan, L. and L. Peng (1999). Exact rates of convergence to a stable law. J.
London Math. Soc. (2) 59, 1134–1152.

de Haan, L. and S. Resnick (1977). Limit theory for multivariate sample ex-
tremes. Zeitschrift für Wahrscheinlichkeitstheorie und Verwandte Gebiete 40,
317–337.

de Haan, L. and S. Resnick (1998). On asymptotic normality of the Hill esti-
mator. Stochastic Models 14 (4), 849–866.

de Haan, L., S. Resnick, H. Rootzén, and C. de Vries (1989). Extremal behaviour
of solutions to a stochastic difference equation with application to ARCH
processes. Stochastic Processes and Their Applications 32, 213–224.

54



de la Pena, V. and S. Montgomery-Smith (1995). Decoupling inequalities for
the tail probabilities of multivariate U–statistics. Annals of Probability 23,
817–851.

de Oliveira, E. C. and J. A. Tenreiro Machado (2014). A review of definitions
for fractional derivatives and integral. Mathematical Problems in Engineer-
ing 2014 (238459), 1–6. http://dx.doi.org/10.1155/2014/238459.

de Sousa, B. and G. Michailidis (2004). A diagnostic plot for estimating the
tail index of a distribution. Journal of Computational and Graphical Statis-
tics 13 (4), 974–995.

De Vany, A. (2003). Hollywood Economics: How extreme uncertainty shapes the
film industry. Routledge.

De Vany, A. (2006). Steroids, home runs and the law of genius. Online at
http://www.arthurdevany.com/research.html; to appear in Economic Inquiry.

De Vany, A. and W. D. Walls (1999). Uncertainty in the movie industry: Does
star power reduce the terror of the box office? Journal of Cultural Econo-
mics 23 (4), 285–318.

De Vany, A. and W. D. Walls (2004a). Motion picture profit, the stable Paretian
hypothesis, and the curse of the superstar. Journal of Economic Dynamics
and Control 28, 2035–2057.

De Vany, A. S. and W. D. Walls (1996). Bose-einstein dynamics and adaptive
contracting in the motion picture industry. The Economic Journal 106 (439),
1493–1514.

De Vany, A. S. and W. D. Walls (2004b). Motion picture profit, the stable
paretian hypothesis, and the curse of the superstar. Journal of Economic
Dynamics and Control 28 (6), 1035 – 1057.

Dehling, H., M. Denker, and W. Philipp (1984). Invariance principles for von
Mises and U-statistics. Zeitschrift für Wahrscheinlichkeitstheorie und ver-
wandte Gebiete 67, 139–167.

Dehling, H. and M. Taqqu (1991). Bivariate symmetric statistics of long-range
dependent observations. Journal of Statistical Planning and Inference 28,
153–165.

Dehling, H. and M. S. Taqqu (1987). The limit behavior of empirical processes
and symmetric statistics for stationary processes. In Bulletin of the Interna-
tional Statistical Institute, Tokyo, pp. Book 4, 217–234. Proceedings of the
46th Session of the International Statistical Institute. 52.

Dehling, H. and M. S. Taqqu (1989a). The empirical process of some long-range
dependent sequences with an application to U-statistics. Preprint. To appear
in the Annals of Statistics.

55



Dehling, H. and M. S. Taqqu (1989b). The functional law of the iterated lo-
garithm for the empirical process of some long-range dependent sequences.
Statistics and Probability Letters 7, 81–85.

Dekkers, A. and L. de Haan (1993). Optimal choice of sample fraction in
extreme-value estimation. Journal of Multivariate Analysis.

Dekkers, A. L. M., J. H. J. Einmahl, and L. de Haan (1989). A moment estimator
for the index of an extreme-value distribution. Annals of Statistics 17, 1833–
1855.

del Barrio, E., P. Deheuvels, and S. van de Geer (2007). Lectures on empirical
processes. EMS Series of Lectures in Mathematics. European Mathematical
Society (EMS), Zürich. Theory and statistical applications, With a preface
by Juan A. Cuesta Albertos and Carlos Matrán.

Dembo, A., E. Mayer-Wolf, and O. Zeitouni (1995). Exact behavior of Gaussian
seminorms. Stat. Probab. Lett. 23, 275–280.

Dembo, A. and O. Zeitouni (1993). Large Deviations Techniques and Applica-
tions. Boston: Jones and Bartlett Publishers.

Demni, N. (2011). Kanter random variable and positive free stable distributi-
oins. Elect. Comm. in Probab. 16, 137–149.

Denker, M. and A. Jakubowski (1989). Stable limit distributions for strongly
mixing sequences. Statist. Probab. Lett. 8 (5), 477–483.

Deo, R. (2000). On estimation and testing goodness of fit for m-dependent
stable sequences. J. of Econometrics 99 (2), 349–372.

Der, R. (2003). Stable symmetric distributions and their role in the signal sepa-
ration problem. Technical report, Telecommunications and Signal Processing
Laboratory, McGill University.
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Dürr, D., S. Goldstein, and J. Lebowitz (1983). Stochastic processes originating
in deterministic microscopic dynamics. J. Stat. Physics 30, 519–526.

Durrett, R. (1996). Probability: Theory and Examples (2nd ed.). Belmont,
California: Duxbury Press.

Durrett, R. (2013). Cancer modeling: A personal perspective. Notices of the
Amer. Math. Society 60 (3), 304–309.

59



Durrett, R., J. Foo, K. Leder, J. Mayberry, and F. Michor (2011). Intratumor
heterogeneity in evolutionary models of tumor progression. Genetics 188,
1–17.

Dynkin, E. and A. Mandelbaum (1983). Symmetric statistics, Poisson point
processes and multiple Wiener integrals. Ann. Stat. 11, 739–745.

Dyson, F. (1971). An Ising ferromagnet with discontinuous long-range order.
Commun. Math. Physics 21, 269–283.

Easton, G. S. and R. E. McCulloch (1990). A multivariate generalization of
quantile-quantile plots. JASA 85, 376–386.

Eberhard, J. and P. Horn (1978). Excess 1/f noise in metals. Phys. Rev. B 18,
6681–6693.

Eberlein, E. and U. Keller (1994). Hyperbolic distributions in Finance. Technical
report.

Eberlein, E. and M. S. Taqqu (1986). Dependence in Probability and Statistics,
Volume 11 of Progress in Probability and Statistics Series. Boston: Boston:
Birkhauser.

Edelsbrunner, H. (2001). Geometry and topology for mesh generation, Volume 7
of Cambridge Monographs on Applied and Computational Mathematics. Cam-
bridge: Cambridge University Press.

Edelsbrunner, H. and D. R. Grayson (1999). Edgewise subdivision of a sim-
plex. In Proceedings of the Fifteenth Annual Symposium on Computational
Geometry (Miami Beach, FL, 1999), New York, pp. 24–30 (electronic). ACM.

Edelsbrunner, H. and D. R. Grayson (2000). Edgewise subdivision of a simplex.
Discrete Comput. Geom. 24 (4), 707–719. ACM Symposium on Computatio-
nal Geometry (Miami, FL, 1999).

Edwards, A. M., R. A. Phillips, N. W. Watkins, M. P. Freeman, E. J. Murphy,
V. Afanasyev, S. V. Buldyrev, M. G. E. da Luz, E. P. Raposo, H. E. Stanley,
and G. M. Viswanathan (2007). Revisiting lévy flight search patterns of
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Gouriéroux, C. and J.-M. Zaköıan (2017). Local explosion modelling by non-
causal process. Journal of the Royal Statistical Society: Series B (Statistical
Methodology) 79 (3), 737 – 756.

Grabchak, M. (2008, January). Maximum likelihood estimation of parametric
tempered stable distributions on the real line with applications to finance.
Master’s thesis, Cornell, Ithaca, NY.

Grabchak, M. (2012). On a new class of tempered stable distributions: moments
and regular variation. Journal of Applied Probability 49 (4), 1015–1035.

Grabchak, M. (2015a). Inversions of Lévy measures and the relation between
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Jelenković, P. and A. Lazar (1998). Subexponential asymptotics of a markov–
modulated random walk with queueing applications. Journal of Applied Pro-
bability 35, 1–23.

Jensen, D. R. (2018). Linear inference under alpha-stable errors. Biometrics
and Biostatistics International Journal 7 (3), 205–210.

Jeske, D. R. and A. Chakravartty (2006). Effectiveness of bootstrap bias cor-
rection in the context of clock offset estimators. Technometrics 48 (4), 530–
538.

87



Jin, H. J. (2005). Heavy tailed behavior of commodity price distribution and op-
timal hedging demand. Dept. of Ag-Business and Applied Economics, North
Dakota State University. To appear in J. Risk and Insurance.

Joag-Dev, K., M. Perlman, and L. Pitt (1983). Association of normal random
variables and Slepian’s inequality. The Annals of Probability 11, 451–455.

Johnson, W. B., J. Lindenstrauss, and G. Schechtman (1984). Extensions of
Lipschitz maps into Banach spaces. In Israel seminar on geometrical aspects
of functional analysis (1983/84), pp. I, 15. Tel Aviv: Tel Aviv Univ.

Johnson, W. B. and G. Schechtman (1982). Embedding lmp into ln1 . Acta
Math. 149 (1-2), 71–85.

Johnson, W. B. and G. Schechtman (1991). On the distance of subspaces of lnp
to lkp . Trans. Amer. Math. Soc. 324 (1), 319–329.

Jona-Lasinio, G. (1977). Probabilistic approach to critical phenomena. In
M. Levy and P. Mitter (Eds.), New Developments in Quantum Field Theory
and Statistical Mechanics, Gargese 1976, New York, pp. 419–466. Plenum.

Jones, B., T. Sulkin, and H. Larsen (2003). Policy punctuations in american
political institutions. American Political Science Review 97, 151–169.

Jones, G. L. (2004). On the Markov chain central limit theorem. Probability
Surveys 1, 299–320.

Jones, M. C. and R. Sibson (1987). What is projection pursuit? Journal of the
Royal Statistical Society. Series A. General 150 (1), 1–36. With discussion.

Jørgensen, B. (1997). The theory of dispersion models, Volume 76 of Monographs
on Statistics and Applied Probability. London: Chapman & Hall.
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Klüppelberg, C. and T. Mikosch (1995c). Modelling delay in claim settlement.
Scand. Actuar. Journal , 154–168.
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Kokoszka, P. and M. Taqqu (1993a). Asymptotic dependence of moving average
type self-similar stable random fields. To appear in Nagoya Math. J.

Kokoszka, P. and M. Taqqu (1993b). Infinite variance stable ARMA processes.
To appear in Journal of Time Series Analysis.

Kokoszka, P. and M. Taqqu (1993c). New classes of self-similar symmetric stable
random fields. J. Theoretical Prob.. To appear.

Kokoszka, P. and M. Taqqu (1995). Fractional ARIMA with stable innovations.
Stochastic Processes and Their Applications 60, 19–47.

Kokoszka, P. and M. Taqqu (1996a). Infinite variance stable moving averages
with long memory. Journal of Econometrics 73, 79–99.

Kokoszka, P. and M. Taqqu (1996b). Parameter estimation for infinite variance
fractional arima. Annals of Statistics 24, 1880–1913.

Kokoszka, P. S. (1996). Prediction of infinite variance fractional ARIMA. Pro-
bab. Math. Statist. 16 (1), 65–83.
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Kuruoğlu, E., W. Fitzgerald, and P. Rayner (1998). Near optimal detection of
signals in impulsive noise modeled with a symmetric α-stable distribution.
IEEE Communications Letters 2 (10), 282–284. cited By 61.
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3968–3970.

Mandelbrot, B. (1963a). New methods in statistical economics. Journal of
Political Econ. 71, 421–440.

Mandelbrot, B. (1963b). The variation of certain speculative prices. Journal of
Business 26, 394–419.

Mandelbrot, B. (1965a). Self-similar error clusters in communications systems
and the concept of conditional systems and the concept of conditional stati-
onarity. I.E.E.E. Trans of Communications Technology COM-13, 71–90.

Mandelbrot, B. (1965b). Une classe de processus stochastiques homothetiques
a soi; application a loi climatologique de H.E. Hurst. Comptes Rendus Acad.
Sci. Paris 240, 3274–3277.

Mandelbrot, B. (1967). The variation of some other speculative prices. Journal
of Business 40, 393–413.

Mandelbrot, B. (1969). Long-run linearity, locally Gaussian processes, H-spectra
and infinite variances. International Econom. Rev. 10, 82–113.

Mandelbrot, B. (1971). A fast fractional Gaussian noise generator. Water
Resour. Res. 7, 543–553.

112



Mandelbrot, B. (1972a). Broken line process derived as an approximation to
fractional noise. Water Resour. Res. 8, 1354–1356.

Mandelbrot, B. (1972b). Statistical methodology for non-periodic cycles: from
the covariance to r/s analysis. Ann. Econom. Soc. Measurement 1, 259–290.

Mandelbrot, B. (1974). Intermittent turbulence in self-similar cascades; diver-
genceof high moments and dimension of the carrier. J. Fluid Mechanics 62,
331–358.
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H. Poincaré Probab. Statist. 40 (5), 635–659.

Mayer-Wolf, E. and O. Zeitouni (1993). The probability of small Gaussian
ellipsoids and associated conditional moments. The Annals of Probability 21,
14–24.

Mazurkiewicz, G. (2005). On SαS density function. Discussiones Mathematicae.
Probability and Statistics 25 (1), 91–101.

Mazurkiewicz, G. (2007). Weakly stable vectors and magic distribution of S.
Cambanis, R. Keener and G. Simons. Applied Mathematical Sciences. Journal
for Theory and Applications 1 (17-20), 975–996.

McConnell, T. (1986). Triple integration with respect to stable processes. Pre-
print.

McConnell, T. and M. Taqqu (1984). Double integration with respect to sym-
metric stable processes. Technical Report 618, Cornell University.

McConnell, T. and M. Taqqu (1986a). Decoupling inequalities for multilinear
forms in symmetric random variables. Annals of Probability 14, 943–954.

116



McConnell, T. and M. Taqqu (1986b). Dyadic approximations of double in-
tegrals with respect to symmetric stable processes. Stoch. Proc. and their
Applic. 22, 323–331.

McConnell, T. and M. Taqqu (1987). Decoupling of Banach-valued multilinear
forms in independent symmetric Banach-valued random variables. Prob. Th.
and Rel. Fields 75, 499–507.

McCullagh, P. (1993). On the distribution of the cauchy maximum-likelihood
estimator. Proceedings: Mathematical and Physical Sciences 440 (1909), pp.
475–479.

McCullagh, P. (1996). Mobius transformation and Cauchy parameter estima-
tion. The Annals of Statistics 24 (2), pp. 787–808.

McCulloch, J. H. (1985). The precision of var forecasts with symmetric stable
disturbances. Preprint, Economics Department, Ohio State University.

McCulloch, J. H. (1986). Simple consistent estimators of stable distribution
parameters. Communications in Statistics. Simulation and Computation 15,
1109–1136.

McCulloch, J. H. (1994). Estimation of bivariate stable spectral densities.
Technical Report, Department of Economics, Ohio State Univertsity.

McCulloch, J. H. (1996a). Financial applications of stable distributions. In
G. S. Maddala and C. R. Rao (Eds.), Handbook of Statistics, Volume 14. New
York: North-Holland.

McCulloch, J. H. (1996b). On the parameterization of the afocal stable distri-
butions. To appear in Bull. of the London Math. Soc.

McCulloch, J. H. (1997). Measuring tail thickness to estimate the stable index
alpha: A critique. J. Bus. Econ. Stat. 15, 74–81.

McCulloch, J. H. (1998a). Linear regression with stable disturbances. In R. Ad-
ler, R. Feldman, and M. Taqqu (Eds.), A Practical Guide to Heavy Tails:
Statistical Techniques for Analyzing Heavy Tailed Distributions, pp. 359–378.
Boston: Birkhäuser.
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Michaliček, J. (1972a). Der Anziehungsbereich von operator-stabilen Verteilun-
gen im R2. Z. Wahrscheinlichkeitstheorie und Verw. Gebiete 25, 57–70.
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2201=2204.

Pad, P. and M. Unser (2015, September). Optimality of operator-like wavlets
for representing sparse AR(1) processes. IEEE Trans. on Signal Proces-
sing 63 (18), 4827–4837.

Painter, S. (2001). Flexible scaling model for use in random field simulation of
hydraulic conductivity. Water Resources Research 37 (5), 1155–1163.

Painter, S., G. Geresford, and L. Paterson (1995). On the distribution of seismic
reflection coefficients and seismic amplitudes. Geophysics 60 (4), 1187–1194.

Pakes, A. G. (2003). Investigating the structure of truncated l/’evy-stable laws.
Lecture Notes-Monograph Series 40, 49–78.

132



Pakes, A. G. (2010). Critical Markov branching process limit theorems allowing
infinite variance. Adv. in Appl. Probab. 42 (2), 460–488.

Pakshirajan, R. P. and R. Vasudeva (1977). A law of the iterated logarithm for
stable summands. Trans. Amer. Math. Soc. 232, 33–42.

Palmowski, Z. and T. Rolski (1996). The superposition of alternating on–off
flows and a fluid model. Technical Report 82, University of Wroc law.

Pander, T. (2003). Robust filtering of ECG signal with the myriad filter. Polish
Journal Of Medical Physics And Engineering 1 (9), 17–30.

Pander, T. (2004). Application of weighted myriad filters to suppress impulsive
noise in biomedical signals. TASK Quarterly 8 (2), 199–216.

Pander, T. (2006). The class of M-filters in the application of ecg signal proces-
sing. Biocybernetics and Biomedical Engineering 26 (4), 3–13.

Pander, T. (2010). New polynomial approach to myriad filter computation.
Signal Process. 90 (6), 1991–2001.

Pander, T., A. Matonia, J. Wrobel, and J. Jezewski (2012). An application of
the myriad filter for FHR baseline estimation. In MEDSIP 2012.

Pander, T. and T. Przyby la (2012). Impulsive noise cancelation with simplified
Cauchy-based p-norm filter. Signal Process. 92 (9), 2187–2198.

Panorska, A. K. (1996). Generalized stable models for financial asset returns.
Journal of Computational and Applied Mathematics 70, 111–114.

Pantalone, C., J. McCarthy, and H. Li (to appear, 2016). An analysis of energy
futures. Journal of Energy Markets. Bryant Univesity, Finance Department.

Panton, D. (1992). Cumulative distribution function values for symmetric stan-
dardized stable distributions. Statist. Simula. 21, 458–492.

Paolella, M. S. (2007). Intermediate Probability: A Computational Approach.
Chichester: John Wiley.

Paolella, M. S. (2015, August). Tests for the stable Paretian distribution. pre-
print.

Paradisi, P., R. Cesari, F. Mainardi, and F. Tampieri (2001). The fractional
fick’s law for non-local transport processes. Physica A 293, 130–142.

Parulekar, M. and A. M. Makowski (1996). Tail probabilities for a multiplexer
with a self-similar traffic. Proceedings of the 15th Annual IEEE INFOCOM ,
1452–1459.

Parzen, E. (1962). Stochastic Processes. San Francisco: Holden-Day.

133



Paulauskas, V. I. (1974a). Estimates of the remainder term in a limit theorem
in the case of a stable limit law. Litovsk. Mat. Sb. 14 (1), 165–187, 231–232.

Paulauskas, V. I. (1974b). Estimation of the rate of convergence in a multidi-
mensional limit theorem in the case of a stable limit law. Dokl. Akad. Nauk
SSSR 219, 43–45.

Paulauskas, V. I. (1974c). Uniform and nonuniform estimates of the remainder
term in a limit theorem with stable limit law. Litovsk. Mat. Sb. 14 (4), 171–
185, 241.

Paulauskas, V. I. (1975). The rate of convergence in the multidimensional limit
theorem in the case of a stable limit law. Litovsk. Mat. Sb. 15 (1), 207–228,
257.

Paulauskas, V. I. (1976). Some remarks on multivariate stable distributions. J.
Multivar. Anal. 6, 356–368.

Paulauskas, V. I. (1978). Infinitely divisible and stable laws in separable Banach
spaces. I. Litovsk. Mat. Sb. 18 (4), 101–114, 201.

Paulauskas, V. I. (1982). Convergence to stable laws and their simulation.
Litovsk. Mat. Sb. 22 (3), 146–156.

Paulauskas, V. I. (2003). A new estimator for tail index. Acta Applicandae
Mathematicae 79, 55–67.

Paulauskas, V. I. (2009). On the rate of convergence to bivariate stable laws.
Lith. Math. J. 49 (4), 426–445.

Paulauskas, V. I. and S. T. Rachev (2003). Maximum likelihood estimators in
regression models with infinite variance innovations. Statistical Papers 4, 47
– 65.

Paulauskas, V. I. and A. Y. Rachkauskas (1984a). Operators of stable type.
Litovsk. Mat. Sb. 24 (2), 145–159.

Paulauskas, V. I. and A. Y. Rachkauskas (1984b). Operators of stable type.
Dokl. Akad. Nauk SSSR 275 (2), 306–309.
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mesures sur les groupes. Ann. Inst. Henri Poincaré 17, 331–335.
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Rajput, B. S., K. Rama-Murthy, and T. Żak (1994). Supports of semi-stable
probability measures on locally convex spaces. J. Theoret. Probab. 7 (4), 931–
942.
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J. Finance and Quantitative Analysis 2, 107–117.

Samworth, R. J. and M. Yuan (2012, 12). Independent component analysis via
nonparametric maximum likelihood estimation. Ann. Statist. 40 (6), 2973–
3002.

Saniga, E. M. and J. C. Hayya (1977). Simple goodness-of-fit tests for symme-
tric stable distributions. The Journal of Financial and Quantitative Analy-
sis 12 (2), 276–289.

Santana, L., J. P. Nolan, and S. G. Meintanis (2015, June). Goodness–of–fit tests
for univariate and multivariate stable–Paretian distributions: A comparison.
preprint.

Sassi, R. (2009, Sept). Characterizing histograms of heartbeat interval differen-
ces with gaussian mixture densities. In Computers in Cardiology, 2009, pp.
157–160.

Sathe, A. M. and N. S. Upadhye (2019, Feb). Estimation of the Parameters of
Multivariate Stable Distributions. arXiv e-prints, arXiv:1902.09796.
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Random Fields, pp. 332–345. Singapore: World Scientific. Series on Probabi-
lity and Statistics, Vol.1.

Scher, H., M. F. Schlesinger, and J. T. Bendler (1991). Time-scale invariance
in transport and relaxation. Phys. Today 44, 26–34.

Scherer, W. and D. Prange (2009). Correlation smile matching for cdo tran-
ches with α-stable distributions and fitted archimedan copulas. Quantitative
Finance 9 (4), 439–449.

Schertzer, D., M. Larcheveque, J. Duan, and S. Lovejoy (1999). Generalized
stable multivariate distribution and anisotropic dilations.

Schilder, M. (1970). Some structure theorems for the symmetric stable laws.
Ann. Math. Stat. 41, 412–421.

Schlather, M. (2002). Models for stationary max-stable random fields. Extre-
mes 5 (1), 33–44.

Schlesinger, M. and B.D.Hughes (1981). Analogs of renormalization group trans-
formations in random processes. Physica 190 (A), 597–608.

Schlesinger, M. F., G. M. Zaslavsky, and U. Frisch (1995). Lévy flights and
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Lp, 0 ≤ p < 1. Ann. Inst. Henri Poincaré 8, 83–92.
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174.

Souryal, M. R., E. G. Larsson, B. M. Peric, and B. R. Vojcic (2005). Soft-
decision metrics for coded orthogonal signaling in symmetric alpha-stable
noise. In ICASSP 2005, pp. III 697–700.

Souryal, M. R., B. R. Vojcic, and R. L. Pickholtz (2003, October). Interference
model for ad hoc DS/CDMA packet radio networks with variable coherent
modulation. In Proc. MILCOM, pp. 1–6.

Sousa, T. R. (2013, Julho). Modelos Combinados AR-GARCH governados por
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Taqqu, M. (1986b). Sojourn in an elliptical domain. Stochastic Processes and
their Applications 21, 319–326.

Taqqu, M. (1987a). Random processes with long-range dependence and high
variability. J. Geophys. Research 92, 9683–9686.

164



Taqqu, M. (1987b). Toeplitz matrices and estimation of time series with long-
range dependence. In Y. Prohorov and V. Sazonov (Eds.), Proceedings of the
Bernoulli Congress, Tashkent, USSR, Holland, pp. 75–83. VNU Science Press
BV. Vol. 1.

Taqqu, M. (1988a). Self-similar processes. In S. Kotz and N. Johnson (Eds.),
Encyclopedia of Statistical Sciences, pp. 352–357. New York: Wiley. Volume
8.

Taqqu, M. (1988b). Weak stationary. In S. Kotz and N. Johnson (Eds.), Ency-
clopedia of Statistical Sciences, pp. 540. New York: Wiley. Volume 9.

Taqqu, M. and C. Czado (1985a). Reproducing kernel Hilbert space for some
non-Gaussian processes. In A. B. et al. (Ed.), Probability in Banach Spaces V,
New York, pp. 128–140. Refereed proceedings of the International Conference
held in Medford, USA, July 16-27, 1984: Springer-Verlag, Lecture Notes in
Mathematics. Vol.1153.

Taqqu, M. and C. Czado (1985b). A survey of functional laws of the iterated
logarithm for self-similar processes. Stochastic Models 1 (1), 77–115.

Taqqu, M. and J. Goldberg (1982). Regular multigraphs and their applicati-
ons to the Monte Carlo evaluation of moments of non-linear functionals of
Gaussian processes. Stochastic Processes and their Applications 13, 121–138.

Taqqu, M. and J. Levy (1986). Using renewal processes to generate long-range
dependence and high variability. In E. Eberlein and M. Taqqu (Eds.), Depen-
dence in Probability and Statistics, Boston, pp. 73–89. Birkhäuser.
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générales, dans un espace vectoriel ou un groupe (abélien ou non). In Colloque
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