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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 23 there is an
extensive list of papers, most on stable distributions. Someday I may have the
time to edit those out, but for now please ignore those references. This list
includes a bibliography file provided years ago by Gena Samorodnitsky from
Cornell University.

Some references on max-stable laws are also included, because there are some
connections between sum-stable and max-stable laws.

I would like to keep this list correct and up-to-date. If you have correc-
tions 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 (2020b) 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 (2006), Matsui
(2005), Chekhmenok (2003), Cheng and Liu (1997), Wang and Zhang (2008),
Liang and Chen (2013), Julián-Moreno et al. (2017), del Val et al. (2017),
Boyarchenko and Levendorskĭi (2020), Saenko (2020), Saenko (2022), Saenko
(2023)

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
parametrization of Zolotarev).

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

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), Bobkov. et al. (2012), and
Börgers and Greengard (2018).

Generalized central limit theorem with dependent terms. For infinite vari-
ance summands with normal limit: Bradley (1988), Peligrad (1990), Bradley
(1992), Berkes and Philipp (1998), Shao (1993).
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For infinite variance summands with non-normal stable limit: Davis (1983),
Denker and Jakubowski (1989), Jakubowski and Kobus (1989), Jakubowski
(1991), Jakubowski (1993), Dabrowski and Jakubowski (1994), Louhichi and
Soulier (2002), Bartkiewicz et al. (2011), Basrak et al. (2012), Buriticá et al.
(2021)

1.4 Statistical estimation, diagnostics, assessing fit, hy-
pothesis testing

Estimation of parameters: Nolan (2001a), McCulloch (1986), Nikias and Shao
(1995), Tsihrintzis and Nikias (1996), Nolan (1998b), Nolan (1999b), Ojeda-
Revah (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), Matsui and Takemura (2008a), Kharrat
and Boshnakov (2015), Yanushkevichiene and Saenko (2013), Saenko (2016),
Barker (2014), Basu and Pakrashi (2018), Meraghni and Soltane (2019), Fahs
and Abou-Faycal (2018), Véhel et al. (2021), Hajjaji et al. (2023)

Calculation of Fisher information matrix for MLE of stable parameters: Du-
Mouchel (1973a), Nolan (2001a), Matsui and Takemura (2006), Barker (2015),
Matsui (2021).

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 Williams
(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), Karling et al.
(2020)

Levi and Craiu (2021)
Circular statistic based method: SenGupta and Roy (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 gen-
eral it will take very large data sets to distinguish exponential decay from power
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law decay. Histogram bin width selection Scott (1979). Graphical diagnostics
for heavy tailed data: Alstott et al. (2014), Nolan (2020a);

Goodness-of-fit tests: Saniga and Hayya (1977), Borak et al. (2005), Matsui
and Takemura (2008a), 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), Pitera et al. (2021)

Empirical process model with estimated parameters: Section 4.2 of del Bar-
rio et al. (2007)

Tail estimation: Hill (1975), McCulloch (1997), Paulauskas (2003), Paulauskas
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-Revah (2001), Nolan (2020b).

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), Kanter
(1976a), successful proof Yamazato (1978), Wolfe (1978a), Wolfe (1978b), Wolfe
(1981), Hall (1984), Dharmadhikari and Joag-Dev (1988), Simon (2011a), Simon
(2011b), Simon (2012). Location of mode Gawronski and Wiessner (1992),
Fofack and Nolan (1999).

Bell-shaped densities: Gawronski (1984) (mistake in proof, see Simon (2015)),
Gawronski (1988), Simon (2015), and finally a successful proof that all stable
densities are bell-shaped in Kwaśnicki (2020). See also Kwaśnicki and Simon
(2019).

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

U-Statistics: Malevich and Abdalimov (1977), Dehling et al. (1984), Dehling
and Taqqu (1989a), Chapter 6 of Christoph and Wolf (1992), Heinrich and Wolf
(1993), de la Pena and Montgomery-Smith (1995). Dabrowski et al. (2002),
Decreusefond et al. (2016), Teimouri et al. (2017)
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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 nonlinear 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 and Hatzinakos (1998a), Ilow (1999),
Ilow and Hatzinakos (1997), Ilow and Hatzinakos (1998b), Núñez et al. (2008),
Nolan (2008), Gonzalez et al. (1997), Gonzalez and Nolan (2007), Wang et al.
(2009b), Liu 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)

Filtering Cauchy noise: Kim et al. (2020)
Stuck (2000) gives an overview of early work on stable laws in signal pro-

cessing. 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), Servin-Aguilar et al. (2020).

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. (2018a), Hu et al. (2023).

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 (2012a) , Idan and Speyer (2013), Hao et al. (2023)

Particle filters: Mihaylova et al. (2005), Gençağa et al. (2008), Kittichot-
panich (2008), Li et al. (2017), Cortés-Aburto et al. (2018), McCulloch (2020),
Ko lodziejczyk and Tarasenko (2021)

Compressive sampling in an impulsive environment: Ramirez et al. (2010),
Arce et al. (2010), Otero and Arce (2011a), Li et al. (2007), Tzagkarakis and
Tsakalides (2009), Tzagkarakis et al. (2018), Tzagkarakis et al. (2019), Tza-
gkarakis et al. (2021), Lopes (2016), Zhou and Yu (2017), Carrillo et al. (2016),
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Liu et al. (2019), Yousufi et al. (2019)
Time delay estimation and direction of arrival: Georgiou et al. (1999), Pena

et al. (2020), Oliinyk and Lukin (2020), Oliinyk et al. (2021), Zha and Qiu
(2007), Asghari et al. (2022), Asghari et al. (2023)

Impulsive noise in powerline communications: Karakuş et al. (2020)
Hagglund and Axell (2019), Hagglund and Axell (2020)
Wind power: Gaidai et al. (2020), Simiu et al. (2001), Xu, Wu, Yang, Wang,

and Wang (Xu et al.)
Modeling noise from the melting of icebergs with stable distributions is dis-

cussed by Glowacki et al. (2018).
Implusive noise and the Internet of Things (IoT) and Artificial Intelligence

of Things (AIoT) Wang et al. (2023)

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), Mes-
sali and Soltani (2007), Tsakalides and Nikias (1999), Tsakalides et al. (1999),
Tsakalides et al. (2000), Pierce (1996), Lee (1999), Kuruoglu and Zerubia (2004),
Farina et al. (1997), Xiong et al. (2023), Johnson et al. (2023)

2.1.2 Image processing

Wainwright et al. (2001), Carassso (2002), Carassso (2006), Kuruoglu and Zeru-
bia (2003), Arce (2005), Nava-Tudela (2017), Boccignone and Ferraro (2013),
Karine (2014), Boudjelal et al. (2012), Padilla et al. (2015), Tavana et al. (2017),
Krbcová et al. (2018), Li et al. (2020), Shi et al. (2020), Ai et al. (2023), Muren
et al. (2021), Muren et al. (2024)

2.1.3 Telecommunications

Land lines: Stuck and Kleiner (1974), Mertz (1965). Cell phones: Yang and
Petropulu (2001b), Gonzalez (1997), Aysal (2007), Georgiadis (2000), Geor-
giadis (2001), Georgiadis (2005), Rabbachin et al. (2011), Jaoua et al. (2014),
Li et al. (2019), Barazideh et al. (2019), Aghazadeh Ayoubi and Spagnolini
(2022)

Vehicle-to-vehicle communication Bazzi et al. (2019)
Robust receiver design Clavier et al. (2021)
Kutuzov et al. (2024) model the input data rate for 5G video traffic using

stable laws.

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. (2001a), Taroudakis et al. (2006), Petropulu
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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), Murray and McGough (2022a), Murray and
McGough (2022b).

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), Wolpert
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, PCA, clustering

Kidmose (2001), Kidmose (2002), Sahmoudi et al. (2004), Wang et al. (2009b),
Alparslan et al. (2016), Magron et al. (2017), Mohammadi (2020), Guo et al.
(2021)

Kriegel et al. (2008), Candés et al. (2010), Chenouri et al. (2014), Haug et al.
(2013), Anderson et al. (2015), Pad and Unser (2015), Leglaive et al. (2017),
Alparslan et al. (2016)

Mousavi et al. (2023)

2.1.8 Vibration noise

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 and gear noise in Wodecki
et al. (2016), Zak et al. (2016), Zak et al. (2017b), Zak et al. (2017a), Xu and
Liu (2019), Sundaram et al. (2010), Xu and Liu (2019), Gao et al. (2019), Xue
et al. (2019), Wei et al. (2024)

2.1.9 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), Ding
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et al. (2019), Zhu et al. (2020).
Jeske and Chakravartty (2006) examine clock synchronization in the pres-

ence of heavy tailed noise.
Ayenu-Prah and Attoh-Okine (2009) find heavy tailed fluctuations in the

study of road surfaces.
Stable distributions arising in marine environments: Fiche (2012).
Structural analysis of airplances del Rosario et al. (2021)

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 non-stable 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.”

Panas (2001) Bidarkota (1999), Bidarkota (2000), Bidarkota (2001), Bidark-
ota (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), Massing (2019), Molina-Muñoz et al. (2020),
Tzagkarakis et al. (2023), Chhetri et al. (2024), Bhandari et al. (2023)

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),
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Ortobelli et al. (2002a), Ortobelli et al. (2004), Stoyanov et al. (2006), Reuss
et al. (2016), Vasiukevich and Pinsky (2022), Belkacem (1997)

Jama (2009) and Naradh et al. (2022) look at returns for the South African
financial system. 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 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 shocks/crashes: Bielinskyi et al. (2019), Arrigoni et al. (2023)
Expected shortfall: Nolan (2018), Wang and Zitikis (2020)
Mixed-stable models: Belovas et al. (2021).

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/cryptocurrencies

Basterfield et al. (2003), Basterfield et al. (2005a), Basterfield et al. (2005b),
Fofack and Nolan (2001), Lan and Tan (2007), Zhao and Wu (2009), Majoros
and Zempléni (2018), Andria (2021)

Crytpocurrencies: Imtiaz et al. (2019), Kakinaka and Umeno (2020), Mu-
vunza (2020), Börner et al. (2021), Börner et al. (2021), Levene (2021), Zieba
(2019), Börner et al. (2022), Tzagkarakis and Maurer (2022)

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. Young and Brown (2023)

2.2.6 Insurance

Asmussen et al. (1997), Embrechts et al. (1997), Duczkowski (2021)
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2.2.7 Commodity price modeling

Commodity pricing Weron (2005), Jin (2005), Weron (2006), Chinhamu et al.
(2015), Günay and Khaki (2018), Rodriguez-Aguilar et al. (2019), Rodriguez Aguilar
(2020)

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.
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).
International issues: Fofack and Nolan (2001), Heinrich et al. (2020a)
Agent-based models: Bargigli et al. (2016)

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 Bayesian statistics

Suuronen et al. (2023)

2.5 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), Diao et al. (2019), Woodruff and Yasuda
(2023).

Machine learning and α-stable graphical models: Misra and Kuruoglu (2014),
Misra and Kuruoglu (2016), Anagnostopoulos (2020)
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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).

Modeling sparse graphs: Caron and Fox (2017).
Non-Gaussianity of stochastic gradient noise: Georgiadis (2005), Şims,ekli

et al. (2020), Panigrahi et al. (2019), Panigrahi et al. (2019), Raj et al. (2022).
Differential privacy: Ito et al. (2021)
Consensus formation: Katoh and Shioda (2021)
Using stable laws in differential privacy: Zawacki and Abed (2023)

2.6 Random walks

Review paper Zaburdaev et al. (2015). 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 be-
havior 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). See also Bar-
tumeus et al. (2003), Sims et al. (2008), Humphries et al. (2010), Humphries
et al. (2012), Ali Ahmed et al. (2018), Mutwiri et al. (2019), Sims et al. (2019),
Drew (2020).

Lévy swimmers under confinement Zhou et al. (2021)
Scaling laws in human travel Brockmann et al. (2006), Raichlen et al. (2013).

Statistical issues in Kawai and Petrovskii (2012).
In random environments: Kesten et al. (1975), Hughes et al. (1981), Hughes

(1995), Hughes (1996), Mayer-Wolf et al. (2004), Franke and Saigo (2009)

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), Beresty-
cki et al. (2007), Croydon and Kumagai (2008), Basdevant and Singh (2008),
Bojdecki et al. (2008), Pakes (2010)

2.8 Fractional/anomalous diffusions and turbulence

Stable densities give the Greens functions for certain fractional differential equa-
tions. Bouchaud and Georges (1990), Solomon et al. (1994), Gorenflo and
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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.
(2002c), 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), Cush-
man et al. (2005), Roop (2006), Mainardi et al. (2007), Chen et al. (2010),
Meerschaert and Sikorskii (2012), Odzijewicz et al. (2013), Uchaikin (2013a),
Uchaikin (2013b), Uchaikin and Sibatov (2013), Gottwald and Melbourne (2016),
Gulian et al. (2018), Zhou et al. (2016), Bonito et al. (2018), Berman and Ceder-
baum (2018), Nolan (2019), Wiseman et al. (2019), Buonocore et al. (2020), Ott
et al. (1990), ben Avraham and Havlin (2000), Evans et al. (2017)

Fractional Laplacian Lischke et al. (2020), Bucur and Valdinoci (2016), Lis-
chke et al. (2020), Suzuki et al. (2022), Vlahos et al. (2008), Dyda (2012), Di
Nezza et al. (2012), Ros-Oton and Serra (2014)

Stable first passage times through random fracture networks, Hyman et al.
(2019)

Turbulence: Kolmogorov (1941), Mandelbrot (1974), Mandelbrot (1976),
Frisch et al. (1978), Helland and Van Atta (1978), Gupta and Waymire (1990),
Mouri (2015), Yuan et al. (2018)

Fractional stable laws: Kolokoltsov et al. (2001), Bening et al. (2004), Bening
and Korolev (2013)

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

Gouëzel (2004), Gouëzel (2007), Guivarc’h and Le Page (2008), Zweimüller
(2003), Coates and Luzzatto (2024)

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),Novák
(2008), Novák et al. (2009), Peach (1981), Hetman et al. (2003), Lan (2001),
Shlesinger (2001), Lan (2002), Metzler et al. (2014), Tommasi et al. (2019),
Bulyak and Shul’ga (2019), Gao and Liu (2020), Kincses (2020), Kincses (2024),
Csörgõ et al. (2024)

Cosmic ray modeling: Phan et al. (2021)
Fluctuation flux for plasma in a controlled fusion experiment are modeled

by a stable law in Jha et al. (2003), Steinbrecher and Weyssow (2004), and
Yanushkevichiene and Saenko (2013).

Photonics: Vynck et al. (2023)
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The Kohlraush-Williams-Watts function - relaxed exponentials: Kohlrausch
(1847), Williams and Watts (1970), Montroll and Bendler (1984), Shlesinger
and Montroll (1984), Anderssen et al. (2004), Elton (2018). For multivariate
isotropic stable laws, see Nolan (2013).

Laser cooling of atoms: Bardou et al. (2002)
Random lasers: Lin et al. (2018), Uppu and Mujumdar (2014), Tommaasi

et al. (2016), Tommasi et al. (2019)
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: Takayasu (1984), Kida (1991), Miyaguchi and Aizawa (2001),

Mouri (2015)
Superconductivity: Augello et al. (2010) and Valenti et al. (2014) give a

computational analysis of the phase dynamics of short and long Josephson junc-
tions 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)
Solar flares: Lei et al. (2020)

2.11 Survival analysis, frailty, reliability

A clear introduction to the concept of frailty 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), Balan and Putter
(2020).

Reliability testing: Gaver et al. (2004).

2.12 Embedding of Banach spaces

Johnson and Schechtman (1982), Ledoux and Talagrand (1991), Friedland and
Guédon (2011), Wang and Woodruff (2022).
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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
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),
Sindirgi (2021), Sındırgı (2023)

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.

Zhang et al. (2021)
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 dy-

namics.
Forest fires Malamud et al. (1998)
Nanopore modeling: Kotulska (2007).
Genetic regulatory networks: Ding et al. (2019).
Like a Lévy flight, epidemics may spread locally and then take a large jump

to a different country: Brockmann and Hufnagel (2007), Linder et al. (2008),
Boto and Stollenwerk (2009), Machado and Lopes (2020)

Long range dispersal: Smith and Weissman (2020)
Heavy tails in learning networks Costa et al. (2016), Zhou et al. (2018)
Cerebral cortex: Stringer et al. (2019), Liu et al. (2021)
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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), Mahmoudi et al. (2021), Buriticá
and Naveau (2021)

Hydrology: Guadagnini et al. (2013), Guadagnini et al. (2014), Guadagnini
et al. (2015), Nan (2014), Nan et al. (2016), Zhang et al. (2018)

Climatology: Lavallée and Beltrami (2004)

2.17 Miscellaneous

Wrapped stable: SenGupta (1996), Jammalamadaka and SenGupta (2001), Sen-
Gupta 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.

Quality control: Naseri et al. (2020)
Multiple testing: Wilson (2019), Wilson (2020), Held (2020), Liu and Xie

(2020), Wilson (2021), Chen (2022), Ling and Rho (2022), Ling (2022)
Maximum likelihood estimation on parameter domains with a boundary:

Smith (1985).

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 rela-
tions. The first author has a webpage on rare events at
http://gking.harvard.edu/category/research-interests/methods/rare-events.

17

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), in progress Nolan
(2024)

Existence of spectral measures: Feldheim (1937), Lévy (1954), Courrège
(1964)

Representation in Lα: Schreiber (1972), Bretagnolle et al. (1966)

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 (2023a),
Nolan (2023b).

For exact simulation, see Modarres and Nolan (1994) for discrete spectral
measures. Can also simulate radially symmetric and elliptically contoured us-
ing sub-Gaussianity, this is used in Nolan (2005). Sub-stable vectors can be
simulated 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 laws: Hiraba (2003), Arkhipov (2003),
Nagaev (2007), Watanabe (2007), Forsström and Steif (2020)

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

General: Press (1972b), Rachev and Xin (1993), Cheng and Rachev (1995),
Nolan et al. (2001), Nolan 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), Kabašinskas et al.
(2021). U-statistics: Teimouri et al. (2017)

Elliptically contoured/sub-Gaussian stable: Omelchenko (2010), Nolan (2013)
Goodness-of-fit for multivariate stable: Meintanis (2016), Meintanis et al.

(2015)
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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), ?, d’Estampes et al. (2002), Garel et al. (2004), Garel and Kodia
(2009), Garel and Massé (2009), Garel and Kodia (2010), Belu (2012), Alparslan
and Nolan (2016)

General tests for independence using the empirical distribution function:
Hoeffding (1948b), 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)

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)
Connection between point processes and isotropic stable: Chatterjee et al.

(2010), Hawat et al. (2023)

4 Regression

Barmi and Nelson (1997), McCulloch (1998a), Ojeda-Revah (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), Vijverberg and Hasebe (2021).

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
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presence of infinite variance makes the use of structural VAR questionable. A
revision of this paper is available in Hannsgen (2012).

5 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).

Sampaio and Morettin (2015), Grzesiek et al. (2019), Sathe and Upadhye
(2019), Montillet et al. (2020), He et al. (2020), Giri et al. (2022), Sathe et al.
(2023)

6 Stable processes

6.1 General references

Samorodnitsky and Taqqu (1994b), Janicki and Weron (1994), Sato (1999),
Bogdan et al. (2009)

6.2 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
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).

6.3 Path properties

McKean (1955), Blumenthal and Getoor (1960, 1962), Takeuchi (1964), Rosiński
(1986), Rosiński (1989), Nolan (1988), Nolan (1989a), Nolan (1989b), Cambanis
et al. (1990), Nolan (1991), Rosiński et al. (1991), Rosiński and Samorodnit-
sky (1993), Samorodnitsky (1988), Samorodnitsky (1993b), Adler (1990), Port
(1990)

Reflection through a sphere: Bogdan and Zak (2006)
Hitting distributions and first passage times: Hunt (1958), Getoor (1961),

Blumenthal et al. (1961), Hsu (1986), Kim et al. (2015), Kyprianou (2018),
Devroye and Nolan (2024), Palyulin et al. (2019), Uchiyama (2016)
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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), Molchan
(2000), Samorodnitsky (2004b), Samorodnitsky (2004a), Kuznetsov (2011), Fougéres
et al. (2009), Fougères et al. (2023), Melchers (2021), Melchers (2022)

6.4 Prediction

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

6.5 Miscellaneous topics in 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), Doukhan
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), Marcus and Rosen (2001), Khoshnevisan et al. (2006), Xiao
(2006a), Ayache and Xiao (2016), Harang and Ling (2021), Ding et al. (2023)

Potential theory: Doob (1953), Blumenthal and Getoor (1968), Landkof
(1972), Landkof (1973), Doob (1984), Eiderman (1997), 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)

Connections between continuous and discrete processes: Lee (2009).

6.6 Riesz α-capacity

Riesz (1938a), Blumenthal et al. (1961), Profeta and Simon (2016), Kyprianou
(2018), Nolan et al. (2024)

Distance between randomly choosen points in a set: Moltchanov (2012),
Aharonyan and Khalatyan (2020), anon (2023), citelellouche:souris:2020

21



7 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).

8 Related distributions and processes, extensions
of the notion of stability

Tempered stable distributions: Koponen (1995), Rosiński (2007), Terdik and
Woyczyński (2006), Houdré and Kawai (2006), Houdré and Kawai (2007), Cohen
and Rosiński (2007), Jurek (2007), Rosiński (2007), Grabchak (2008), Grabchak
and Samorodnitsky (2010), Grabchak (2012), Kawai and Masu (2011), Dassios
et al. (2018), Fallahgoul and Loeper (2019), Grabchak (2021), ?

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). Also Scheffler et al. (2020)

Operator stable-like processes: Scheffler et al. (2024)
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 sta-
bility 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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Achim, A., E. Kuruoğlu, and J. Zerubia (2006). SAR image filtering based on the
heavy-tailed rayleigh model. IEEE Transactions on Image Processing 15 (9),
2686–2693. cited By 74.

Achim, A., A. Loza, D. Bull, and N. Canagarajah (2008). Image Fusion: Algo-
rithms and Applications, Chapter Statistical Modelling for Wavelet-Domain
Image Fusion, pp. 119–138. Amsterdam: Academic Press.

Achim, A., P. Tsakalides, and A. Bezerianos (2003). SAR image denoising via
Bayesian wavelet shrinkage based on heavy-tailed modeling. IEEE Transac-
tions on Geoscience and Remote Sensing 41, 1773–1784.

Adelman, I. (1965). Long cycles: fact or artefact? American Economic Re-
view 55, 444–463.

Adenstedt, R. (1974). On large-sample estimation for the mean of a stationary
random sequence. The Annals of Statistics 2 (6), 1095–1107.

Adler, R. (1990). An introduction to continuity extrema and related topics for
general Gaussian processes. Hayward: Institute of Mathematical Statistics.
Vol. 12.

Adler, R., S. Cambanis, and G. Samorodnitsky (1990). On stable Markov pro-
cesses. Stoch. Proc. Appl. 34, 1–17.

Adler, R. and G. Samorodnitsky (1987). Tail behavior for the suprema of gaus-
sian processes with a view towards empirical process. The Annals of Proba-
bility 15, 1339–1351.

Adler, R. J., R. Feldman, and M. Taqqu (1998). A Practical Guide to Heavy
Tailed Data. Boston: Birkhäuser.
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processes with a view towards simulation. Journal of Applied Probabil-
ity 38 (2), 482–493.

Asmussen, S., H. Schmidli, and V. Schmidt (1997). Tail probabilities for non–
standard risk and queueing processes with subexponential jumps. Advances
in Applied Probability, to appear.

Astola, J. and Y. Neuvo (1992). Matched median filtering. IEEE Trans. on
Communication 40 (4), 722–729.

Astrauskas, A. (1982). Stable self-similar fields. Lithuanian Mathematical Jour-
nal 22 (3), 215–221. Translated from Litovskii Matematicheskii Sbornik (Lieu-
tuvos Matematikos Rinkinys).

Astrauskas, A. (1983a). Limit theorems for quadratic forms of linear processes.
Lithuanian Mathematical Journal 23 (4), 355–361.

Astrauskas, A. (1983b). Limit theorems for sums of linearly generated random
variables. Lithuanian Mathematical Journal 23 (2), 127–134. Translated from
Litovskii Matematicheskii Sbornik (Lieutuvos Matematikos Rinkinys).

29



Astrauskas, A., J. Levy, and M. S. Taqqu (1991). The asymptotic dependence
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Berman, S. M. (1987). Spectral conditions for local nondeterminism. Stochastic
Process. Appl. 27 (1), 73–84.

Berman, S. M. (1991). Self-intersections and local nondeterminism of Gaussian
processes. Ann. Probab. 19 (1), 160–191.

Bernardi, M. and R. Casarin (2008). Bayesian inference for α-stable mixtures.
doi=10.1.1.172.4823.

Berntsen, J. and T. O. Espelid (1992). Algorithm 706: DCUTRI: An algorithm
for adaptive cubature over a collection of triangles. ACM Trans. on Math.
Software 18, 329–342. Correction ACM Trans. on Math. Software, 24,334-335
(1998).
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modelling spatial epidemic spreading. In J. Vigo-Aguiar (Ed.), Proceedings of
the International Conference on Computational and Mathematical Methods
in Science and Engineering, CMMSE 2009, Volume 1. CMMSE.

Bouchaud, J.-P. and A. Georges (1990). Anomalous diffusion in disordered
media: statistical mechanisms, models and physical applications. Physics
Reports 195, 127–293.

Bouchaud, J.-P., D. Sornette, and M. Potters (1997). Option pricing in the pres-
ence of extreme fluctuations. In Mathematics of derivative securities (Cam-
bridge, 1995), Volume 15 of Publ. Newton Inst., pp. 112–125. Cambridge:
Cambridge Univ. Press.

Boudjelal, A., Z. Messali, L. Boubchir, and N. Chetih (2012, March). Non-
parametric bayesian estimation structures in the wavelet domain of multiple
noisy image copies. In 2012 6th International Conference on Sciences of Elec-
tronics, Technologies of Information and Telecommunications (SETIT), pp.
495–501.

Boufoussi, B., M. Dozzi, and R. Guerbaz (2008). Path properties of a class of
locally asymptotically self similar processes. Electron. J. Probab. 13, no. 29,
898–921.

Boufoussi, B. and Y. Nachit (2021). On the uniform besov regularity of local
times of general processes.

Boumans, M. and E.-M. Sent (2013). A Nobel prize for empirical macroe-
conomics: Assessing the contributions of Thomas Sargent and Christopher
Sims. Review of Political Economy 25 (1), 39 – 56.

Bourguignon, M., M. do Carmo S. Lima, J. Leão, A. D. C. Nascimento, L. G. B.
Pinho, and G. M. Cordeiro (2015). A new generalized gamma distribution
with applications. American Journal of Mathematical and Management Sci-
ences 34 (4), 309–342.

45



Bouwkamp, C. (1958). A simple method of calculating electrostatic capacity.
Physica 24 (1), 538 – 542.

Box, G. and G. Jenkins (1976). Time Series Analysis Forecasting and Control
(Second ed.). San Francisco: Holden-Day.

Box, G. and M. E. Muller (1958). A note on the generation of random normal
deviates. Annals Math. Stat 29, 610–611.

Boxma, O. (1996). Regular variation in a multi–source fluid queue. Technical
Report BS–R9614, CWI.

Boxma, O. and V. Dumas (1996). Fluid queues with long–tailed activity pe-
riod distributions. To appear in a Special Issue of Stochastic Analysis and
Optimization of Communication Systems.

Boyarchenko, S. and S. Levendorskĭi (2020). Conformal accelerations method
and efficient evaluation of stable distributions, revisited. Acta Applicandae
Mathematicae 169, 711–765.

Bradley, R. (1986). Basic properties of strong mixing conditions. In E. Eberlein
and M. Taqqu (Eds.), Dependence in Probability and Statistics, pp. 165–192.
Birkhäuser.
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Čačko, J., M. B́ılý, and J. Bukoveczky (1988). Random Processes: Measurement,
Analysis and Simulation. Amsterdam: Elsevier.

50



Cai, X., G. Zhang, C. Zhang, W. Fan, J. Li, and G. Pedersen (2020, 05).
Dynamic channel modeling for indoor millimeter-wave propagation channels
based on measurements. IEEE Transactions on Communications.

Calder, M. (1998). Parameter estimation for noncausal and heavy tailed autore-
gressive processes. Ph. D. thesis, Colorado State.

Cambanis, S. (1983). Complex symmetric stable variables and processes. In
P. Sen (Ed.), Contribution to Statistics, Essays in Honor of Norman L. John-
son, pp. 63–79. North-Holland.

Cambanis, S. (1984). Similarities and contrasts between Gaussian and other
stable signals. In P. Butzer (Ed.), Fifth Aachen Colloquium on Mathematical
Methods in Signal Processing, Aachen, pp. 113–120. Technische Hochshule
Aachen.

Cambanis, S. (1988). Admissible translates of stable processes: A survey and
some new results. Preprint, Center for Stochastic Processes, Tech. Report,
No. 235.

Cambanis, S., C. Hardin, and A. Weron (1984). Ergodic properties of stationary
stable processes. Technical Report 59, Center for Stoch. Proc., University of
North Carolina, Chapel Hill.

Cambanis, S., C. Hardin, and A. Weron (1987). Ergodic properties of stationary
stable processes. Stochastic Proc. Appl. 24, 1–18.

Cambanis, S., C. Hardin, and A. Weron (1988). Innovations and Wold decom-
positions of stable sequences. Probab. Th. Rel. Fields 79, 1–27.
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Cambanis, S. and N. Kôno (1976). Convergence en loi et lois du logarithme
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processes generated by Lévy-stable integrated variance. Preprint available
online at http://www.ems.bbk.ac.uk/faculty/cartea/index_html.
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Chiapino, M., S. Clémençon, V. Feuillard, and A. Sabourin (2020). A multivari-
ate extreme value theory approach to anomaly clustering and visualization.
Comput Stat 35, 607–625. https://doi.org/10.1007/s00180-019-00913-y.

Chifurira, R. and K. Chinhamu (2019, 10). Evaluating South Africa’s mar-
ket risk using asymmetric power auto-regressive conditional heteroscedastic
model under heavy-tailed distributions. Journal of Economic and Financial
Sciences 12.

Chihara, T. (1968). On indeterminate Hamburger moment problems. Pacific
Journal of Mathematics 27 (3), 475–484.

Chinhamu, K., C.-K. Huang, and D. Chikobvu (2015, 12). Evaluating risk
in gold prices with generalized hyperbolic and stable distributions. Volume
Proceedings of the 57th Annual Conference of SASA, pp. 17–24. South African
Statistical Association.

Chistyakov, V. (1964). A theorem on sums of independent random variables
and its applications to branching random processes. Theory of Probability
and its Applications 9, 640–648.

Chitre, M. A., J. R. Potter, and S. Ong (2004, November). Underwater acoustic
channel characterisation for medium-range shallow water communications. In
Oceans 2004 Conference, Japan. MTS/IEEE.

Chitre, M. A., J. R. Potter, and S. Ong (2005). Performance of coded ofdm
in very shallow water channels and snapping shrimp noise. In Oceans 2005
Conference, Washington, DC. MTS/IEEE.

Chitre, M. A., J. R. Potter, and S. Ong (2006). Optimal and near-optimal signal
detection in snapping shrimp dominated ambient noise. IEEE J. of Oceanic
Engineering 31 (2), 497–503.

Chitre, M. A., J. R. Potter, and S. Ong (2007). Viterbi decoding of convolu-
tional codes in symmetric alpha-stable noise. IEEE Trans. on Communica-
tions 55 (12), 2230–2233.

Choquet-Bruhat, Y. (1967). Problems and solutions in mathematical physics.
San Francisco: Holden-Day.

56



Choudhury, G. L. and W. Whitt (1995). Long-tail buffer-content distributions
in broadband networks. Preprint.

Chover, J. (1966). A law of the iterated logarithm for stable summands. Proc.
Amer. Math. Soc. 17, 441–443.

Chover, J., P. Ney, and S. Wainger (1973a). Degeneracy properties of subcritical
branching processes. The Annals of Probability 1, 663–673.

Chover, J., P. Ney, and S. Wainger (1973b). Functions of probability measures.
J. Analyse Math. 26, 255–302.

Chow, T. L. and J. L. Teugels (1979). The sum and the maximum of i.i.d. ran-
dom variables. In Proceedings of the Second Prague Symposium on Asymptotic
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Csörgő, S. and C. R. Heathcote (1987). Testing for symmetry. Biometrika 74 (1),
177–184.

62
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Gattenlöhner, S., I. V. Gornyi, P. M. Ostrovsky, B. Trauzettel, A. D. Mirlin,
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Giné, E. and M. Hahn (1983). On stability of probability laws with univariate
stable marginals. Zeitschrift für Wahrscheinlichkeitstheorie und verwandte
Gebiete 64, 157–165.
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Houdré, C. and R. Kawai (2007). On layered stable processes. Bernoulli 13 (1),
252–278.
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Miko laja Kopernika.

Jakubowski, A. (1993). Minimal conditions in p-stable limit theorems. Stochastic
Processes and their Applications 44, 291–327.

Jakubowski, A. and M. Kobus (1989). α-stable limit theorems for sums of
dependent random vectors. J. Multivariate Anal. 29 (2), 219–251.

Jakubowski, T. (2002). The estimates for the Green function in Lipschitz
domains for the symmetric stable processes. Probability and Mathematical
Statistics 22, 419 – 441.

Jama, S. (2009, March). An alternative model for multivariate stable distribu-
tions. M sc., Univ. of Cape Town, South Africa.

James, L. F. (2010). Lamperti-type laws. Ann. Appl. Probab. 20 (4), 1303–1340.

James, R. (1947). Inner products in normed linear spaces. Bulletin of AMS ,
559–566.

Jamison, B. and S. Orey (1970). Subgroups of sequences and paths. Proceedings
of the American Mathematical Society 24, 739–744.

Jammalamadaka, S. R. and A. SenGupta (2001). Topics in circular statistics.
Singapore: World Scientific.

Janacek, G. (1982). Determining the degree of differencing for time series via
the long spectrum. Journal of Time Series Analysis 3, 177–183.

Janicki, A. and A. Weron (1994). Simulation and Chaotic Behavior of α-Stable
Stochastic Processes. New York: Marcel Dekker.

109



Janssen, A. (1982a). Some zero-one laws for semistable and selfdecomposable
measures on locally convex spaces. In Probability Measures on Groups. Proc.
Oberwolfach, pp. 236–246. Springer-Verlag. Lecture Notes in Math. 928.

Janssen, A. (1982b). Zero-one laws for infinitely divisible measures on groups.
Zeitschrift für Wahrscheinlichkeitstheorie und verwandte Gebiete 60, 119–138.

Janssen, A. (1984). A survey about zero-one laws for probability measures on
linear spaces and locally compact groups. In Lecture Notes in Math., pp.
551–553. Springer-Verlag. 1064.

Janßen, A. and P. Wan (2019, Apr). $k$-means clustering of extremes. arXiv
e-prints, arXiv:1904.02970.
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Klüppelberg, C. and T. Mikosch (1992b). Some limit theory for the normalized
periodogram of p-stable moving average processes. Stochastic Processes and
Their Applications 47, 323–344.
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Kôno, N. (1983a). Approximate upper functions of Gaussian processes. J. Math.
Kyoto Univ. 23, 195–209.
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Kruczek, P., A. Wy lomańska, M. Teuerle, and J. Gajda (2017). The modified
Yule-Walker method for α-stable time series models. Physica A: Statistical
Mechanics and its Applications 469, 588 – 603.

Kruglov, V. M. (1972). On the extensions of the class of stable distributions.
Th. Prob. Appl. 17 (4), 685–694.

Krutto, A. (2016). Parameter estimation in stable law. Risks 4 (4), 1–15.
http://dx.doi.org/10.3390/risks4040043.

Krutto, A. (2018, December). Empirical cumulant function based parameter
estimation in stable laws. Ph. D. thesis, University of Tartu, Tartu, Estonia.

Krzysko, M. and  Lukasz Smaga (2020). Measuring and testing mutual de-
pendence of multivariate functional data. Statistics in Transition new se-
ries 21 (3), 21–27.
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Kwaśnicki, M. (2015, July). Ten equivalent definitions of the fractional Laplace
operator. arXiv e-prints, arXiv:1507.07356.
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Lefévre, C. and S. Loisel (2009). Finite-time ruin probabilities for discrete,
possibly dependent, claim severities. Methodology and Computing in Applied
Probability 11 (3), 425–441.

Legg, M. W. (2010, February). Non-Gaussian and non-homogeneous Poisson
models of snapping shrimp noise. Phd thesis, Curtin University of Technology,
Bentley, Australia.

Legg, M. W., A. J. Duncan, A. Zaknich, and M. V. Greening (2007). Analysis of
impulsive biological noise due to snapping shrimp as a point process in time.
Proceedings of OCEANS 2007, Aberdeen, Scotland . IEEE.

Leglaive, S., U. Simsekli, A. Liutkus, R. Badeau, and G. Richard (2017, March).
Alpha-stable multichannel audio source separation. In 2017 IEEE Interna-
tional Conference on Acoustics, Speech and Signal Processing (ICASSP), pp.
576–580.

Lei, W. H., C. Li, F. Chen, S. J. Zhong, Z. G. Xu, and P. F. Chen (2020, 03). Do
the solar flares originating from an individual active region follow a random
process or a memory-dependent correlation? Monthly Notices of the Royal
Astronomical Society , 1–8.

Leipus, R., V. I. Paulauskas, and D. Surgailis (2005). Renewal regime switching
and stable limit laws. J. Econometrics 129 (1-2), 299–327.

Leitch, R. A. and A. S. Paulson (1975). Estimation of stable law parameters:
Stock price behaviour application. J. Amer. Stat. Assoc. 70, 690–697.

Leland, W., M. Taqqu, W. Willinger, and D. Wilson (1993a). Ethernet traffic
in self-similar stochastic modelling of packet traffic data. Preprint.

Leland, W., M. Taqqu, W. Willinger, and D. Wilson (1993b). On the self-similar
nature of Ethernet traffic. ACM/SIGCOMM Computer Communications Re-
view . Proceedings of the ACM/SIGCOMM93. To appear.

131



Leland, W., M. Taqqu, W. Willinger, and D. Wilson (1994). On the self-similar
nature of Ethernet traffic (extended version). IEEE/ACM Transactions on
Networking 2, 1–15.

Lellouche, S. and M. Souris (2020). Distribution of distances between elements
in a compact set. Stats 3 (1), 1–15.

Lemeshko, B., P. Blinov, and S. Lemeshko (2016). Goodness-of-fit tests for
uniformity of probability distribution law. Optoelectron.Instrument.Proc. 52 ,
128–140. doi:10.3103/S8756699016020047.

Lemke, T. (2014). Poisson Series Approaches to Bayesian Monte Carlo In-
ference for Skewed α-Stable Distributions and Stochastic Processes. Ph. D.
thesis, Kaiserslautern University of Technology.

Lemke, T. and S. J. Godsill (2011, May). Enhanced Poisson sum representa-
tion for alpha-stable processes. In Acoustics, Speech and Signal Processing
(ICASSP), 2011 IEEE International Conference on, pp. 4100–4103.

Lemke, T. and S. J. Godsill (2012, March). Linear Gaussian computations for
near-exact Bayesian Monte Carlo inference in skewed alpha-stable time series
models. In Acoustics, Speech and Signal Processing (ICASSP), 2012 IEEE
International Conference on, pp. 3737–3740.

Lemke, T. and S. J. Godsill (2014). A Poisson series approach to Bayesian Monte
Carlo inference for skewed alpha-stable distributions. In Acoustics, Speech
and Signal Processing (ICASSP), 2014 IEEE International Conference on,
pp. 8023–8027. IEEE.

Lemke, T. and S. J. Godsill (2015). Inference for models with asymmetric α-
stable noise processes. In Koopman S. J. and Shephard N. (Ed.), Unobserved
Components and Time Series Econometrics, Chapter 9. Oxford: Oxford Uni-
versity Press.

Lemke, T., M. Riabiz, and S. J. Godsill (2015). Fully Bayesian inference for
α-stable distributions using a Poisson series representation. Digital Signal
Processing 47, 96 – 115. Special Issue in Honour of William J. (Bill) Fitzger-
ald.

Leo, W. R. (1994). Techniques for Nuclear and Particle Physics Experiments.
New York: Springer.

Leonenko, N. (1990). Sojourns of multidimensional Gaussian random fields with
dependent components. Computers Math. Appl. 19 (1), 101–108.

Leonenko, N. and E. Orsingher (1992). Limit theorems for solutions of Burghers
equation with Gaussian and non-Gaussian initial conditions. preprint, Dipar-
timento di Statistica, Probabilita’ e Statistiche Applicate.

132



Lepage, R. (1980). Multidimensional infinitely divisible variables and processes.
part i: stable case. Technical report 292, Department of Statistics, Stanford
University.

LePage, R. (1980). Multidimensional infinitely divisible variables and processes.
Part II. Springer Lecture Notes in Math. 860, 279–284.

LePage, R. (1987). Predicting transforms of stable noise and other Gaussian
mixtures. Tech Report 193, Center for Stochastic Processes, UNC, Chapel
Hill. Revised and published as “Conditional moments for coordinates of stable
vectors” in “Springer Lecture Notes in Math.” Vol 1391 (1990), 148-152.

LePage, R. (1990a). Conditional moments for coordinates of stable vectors.
Springer Lecture Notes in Math. 1391, 148–152.

LePage, R. (1990b). Multidimensional infinitely divisible variables and pro-
cesses. Part I: Stable Case. Springer Lecture Notes in Math. 1391, 153–163.
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Lévy, P. (1925). Calcul des Probabilités. Paris: Gauthier-Villars.
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Linder, F., J. Tran-Gia, S. R. Dahmen, and H. Hinrichsen (2008, apr). Long-
range epidemic spreading with immunization. Journal of Physics A: Mathe-
matical and Theoretical 41 (18), 185005.

Ling, X. (2022). Unifying additive p-value combination tests with regularly
varying tails. Poster at JSM 2022.

Ling, X. and Y. Rho (2022). Stable combination tests. Statistica Sinica 32,
641–644.

Linhares, R. R. (2020). The ecf-ws estimator for univariate symmetric stable
distributions with application in seismic trace signals. Communications in
Statistics - Simulation and Computation 0 (0), 1–13.

Lischke, A., G. Pang, M. Gulian, F. Song, C. Glusa, X. Zheng, Z. Mao, W. Cai,
M. M. Meerschaert, M. Ainsworth, and G. E. Karniadakis (2020). What is
the fractional laplacian? a comparative review with new results. Journal of
Computational Physics 404, 109009.

Litvinenko, A., Y. Marzouk, H. G. Matthies, M. Scavino, and A. Spantini
(2022). Computing f-divergences and distances of high-dimensional proba-
bility density functions. Numerical Linear Algebra with Applications, e2467.

Liu, F.-S. and W.-F. Chen (1994). A new universal theory of non-exponential
relaxation. Journal of Physics D: Applied Physics 27 (4), 845–847.
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Mansfield, M. L., J. F. Douglas, and E. J. Garboczi (2001, Nov). Intrinsic
viscosity and the electrical polarizability of arbitrarily shaped objects. Phys.
Rev. E 64, 061401.

Mansfield, P., S. T. Rachev, and G. Samorodnitsky (2001). Long strange seg-
ments of a stochastic process. Ann. Appl. Probab. 11 (3), 878–921.

Mantegna, R. N. (1994). Fast, accurate algorithm for numerical simulation of
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Mat. Journal 21 (2), 184–191.

Plocoste, T., R. Calif, L. Euphrasie-Clotilde, and F.-N. Brute (2020). The statis-
tical behavior of PM10 events over Guadeloupean archipelago: Stationarity,
modelling and extreme events. Atmospheric Research 241 (1), 104956.

P lonka, A. (1991). Developments in dispersive kinetics. Prog. Reaction Kinet-
ics 16, 157–333.

P lonka, A. and A. Paszkiewicz (1992). Kinetics in dynamically disordered sys-
tems: Time scale dependence of reaction patterns in condensed media. J.
Chem. Phys. 96, 1128–1133.
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Resnick, S. and C. Stărică (1995). Consistency of Hill’s estimator for dependent
data. Journal of Applied Probability 32, 139–167.

Resnick, S. I. (2007). Heavy-tail phenomena. Springer Series in Operations
Research and Financial Engineering. New York: Springer. Probabilistic and
statistical modeling.
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Rosiński, J. (1984). Random integrals on Banach space valued functions. Studia
Mathematica 78, 15–38.
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Rosiński, J. (1990b). On series representation of infinitely divisible random
vectors. The Annals of Probability 18, 405–430.
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Rosiński, J. (1997). Structure of stationary stable processes. In R. Adler,
R. Feldman, and M. Taqqu (Eds.), A Practical Guide to Heavy Tails: Sta-
tistical Techniques for Analysing Heavy Tailed Distributions, pp. 461–472.
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Schönbucher, P. J. (2003). Taken to the limit: simple and not-so-simple loan
loss distributions. WILMOTT Magazine 2, 63–73.

Schreiber, M. (1972). Quelques remarques sur les caractéristiques des espaces
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Simon, T. (2014). Comparing Fréchet and positive stable laws. Electron. J.
Probab. 19, no. 16, 25.

Simon, T. (2015). Positive stable densities and the bell-shape. Proc. of the
Amer. Math. Soc. 143 (2), 885–895.

Sims, D., E. Southall, N. Humphries, and et al. (2008). Scaling
laws of marine predator search behaviour. Nature 451, 1098–1102.
https://doi.org/10.1038/nature06518.

Sims, D. W., N. E. Humphries, N. Hu, V. Medan, and J. Berni (2019, nov).
Optimal searching behaviour generated intrinsically by the central pattern
generator for locomotion. eLife 8, e50316.

196



Sinai, Y. G. (1976). Self-similar probability distributions. Theory Probability
Appl. 21, 64–80.

Sindirgi, P. (2021). On the unit root nonstationary behavior of daily self-
potential (SP) time series with infinite variance noise: an example from Urla,
Izmir-Turkey. Earth Science Informatics. https://doi.org/10.1007/s12145-
021-00626-1.

Singpurwalla, N. (1995). Survival in dynamic environments. Statistical Sci-
ence 10, 86–103.

Sinz, F. and M. Bethge (2010). Lp-nested symmetric distributions. J. Mach.
Learn. Res. 11, 3409–3451.

Sivia, D. S. (1996). Data analysis. New York: The Clarendon Press Oxford
University Press. A Bayesian tutorial.

Skorohod, V. (1957). Limit theorems for stochastic processes with independent
increments. Theor. Probab. Appl. 2, 137–171.
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Phys. 87, 483–530.

Zaigraev, A. (1999). Multivariate large deviations with stable limit laws. Probab.
Math. Statist. 19 (2), 323–335.

Zaigraev, A. (2003). On asymptotic properties of multi-dimensional α-stable
densities. Preprint 20, Nicolaus Copernicus University, Toruń.
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