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Abstract

Conventional measures of the risk of a financial asset make use of the unobserved (conditional)
variance or standard deviation of its return. In this paper, we treat the observed absolute return as
a measure of risk and explore its forecastability. Two simple models are considered. One is a new
AR-like model which is applied to the absolute return. The other is an ARCH-like model called
Asymmetric Power ARCH. The forecastability is evaluated with the average log-likelihood of
absolute return, instead of that of return itself. While the absolute return is interpreted as
‘volatility’, some quantities of its entire distribution, such as the 95th quantiles, can be interpreted
as ‘volatility of volatility’. We apply both models to three stock indices, namely the Hang Seng
Index, the Nikkei 225 Index and the Standard and Poors 500 Index. The new model by and large
outperforms the ARCH-like model in both in-sample goodness of fit and post-sample
forecastability. It performs exceptionally well in the post-sample period after the outbreak of the
Asian financial crisis. Copyright © 2000 John Wiley & Sons, Ltd.

REFERENCES %

Aigner DJ, Amemiya T, Poirier DJ. 1976. On the estimation of production frontiers: maximum likelihood
estimation of the parameters of a discontinuous density function. International Economic Review 17: 377-396.

Google Scholar

Andersen TG, Bollerslev T. 1998. Answering the skeptics: yes, standard volatility models do provide accurate
forecasts. International Economic Review 39: 885-905.

Web of Science® Google Scholar



https://adclick.g.doubleclick.net/aclk?sa=l&ai=C6LLH9x9KZ7XvJIXE1PIPpL6E6QXJ5fjje6mNpK-jEqCPkq2RDhABIKvi3H5g6YSAgOQaoAGGjcy0AsgBCakCIpTagqd-kD7gAgCoAwHIAwqqBJoDT9B0jSKhMpWBihVSKXgNiPhHbo8E0QmWs2fUjrkCZ5HYw5mH3CcfAysVfRPMJ9XkksXvqkJow5VBOprqYz5w0AvIUeqYe5UbbeJIcsORMAvyhdOlkqO8N64vMvlNe6AXAoGYxlIZNoN5xfVz2NM40-VNugHPYI11l03Tb5Q5UY_BG7WX3kG872tJSte5KBHTmZERpUBibB32lAyvyZtDleb9AHIo1D8bVwRVcm9HbneWfbwaIB71JMohCbCTDHbmk6Uvi9lM-_4NshwkNDa5AK5YC7F-SIb3dPah4Its_UDv843K3Luzn7jvOxSIbXp_XfrjU7Tq5YTEGLyP2KOwtspqtdlZj7FStl18PBkIfU51QbEcbMoTzWfIuL1OxvX4SELoFrKsGVZkuHh8_pLBdY68GCLafbWQViFB5_yDGHlka5TAwB8i8Wk0_XP4pfa6y4fgqIHPpzYkmPJLIoDO0qwlH2sijbCHQIcqUo-rtC95IN4yF7DlGh4XaUDp1XEII6RG_aQuWQ9Ec6SY6gcQfex9O6Tkp-Tc-u3ABK-j_vHQBOAEAYgF48n0zU6gBi6AB-Lys8sBqAfVyRuoB9m2sQKoB6a-G6gHjs4bqAeT2BuoB_DgG6gH7paxAqgH_p6xAqgHr76xAqgHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAfgvbECqAf_nrECqAffn7ECqAf4wrECqAf7wrEC2AcA0ggsCJHhgHAQARgdMgfri4Dgv4ABOgoAgICAgICUruADSL39wTpY7rie8qyCigOxCSAVfuZSmEMggAoDmAsByAsBgAwBqg0CUEzIDQHiDRMIgOee8qyCigMVBSJVCB0kHyFd6g0TCO2Rn_KsgooDFQUiVQgdJB8hXbgT5APYEwvQFQH4FgGAFwGyFwIYAboXAjgBshgJEgKYaRguIgEA0BgB&ae=1&gclid=EAIaIQobChMI9caf8qyCigMVBSJVCB0kHyFdEAEYASAAEgIpB_D_BwE&num=1&sig=AOD64_0XpOIOMDIGvuQ99H44ZGgFjkwatw&client=ca-pub-3632037561411397&rf=4&nb=9&adurl=https://baumalog.pl/oferta/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DBaumalog%2520-%2520Performance%2520Max%26utm_id%3D21094522287%26utm_term%3D%26utm_content%3D%26utm_source_platform%3DGoogle%2BAds%26gad_source%3D5%26gclid%3DEAIaIQobChMI9caf8qyCigMVBSJVCB0kHyFdEAEYASAAEgIpB_D_BwE
https://adclick.g.doubleclick.net/aclk?sa=l&ai=C6LLH9x9KZ7XvJIXE1PIPpL6E6QXJ5fjje6mNpK-jEqCPkq2RDhABIKvi3H5g6YSAgOQaoAGGjcy0AsgBCakCIpTagqd-kD7gAgCoAwHIAwqqBJoDT9B0jSKhMpWBihVSKXgNiPhHbo8E0QmWs2fUjrkCZ5HYw5mH3CcfAysVfRPMJ9XkksXvqkJow5VBOprqYz5w0AvIUeqYe5UbbeJIcsORMAvyhdOlkqO8N64vMvlNe6AXAoGYxlIZNoN5xfVz2NM40-VNugHPYI11l03Tb5Q5UY_BG7WX3kG872tJSte5KBHTmZERpUBibB32lAyvyZtDleb9AHIo1D8bVwRVcm9HbneWfbwaIB71JMohCbCTDHbmk6Uvi9lM-_4NshwkNDa5AK5YC7F-SIb3dPah4Its_UDv843K3Luzn7jvOxSIbXp_XfrjU7Tq5YTEGLyP2KOwtspqtdlZj7FStl18PBkIfU51QbEcbMoTzWfIuL1OxvX4SELoFrKsGVZkuHh8_pLBdY68GCLafbWQViFB5_yDGHlka5TAwB8i8Wk0_XP4pfa6y4fgqIHPpzYkmPJLIoDO0qwlH2sijbCHQIcqUo-rtC95IN4yF7DlGh4XaUDp1XEII6RG_aQuWQ9Ec6SY6gcQfex9O6Tkp-Tc-u3ABK-j_vHQBOAEAYgF48n0zU6gBi6AB-Lys8sBqAfVyRuoB9m2sQKoB6a-G6gHjs4bqAeT2BuoB_DgG6gH7paxAqgH_p6xAqgHr76xAqgHmgaoB_PRG6gHltgbqAeqm7ECqAeDrbECqAfgvbECqAf_nrECqAffn7ECqAf4wrECqAf7wrEC2AcA0ggsCJHhgHAQARgdMgfri4Dgv4ABOgoAgICAgICUruADSL39wTpY7rie8qyCigOxCSAVfuZSmEMggAoDmAsByAsBgAwBqg0CUEzIDQHiDRMIgOee8qyCigMVBSJVCB0kHyFd6g0TCO2Rn_KsgooDFQUiVQgdJB8hXbgT5APYEwvQFQH4FgGAFwGyFwIYAboXAjgBshgJEgKYaRguIgEA0BgB&ae=1&gclid=EAIaIQobChMI9caf8qyCigMVBSJVCB0kHyFdEAEYASAAEgIpB_D_BwE&num=1&sig=AOD64_0XpOIOMDIGvuQ99H44ZGgFjkwatw&client=ca-pub-3632037561411397&rf=4&nb=0&adurl=https://baumalog.pl/oferta/%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DBaumalog%2520-%2520Performance%2520Max%26utm_id%3D21094522287%26utm_term%3D%26utm_content%3D%26utm_source_platform%3DGoogle%2BAds%26gad_source%3D5%26gclid%3DEAIaIQobChMI9caf8qyCigMVBSJVCB0kHyFdEAEYASAAEgIpB_D_BwE
https://onlinelibrary.wiley.com/journal/1099131x
https://onlinelibrary.wiley.com/toc/1099131x/2000/19/4
https://doi.org/10.1002/1099-131X(200007)19:4%3C277::AID-FOR774%3E3.0.CO;2-5
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D17%26publication_year%3D1976%26pages%3D377-396%26journal%3DInternational%2BEconomic%2BReview%26author%3DDJ%2BAigner%26author%3DT%2BAmemiya%26author%3DDJ%2BPoirier%26title%3DOn%2Bthe%2Bestimation%2Bof%2Bproduction%2Bfrontiers%253A%2Bmaximum%2Blikelihood%2Bestimation%2Bof%2Bthe%2Bparameters%2Bof%2Ba%2Bdiscontinuous%2Bdensity%2Bfunction&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F2525708&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=000077060000005&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F2527343&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D39%26publication_year%3D1998%26pages%3D885-905%26journal%3DInternational%2BEconomic%2BReview%26author%3DTG%2BAndersen%26author%3DT%2BBollerslev%26title%3DAnswering%2Bthe%2Bskeptics%253A%2Byes%252C%2Bstandard%2Bvolatility%2Bmodels%2Bdo%2Bprovide%2Baccurate%2Bforecasts&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F2527343&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/authored-by/Granger/Clive+W.+J.
https://onlinelibrary.wiley.com/authored-by/Sin/Chor%E2%80%90Yiu

Bollerslev T, Engle RF, Nelson DB. 1994. ARCH model. In Handbook of Econometrics, IV, RF Engle, DC McFadden
(eds). Elsevier Science: Amsterdam; 2959-3038.

Google Scholar

Cao CQ, Tsay RS. 1992. Nonlinear time series analysis of stock volatilities. Journal of Applied Econometrics 7:
S165-5185.

Web of Science® Google Scholar

Diebold FX, Gunther TA, Tay AS. 1998. Evaluating density forecasts with applications to financial risk
management. International Economic Review 39: 863-883.

Web of Science® Google Scholar

Ding Z, Granger CWJ, Engle RF. 1993. A long memory property of stock market returns and a new model.
Journal of Empirical Finance 1: 83-106.

Web of Science® Google Scholar

Efron B. 1991. Regression percentiles using asymmetric squared error loss. Statistica Sinica 1: 93-126.

Web of Science® Google Scholar

Ellis SP. 1998. Instability of least squares, least absolute deviation and least median of squares linear regression
(with Comments and Rejoinder). Statistical Science 13: 337-350.

Web of Science® Google Scholar

Granger CWJ, Ding Z. 1995. Some properties of absolute return, an alternative measure of risk. Annales
d'Economie et de Statistique 40: 67-91.

Google Scholar

Granger CWJ, Morris M. 1976. Time series modeling and interpretation. Journal of the Royal Statistical Society
Series A 139: 246-257.

Web of Science® Google Scholar

Ho H-C, Lin CFJ. 1998. Real and spurious long-memory properties of stock-market data — comment. Journal of
Business and Economic Statistics 16: 272.

Web of Science® Google Scholar

Hogg RV, Craig AT. 1995. Introduction to Mathematical Statistics. Prentice Hall: Englewood Cliffs, NJ.

Google Scholar



https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1994%26pages%3D2959-3038%26author%3DT%2BBollerslev%26author%3DRF%2BEngle%26author%3DDB%2BNelson%26title%3DHandbook%2Bof%2BEconometrics&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1992KF20700011&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.1002%2Fjae.3950070512&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D7%26publication_year%3D1992%26pages%3DS165-S185%26journal%3DJournal%2Bof%2BApplied%2BEconometrics%26author%3DCQ%2BCao%26author%3DRS%2BTsay%26title%3DNonlinear%2Btime%2Bseries%2Banalysis%2Bof%2Bstock%2Bvolatilities&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1002%2Fjae.3950070512&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=000077060000004&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F2527342&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D39%26publication_year%3D1998%26pages%3D863-883%26journal%3DInternational%2BEconomic%2BReview%26author%3DFX%2BDiebold%26author%3DTA%2BGunther%26author%3DAS%2BTay%26title%3DEvaluating%2Bdensity%2Bforecasts%2Bwith%2Bapplications%2Bto%2Bfinancial%2Brisk%2Bmanagement&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F2527342&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=000209498700007&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.1016%2F0927-5398%2893%2990006-D&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D1%26publication_year%3D1993%26pages%3D83-106%26journal%3DJournal%2Bof%2BEmpirical%2BFinance%26author%3DZ%2BDing%26author%3DCWJ%2BGranger%26author%3DRF%2BEngle%26title%3DA%2Blong%2Bmemory%2Bproperty%2Bof%2Bstock%2Bmarket%2Breturns%2Band%2Ba%2Bnew%2Bmodel&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1016%2F0927-5398%2893%2990006-D&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1991FP63000006&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=e_1_2_1_8_1%3AISI&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D1%26publication_year%3D1991%26pages%3D93-126%26journal%3DStatistica%2BSinica%26author%3DB%2BEfron%26title%3DRegression%2Bpercentiles%2Busing%2Basymmetric%2Bsquared%2Berror%2Bloss&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=000079189500002&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.1214%2Fss%2F1028905829&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D13%26publication_year%3D1998%26pages%3D337-350%26journal%3DStatistical%2BScience%26author%3DSP%2BEllis%26title%3DInstability%2Bof%2Bleast%2Bsquares%252C%2Bleast%2Babsolute%2Bdeviation%2Band%2Bleast%2Bmedian%2Bof%2Bsquares%2Blinear%2Bregression%2B%2528with%2BComments%2Band%2BRejoinder%2529&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1214%2Fss%2F1028905829&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D40%26publication_year%3D1995%26pages%3D67-91%26journal%3DAnnales%2Bd%2527Economie%2Bet%2Bde%2BStatistique%26author%3DCWJ%2BGranger%26author%3DZ%2BDing%26title%3DSome%2Bproperties%2Bof%2Babsolute%2Breturn%252C%2Ban%2Balternative%2Bmeasure%2Bof%2Brisk&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F20076016&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1976CB12000006&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F2345178&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D139%26publication_year%3D1976%26pages%3D246-257%26journal%3DJournal%2Bof%2Bthe%2BRoyal%2BStatistical%2BSociety%2BSeries%2BA%26author%3DCWJ%2BGranger%26author%3DM%2BMorris%26title%3DTime%2Bseries%2Bmodeling%2Band%2Binterpretation&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F2345178&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=000074441100004&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F1392500&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D16%26publication_year%3D1998%26pages%3D272%26journal%3DJournal%2Bof%2BBusiness%2Band%2BEconomic%2BStatistics%26author%3DH%25E2%2580%2590C%2BHo%26author%3DCFJ%2BLin%26title%3DReal%2Band%2Bspurious%2Blong%25E2%2580%2590memory%2Bproperties%2Bof%2Bstock%25E2%2580%2590market%2Bdata%2B%25E2%2580%2594%2Bcomment&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F1392500&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1995%26author%3DRV%2BHogg%26author%3DAT%2BCraig%26title%3DIntroduction%2Bto%2BMathematical%2BStatistics&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

Kariya T, Tsukuda Y, Maru J. 1990. Testing the random walk hypothesis for Japanese stock prices in S. Taylor's
model. Hitotsubashi University Discussion Paper.

Google Scholar

Koenker R. 1992 When are expectiles percentiles? Econometric Theory 8: Problems: 423-424; Solutions: 526-
527.

Google Scholar

Koenker R, Bassett G. 1978. Regression quantiles. Econometrica 46: 33-55.

Web of Science® Google Scholar

Lee S-W, Hansen BE. 1994. Asymptotic theory for GARCH(1,1) quasi-maximum likelihood estimator. Econometric
Theory 10: 29-52.

Web of Science® Google Scholar

Lumsdaine RL. 1996. Consistency and asymptotic normality of the quasi-maximum likelihood estimator in
IGARCH(1,1) and covariance stationary GARCH(1,1) models. Econometrica 64: 575-596.

Web of Science® Google Scholar

Newey WK, Powell JL. 1987. Asymmetric least squares estimation and testing. Econometrica 55: 819-847.

Web of Science® Google Scholar

Newey WK, West KD. 1987. A simple, positive semi-definite, heteroskedasticity and autocorrelation consistent
covariance matrix. Econometrica 55: 703-708.

Web of Science® Google Scholar

Portnoy S, Koenker R. 1997. The Gaussian hare and the Laplacian tortoise: computability of squared-error
versus absolute-error estimators (with Comments and Rejoinder). Statistical Science 12: 279-300.

Web of Science® Google Scholar

Robinson PM, Zaffaroni P. 1997. Modelling nonlinearity and long memory in time series. In Nonlinear Dynamics
and Time Series (Fields Institute Communications 11), CD Cutler, DT Kaplan (eds).

Google Scholar

Sin C-Y, Granger CWJ. 1999. Estimating and forecasting quantiles with asymmetric least squares. Journal of
Econometrics.

Google Scholar



https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DKariya%2BT%252C%2BTsukuda%2BY%252C%2BMaru%2BJ.%2B1990.%2BTesting%2Bthe%2Brandom%2Bwalk%2Bhypothesis%2Bfor%2BJapanese%2Bstock%2Bprices%2Bin%2BS.%2BTaylor%2527s%2Bmodel.%2BHitotsubashi%2BUniversity%2BDiscussion%2BPaper.&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar%3Fhl%3Den%26q%3DKoenker%2BR.%2B1992%2BWhen%2Bare%2Bexpectiles%2Bpercentiles%253F%2BEconometric%2BTheory%2B8%253A%2BProblems%253A%2B423%25E2%2580%2593424%253B%2BSolutions%253A%2B526%25E2%2580%2593527.&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1978EK96200003&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F1913643&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D46%26publication_year%3D1978%26pages%3D33-55%26journal%3DEconometrica%26author%3DR%2BKoenker%26author%3DG%2BBassett%26title%3DRegression%2Bquantiles&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F1913643&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1994NN79500002&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.1017%2FS0266466600008215&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D10%26publication_year%3D1994%26pages%3D29-52%26journal%3DEconometric%2BTheory%26author%3DS%25E2%2580%2590W%2BLee%26author%3DBE%2BHansen%26title%3DAsymptotic%2Btheory%2Bfor%2BGARCH%25281%252C1%2529%2Bquasi%25E2%2580%2590maximum%2Blikelihood%2Bestimator&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1017%2FS0266466600008215&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1996UG18800003&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F2171862&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D64%26publication_year%3D1996%26pages%3D575-596%26journal%3DEconometrica%26author%3DRL%2BLumsdaine%26title%3DConsistency%2Band%2Basymptotic%2Bnormality%2Bof%2Bthe%2Bquasi%25E2%2580%2590maximum%2Blikelihood%2Bestimator%2Bin%2BIGARCH%25281%252C1%2529%2Band%2Bcovariance%2Bstationary%2BGARCH%25281%252C1%2529%2Bmodels&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F2171862&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1987J760100004&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F1911031&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D55%26publication_year%3D1987%26pages%3D819-847%26journal%3DEconometrica%26author%3DWK%2BNewey%26author%3DJL%2BPowell%26title%3DAsymmetric%2Bleast%2Bsquares%2Bestimation%2Band%2Btesting&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F1911031&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1987H597700014&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F1913610&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D55%26publication_year%3D1987%26pages%3D703-708%26journal%3DEconometrica%26author%3DWK%2BNewey%26author%3DKD%2BWest%26title%3DA%2Bsimple%252C%2Bpositive%2Bsemi%25E2%2580%2590definite%252C%2Bheteroskedasticity%2Band%2Bautocorrelation%2Bconsistent%2Bcovariance%2Bmatrix&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F1913610&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=000071377400005&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.1214%2Fss%2F1030037960&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D12%26publication_year%3D1997%26pages%3D279-300%26journal%3DStatistical%2BScience%26author%3DS%2BPortnoy%26author%3DR%2BKoenker%26title%3DThe%2BGaussian%2Bhare%2Band%2Bthe%2BLaplacian%2Btortoise%253A%2Bcomputability%2Bof%2Bsquared%25E2%2580%2590error%2Bversus%2Babsolute%25E2%2580%2590error%2Bestimators%2B%2528with%2BComments%2Band%2BRejoinder%2529&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1214%2Fss%2F1030037960&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1997%26author%3DPM%2BRobinson%26author%3DP%2BZaffaroni%26title%3DNonlinear%2BDynamics%2Band%2BTime%2BSeries%2B%2528Fields%2BInstitute%2BCommunications%2B11%2529&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1999%26journal%3DJournal%2Bof%2BEconometrics%26author%3DC%25E2%2580%2590Y%2BSin%26author%3DCWJ%2BGranger%26title%3DEstimating%2Band%2Bforecasting%2Bquantiles%2Bwith%2Basymmetric%2Bleast%2Bsquares&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT

Taylor S. 1986. Modelling Financial Time Series. John Wiley: New York.

Google Scholar

Vuong QH. 1989. Likelihood ratio tests for model selection and non-nested hypothesis. Econometrica 57: 307-
333.

Web of Science® Google Scholar

Wooldridge JM. 1991. On the application of robust regression-based diagnostics to models of conditional
means and conditional variances. Journal of Econometrics 47: 5-46.

Web of Science® Google Scholar

Yao Q, Tong H. 1996. Asymmetric least squares regression estimation: a nonparametric approach. Journal of
Nonparametric Statistics 6: 273-292.

Google Scholar

Download PDF

ABOUT WILEY ONLINE LIBRARY

Privacy Policy
Terms of Use
About Cookies

Manage Cookies
Accessibility

Wiley Research DE&I Statement and Publishing Policies

Developing World Access

HELP & SUPPORT

Contact Us
Training and Support
DMCA & Reporting Piracy

OPPORTUNITIES

Subscription Agents

Advertisers & Corporate Partners



https://onlinelibrary.wiley.com/doi/pdf/10.1002/1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26publication_year%3D1986%26author%3DS%2BTaylor%26title%3DModelling%2BFinancial%2BTime%2BSeries&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1989U712600002&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.2307%2F1912557&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D57%26publication_year%3D1989%26pages%3D307-333%26journal%3DEconometrica%26author%3DQH%2BVuong%26title%3DLikelihood%2Bratio%2Btests%2Bfor%2Bmodel%2Bselection%2Band%2Bnon%25E2%2580%2590nested%2Bhypothesis&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.2307%2F1912557&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/servlet/linkout?suffix=null&dbid=128&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&key=A1991EM62500002&getFTLinkType=true&doiForPubOfPage=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&refDoi=10.1016%2F0304-4076%2891%2990076-P&linkType=ISI&linkSource=FULL_TEXT&linkLocation=Reference
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D47%26publication_year%3D1991%26pages%3D5-46%26journal%3DJournal%2Bof%2BEconometrics%26author%3DJM%2BWooldridge%26title%3DOn%2Bthe%2Bapplication%2Bof%2Brobust%2Bregression%25E2%2580%2590based%2Bdiagnostics%2Bto%2Bmodels%2Bof%2Bconditional%2Bmeans%2Band%2Bconditional%2Bvariances&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1016%2F0304-4076%2891%2990076-P&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://onlinelibrary.wiley.com/action/getFTRLinkout?url=http%3A%2F%2Fscholar.google.com%2Fscholar_lookup%3Fhl%3Den%26volume%3D6%26publication_year%3D1996%26pages%3D273-292%26journal%3DJournal%2Bof%2BNonparametric%2BStatistics%26author%3DQ%2BYao%26author%3DH%2BTong%26title%3DAsymmetric%2Bleast%2Bsquares%2Bregression%2Bestimation%253A%2Ba%2Bnonparametric%2Bapproach&doi=10.1002%2F1099-131X%28200007%2919%3A4%3C277%3A%3AAID-FOR774%3E3.0.CO%3B2-5&doiOfLink=10.1080%2F10485259608832675&linkType=gs&linkLocation=Reference&linkSource=FULL_TEXT
https://www.wiley.com/privacy
https://onlinelibrary.wiley.com/terms-and-conditions
https://onlinelibrary.wiley.com/cookies
https://onlinelibrary.wiley.com/accessibility
https://onlinelibrary.wiley.com/publishing-policies
https://onlinelibrary.wiley.com/developing-world-access
https://hub.wiley.com/community/support/onlinelibrary
https://www.wiley.com/customer-success/wiley-online-library-training-hub
https://onlinelibrary.wiley.com/dmca-notification-policy
https://onlinelibrary.wiley.com/agents
https://onlinelibrary.wiley.com/advertisers

CONNECT WITH WILEY

The Wiley Network

Wiley Press Room

Copyright © 1999-2024 John Wiley & Sons, Inc or related companies. All rights reserved, including rights for text and data mining and training
of artificial intelligence technologies or similar technologies.

WILEY



https://www.wiley.com/network
https://newsroom.wiley.com/
https://www.wiley.com/
https://www.wiley.com/

