Localized Conditional Autoregressive

Expectile Model

Wolfgang Karl Hardle
Andrija Mihoci
Xiu Xu

Ladislaus von Bortkiewicz Chair of Statistics
C.A.S.E. — Center for Applied Statistics

and Economics

Humboldt-Universitat zu Berlin
http://lvb.wiwi.hu-berlin.de/
http://case.hu-berlin.de
http://irtg1792.hu-berlin.de



http://lvb.wiwi.hu-berlin.de/
http://case.hu-berlin.de
http://irtg1792.hu-berlin.de

Motivation 1-1

Motivation

[J Localizing parametric models

» Adaptively forecasting the Chinese macroeconomy in transition
» Local adaptive multiplicative error models for high-frequency
forecasts - Hardle et al. (2014)

[] Time-varying CARE parameters
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Objectives

(1) Localizing CARE Models

» Local parametric approach (LPA), Spokoiny (1998)
» Balance between modelling bias and parameter variability

(ii) Forecasting Tail Risk

» Estimation windows with potentially varying lengths
» Time-varying expectile parameters
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Conditional Autoregressive Expectile

[J Taylor (2008), Kuan et al. (2009)
(1 CARE specification

Ve =6tr+ets Ele;] =0,Var(e;) = 0377 [ > AND J

€r =0pr + Q1 y-1+Qor (yt—tl)2 +asr (yt_,l)Q

. T
» Expectile e; - at 7 € (0,1), 6; = {ao,r, 1,7, 002,r, a3,7,02 .}
» Returns: y,” ; = max {y:—1,0}, y,_; = min{y;_1,0}
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Parameter Estimation

[] Data calibration with time-varying intervals
[] Observed returns y = {y:};_;
[] Quasi maximum likelihood estimate (QMLE)

0)., = arg max {; (y; 6
Ir = arg max 1 (y:07)
» | =[to — m, tg] - interval of (m + 1) observations at tg

» ¢ () - quasi log likelihood
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Local Parametric Approach (LPA)

[J LPA, Spokoiny (1998, 2009)

» Time series parameters can be locally approximated
» Finding the (longest) interval of homogeneity
» Balance between modelling bias and parameter variability

[J Time series literature

» GARCH(1,1) models - Cizek et al. (2009)
> Realized volatility - Chen et al. (2010)
» Multiplicative Error Models - Hardle et al. (2014)
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Local Parametric Approach (LPA) 3-2

Interval Selection

[J (K + 1) nested intervals with length nx = | /|

h ¢ h C---C Ik C---C Ik

00 91 Gk GK

Example: Daily index returns
Fix ig, I = [io — nk,i()], ng = [nock], c>1

{m} o = {20 days, 25 days, ...,250 days }, ¢ = 1.25
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Data

[J Series

» DAX and S&P500 returns, 19900102-20120531 (5849 days)
» Research Data Center (RDC) - Bloomberg

[] Setup

» Expectile levels: 7 =0.05 and 7 = 0.01
» Interval lengths: 20, 60, 125 and 250 trading days
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Parameter Dynamics
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Figure 1: Estimated ay .05 for DAX and S&P500 using 20 (1 month) or
250 (1 year) observations
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Parameter Dynamics
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Figure 2: Estimated ay .01 for DAX and S&P500 using 20 (1 month) or
250 (1 year) observations
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Empirical Results

Parameter Distributions
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Figure 3: Kernel density estimates of a1 .05 for DAX and S&P500 using

20, 60, 125 or 250 observations
Localized Conditional Autoregressive Expectile Model
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Parameter Distributions
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Figure 4: Kernel density estimates of aj .01 for DAX and S&P500 using
20, 60, 125 or 250 observations
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Conclusions

(1) Localizing CARE Models

» Balance between modelling bias and parameter variability
» Parameter dynamics

(i) Forecasting Tail Risk

» Varying distributional characteristics
» Expectile levels 7 = 0.05 and 7 = 0.01
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Asymmetric Normal Distribution

O If e- ~ AND (p,w?,7) with pdf

1 /2 —p)? -
f(u):[exp{_@é”}¢<7u M>
we VT 2wz We
TWe 2
> E[ET]:0when,u:—m\/;
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