An Evaluation Model for the
Conparison of Three NYSE Indexes

Presented by:
Alexia lasonos, M.S.
Department of Biometry and Statistics
The University at Albany, SUNY

Advisor. Dr Igor Zurbenko




Outline of thepresentation

Introduce time series and the transformation

Remove noise introduced by seasonality
and stock market fluctuations

Estimate the linear trend (long term)
Model the short term by AR(1)




Data: Dally close value
November 89- November 99

Dow Jones Industrial Average

Nasdaqg Composite Index

S&P 500 Composite Index
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Rao and Zurbenko (1994)

X(t): LN of the original stock price close value
LT(t): long-term (trend)

SE(t): seasonal change

ST(t): short-term variation




Kolmogorov-Zurbenko (KZ2) filter

where thex, weights are defined as
k convolutions of the
m uniform weights 1/m




Spectral Anaysis

log (Spectrum Y)
Y=InDJ-Linear Trend

Frequency




Semi-Adatively Smoothed
Periodgram Method




log (Power)
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Raoet al.(1997)
Space and Time Series In
Ambient Ozone Data




m and k were selected to optimize the
desired separation for the various
components

LT(t) = KZ 56550 In ( X(1) ) ]

ST() =In (X(t) ) = KZy, In (X(O) )]
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LT(DJ) = 7.66+0.0004time




L T(ns0)=5.826+0.0005time




| T(s8p)=5.595+0.0003%2%kime




Residuals ~ Residuals
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Linear Trends Daily % Annual Annual Annual

growth % %

growth  growth
<94

DJ=0.0004time+7.66 0.0403 14.7 8.6

NDQ=0.0005+5.83 0.0506 18.5 14

S&P=0.00039+5.59 (0.0392

%
growth
> 94
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Correlations Dow
of Long Term

Dow 1

Nasdag

S&P

Correlations of Dow
Long Term’
Dow 1

Nasdaq
S&P




Short Term Cormponent

Autocorrelation Function of Short Term
ST=In(DJ) - KZ ;3 (InDJ)




Autoregressive model for Short
Term conponent

AR(1) good fit
ST=0.8068 ST, +¢,,
whereg, follows Normal(0, 0.006979

AR(2) was rejected(, was not significant)
ST=0.8634 ST, — 0.0/7034 S|, + ¢,
whereg, follows Normal(0, 0.006959




Normal Q-Q Plot
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ARIMA Model Diagnostics: DJ.ST$ShortT

Plot of Residuals
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Results of the coparison of the
three indexes




Advantaes of this pproach

 Robust model (companindex)

 Theoretical + empirical




