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Many econometrical studies (see [1],[2] and references there) have documented that financial time
series tend to be highly heteroskedastic. This has many implications for many areas of macroe-
conomics and finance, including the term structure of interest rates, option pricing and dynamic
capital-asset pricing theory. In the same time econometricians have also been very active in de-
veloping models of conditional heteroskedasticity. The most widely used models of dynamic con-
ditional variance have been the ARCH models first introduced by [1]. In most general form, a
univariate ARCH model makes conditional variance at time t a function of exogenous and lagged
endogenous variables, time, parameters and past residuals. According to Nelson [2] approach to
stochastic modeling one should fit to sampling data with in discrete time GARCH(1,1) process
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is small positive parameter, and {hZt, t ∈ Z} are independent N(0, h) random variables. Under
assumptions 1 − αh − βh = hθ + o(h), ωh = hω + o(h), αh =
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α + o(h) author of paper [2] de-

rives continuous time approximation for conditional variance in a form of stochastic Ito differential
equation
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But sometimes as we will show analyzing real data, hypothesis on non-correlatedness of cumulative
excess returns residuals may be rejected. Our paper discusses a possible correlation effect assuming
that random process hZt as before is stationary N(0, h) but with correlation coefficient ρ. Apply-
ing the method and results of the paper [3] we have derived continuous time approximation for
conditional variance in a form of diffusion process satisfying stochastic Ito differential equation
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with coefficients dependent on correlation parameter ρ. Analyzing ergodic property of this equation
we have shown that it is important to take into account possible serial correlation in conditional
variance process. Our results are also illustrated and confirmed by statistic simulation.
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