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Abstract

Financial returns are often modeled as the product of a random variable with zero mean and unit
variance and a positive random variable, which is called volatility. Once the volatility is given, the
former variable can be calculated as the return divided by the volatility, which can be used to test the
assumptions of the former variable. This is true for GARCH models because they specify the volatility
as a function of past observed variables only and hence the volatility on day ¢ is known on day ¢ — 1
once the parameters in GARCH models are given. It is, however, not true for stochatic volatility models
because the volatility is a latent variable. This paper considers the return devided by the square root of
realized measures. Specifically, we analyze how using the realized measures affects the asymptotic and
bootstrap analyses for statistics of normalized returns, compared with the use of the true volatility. It is
shown that the asymptotic distributions of statistics of normalized returns with the realized measures are
the same as those with the true conditional variances and the bootstrap method consistently estimates
the asymptotic distribution of the statistics if the number of intra day returns for calculating the realized
measures increases at a sufficiently fast rate.
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