28 F. GÖTZE AND A. YU. ZAITSEV Put c_{25} =

(c_3 log 2 + 1) c_2 , c^{26} = c^{25} ∞∑ l=0 2^{−l/2} =

c_{25} √ 2 √ 2 − 1

, (46)

and introduce the events

A_l = { ω : Δ^{(l)} > 2^l c_{26} τ d^{3/2} log^+ d } , l = 1, 2, . . . , (47) where Δ^{(l)} = max 16r6ml | | | r∑ j=1 X_j −^r ∑ j=1 Y_j | | |. (48)

According to (44), (45) and (48), we have

Δ^{(l)} 6 Δ_1 + · · · + Δ_l. (49)

Taking into account the relations (42), (46), (47), (49) and applying the inequality (43) with x = 2^{(s+l)/2}, we get

P { A_l } 6^{l∑}_{s=1} P^{ Δs > 2^{(s+l)/2} c25 τ d^{3/2} log^+ d^}

6^{l∑}_{s=1} exp^(−2^{(s+l)/2 )} 6 c exp^(−2^{l/2 )}. (50)

The inequality (50) implies that^∞ ∑ l=1 P { A_l } < ∞, Hence, by the Borel–Cantelli

lemma with probability one a finite number of the events A_l occurs only. This implies the equality (1.13) with c_4 = 2c_{26} / log 2 (see (41), (47) and (48)). �

References

Bártfai, P., Die Bestimmung der zu einem wiederkehrenden Prozess gehörenden Verteilungfunktion aus den mit Fehlern behafteten Daten einer einzigen Realisation, Studia Sci. Math. Hungar. 1 (1966), 161–168.

Dudley, R. M., Real analysis and probability, Wadsworth & Brooks/Cole, Pacific Grove, California, 1989.

Einmahl, U., Extensions of results of Komlós, Major and Tusnády to the multivariate case, J. Multivar. Anal. 28 (1989), 20–68.

Etemadi, N., On some classical results in probability theory, Sankhyā, Ser. A 47 (1985), no. 2, 215–221.

Hoffmann-Jørgensen, J., Probability with a view toward statistics, vol. I, Chapman & Hall, New York, 1994.

Komlós, J., Major, P., Tusnády, G., An approximation of partial sums of independent RV’-s and the sample DF. I; II, Z. Wahrscheinlichkeitstheor. verw. Geb. 32 (1975), 111–131; 34 (1976), 34–58.

Major, P., On the invariance principle for sums of independent identically distributed random variables, J. Multivar. Anal. 8 (1978), 487–517.

Massart, P., Strong approximation for multivariate empirical and related processes, via KMT construction, Ann. Probab. 17 (1989), no. 1, 266–291.

HUNGARIAN CONSTRUCTION FOR ALMOST GAUSSIAN VECTORS 29

Rosenblatt, M., Remarks on a multivariate transformation, Ann. Math. Statist. 23 (1952), 470–472. Sakhanenko, A. I., Rate of convergence in the invariance principles for variables with exponential moments that are not identically distributed, In: Trudy Inst. Mat. SO AN SSSR, vol. 3, Nauka, Novosibirsk, 1984, pp. 4–49. (Russian) Zaitsev, A. Yu., Estimates of the Lévy–Prokhorov distance in the multivariate central limit theorem for random variables with finite exponential moments, Theor. Probab. Appl. 31 (1986), no. 2, 203–220.

Zaitsev, A. Yu., Multidimensional version of the results of Komlós, Major and Tusnády for vectors with finite exponential moments., Preprint 95-055 SFB 343, Universität Bielefeld (1995).

Zaitsev, A. Yu., Estimates for quantiles of smooth conditional distributions and multidimensional invariance principle, Siberian Math. J. 37 (1996a), no. 4, 807–831. (Russian) Zaitsev, A. Yu., Multidimensional version of the results of Komlós, Major and Tusnády for vectors with finite exponential moments, submitted to ESAIM : Probability and Statistics (1996b).

Friedrich Götze Fakultät für Mathematik Universität Bielefeld Postfach 100131 33501 Bielefeld 1 Germany E-mail address: goetze@mathematik.uni-bielefeld.de

Andrei Yu. Zaitsev St. Petersburg Branch of Steklov Mathematical Institute Fontanka 27 St. Petersburg 191011 Russia E-mail address: zaitsev@pdmi.ras.ru