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Abstract 

 

We study the nonparametric function estimation involving time series and 

change-point estimation. We show the cusum test for parameter changes in 

GARCH (1, 1), and time series models with cusum of squares test for 

variance change in nonstationary and nonparametric time series models. We 

also study the weak convergence of the sequential empirical processes of 

residuals in ARMA models. Endpoint and moving estimates for the circular 

maximal function, test with time varying bandwidth and for an oscillatory 

integral operator related to restriction to space curves are considered. We 

establish the application of bilinear approach to cone multipliers and 

restriction estimates for surface with curvatures of different signs. We discuss 

the Fourier and weighted restriction theorems for curves in 3R  and space 

curves. Similarly we investigate the restriction theorems and estimates fora 

surface with negative curvature and some surfaces with vanishing curvatures. 

 

 

 

 

 

 

 

 



IV 
 

 

 

 الخلاصة

 

أوضحنا اختبار . النقطة -الوسیطیة محتویة متسلسلة الزمن وتقدیر تغیریر غتم دراسة تقدیر الدالة  

ونماذج متسلسلة الزمن مع كیسیم لاختبار المربعات  GARCH (1, 1)كیسیم لتغیرات الوسیط في

أیضاً درسنا التقارب . لاجل تغیر التباین في نماذج متسلسلة الزمن غیر الثابتة وغیر الوسیطیة

تم إعتبار تقدیرات نقطة النهایة . ARMAریبیة التسلسلیة للمتبقیات في نماذجالضعیف للعملیات التج

والمتحركة للدالة الأعظمیة الدائریة والإختبار مع سعة التوحد متغیر الزمن ولاجل مؤثر التكامل 

تم تأسیس التطبیق للمقاربة ثنائیة الخطیة إلى  .التذبذبي ذو العلاقة إلى القصر إلى منحیات الفضاء

درسنا مبرهنات . الانحناءات للعلامات المختلفةاعفات المخروط وتقدیرات القصر للسطح مع مض

وبالمثل ناقشنا مبرهنات القصر . الفضاءمنحنیات و   3Rي فوریر والقصر المرجحة للمنحنیات ف

  .والتقدیرات لاجل السطح مع الانحناء السالب وبعض السطوح مع الانحناءات المتلاشیة
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    Consider a stationary time series (ࢄ௧, ௧ܻ), ݐ = 0, ±1, …, with ࢄ௧ being ℝௗ-valued and ܻ ௧ real-

valued. The conditional mean function is given by ߠ(ࢄ) = )ܧ ܻ|ࢄ) The conditional mean 

function is given by ߠ(ࢄ) = )ܧ ܻ|ࢄ). Under appropriate regularity conditions, a local 

average estimator of this function based on a finite realization (ࢄଵ, ଵܻ), … , ,ࢄ) ܻ) can be 

chosen to achieve the optimal rate of convergence ݊ିଵ (ଶାௗ)⁄  both pointwise and in ܮଶ norms 

restricted to a compact; and it can also be chosen to achieve the optimal rate of convergence 

(݊ିଵ log(݊))ଵ (ଶାௗ)⁄  in ܮ∞ norm restricted to a compact.  

     We consider the problem of  testing parameter constancy in GARCH (1, 1) models. A 

cusum of squares test is proposed in analogy of  Inclán and Tiao (1994) ′ݏ statistic. Consider a 

sequence of independent random variables {ܺ: 1 ≤ ݅ ≤ ݊} having݂ܿ݀ܨfor݅ ≤  ܩ݂݀ܿ and ݊ߠ

otherwise. A class of strongly consistent estimators for the change-point ߠ ∈ (0, 1) is proposed. 

The estimators require no knowledge of the functional forms or parametric families of ܨ and ܩ. 

Furthermore, ܨ and ܩ need not differ in their means (or other measure of location). The only 

requirement is that ܨ and ܩ differ on a set of positive probability. 

     We study the weak convergence of the sequential process ܭ of the estimated residuals in 

ARMA(p, q) models when the errors are independent and identically distributed.We consider 

the problem of endpoint estimates for the circular maximal function defined by 

(ݔ)݂ܯ = sup
ଵழ௧ழଶ

อන ݔ)݂ − (ݕ)ߪ݀(ݕݐ
 

ௌ′

อ 

where݀ߪ is the normalized surface area measure on ܵ. 

    We continue the study of three-dimensional bilinear restriction and Kakeya estimates which 

was initiated. In particular , we give new linear and bilinear restriction estimates for the cone, 

sphere, and paraboloid in ܴଷ, building upon and unifying previous work in this direction by 

Bourgain, Wolff, and others. This is a continuation of [99], in which new bilinear estimates for 

surfaces in ܴଷ were proven. We give a concrete improvement to the square function estimate of 

Mockenhaupt.We consider the problem of testing for parameter changes in time series models 

based on a cusum test. Although the test procedure is well established for the mean and 

variance in time series models, a general parameter case has not been discussed in the 

literature. 
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     We consider the problem of testing for a variance change in nonstationary and 

nonparametric time series models. The models under consideration are the unstable AR(q) 

model and the fixe design nonparametric regression model with a strong mixing error process. 

We consider the problem of testing for parameter changes in time series models on a moving 

estimates (ME) test. It is widely accepted that detecting some changes, for instance, those 

caused by temporary parameter Shifts by the exiting cusum test is difficult. 

    We obtain estimates for restriction of the Fourier transform to certain curves in ܴଷ. We 

consider the oscillatory integral operator defined by 

ఒ݂ܶ(ݔ) = න݁ఒథ(௫,௧)ܽ(ݔ, ݐ݀(ݐ)݂(ݐ
 

ℝ

 

w h e r e ߣ > 1, ܽ ∈ ∞(ℝܥ × ℝ) a n d߶ is a real –valued function in ܥ∞(ℝ ×ℝ).This operator 
may be thought of as a variables-curve version of the adjoint of the Fourier restriction operator 
for space curves. Consider a nondegenerate ܥ curve (ݐ)ߛ in ℝ,݊ ≥ 2, such as the curve 
(ݐ)ߛ = ,ݐ) ,ଶݐ … , ,(ݐ ݐ ∈  is an interval in ℝ. We first show a weighted Fourier ܫ where ,ܫ
restriction theorem for such curves, with a weight in a Wiener amalgam space, for the full 
range of exponents ݍ,, where ܫ is a finite interval. Next, we obtain a generalization of this 
result to some related oscillatory integral operators. In particular, our results suggest that this is 
a quite general phenomenon which occurs, for instance, when the associated oscillatory integral 
operator acts on functions ݂ with a fixed compact support. We show a bilinear restriction 
theorem for a surface of negative curvature. This is the analogue of the results of T. Wolff and 
T. Tao for cones and paraboloids. We generalize the bilinear restriction estimates to surfaces 
with curvatures of different signs.We obtain bilinear restriction estimates for surfaces with 
vanishing curvatures. 
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