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SCIENCE IN APPLIED STATISTICS AND POST GRADUATE DIPLOMA IN APPLIED 

STATISTICS 
 

SMS 5179 –NON- PARAMETRIC REGRESSION ANALYSIS  
 

DATE: JANUARY 2020           TIME: 3 HOURS 

INSTRUCTIONS:  Answer question one and any other three questions.  
 

QUESTION ONE (30 MARKS) 

a) Discuss  the motivations of nonparametric regression analysis.  (3 Marks) 

b) Critically discriminate between kernel and k-NN estimates of the mean function in 

nonparametric regression analysis.      (4 Marks) 

c) Let k→ ∞, �
�  → 0  and ℎ → ∞. show that the variance of the k-NN estimate 
�� with 

weights, ��
��� is given by var(
����� � �����
�     (4 Marks) 

d) Show that kernel estimators are local polynomial fits.   (4 Marks) 

QUESTION TWO (20 MARKS) 

a) Highlight the properties of a kernel function.     (3 Marks) 
b) Show that in using kernels to estimate the smooth function, m(x),  
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bandwidth         (5 Marks) 
c) Given the data; 

X 20.0 30.0 40.0 15.0 25.0 28.0 
Y 
 

47.6 36.3 41.3 21.0 45.5 44.2 

Using a rectangular kernel function, find the k-nearest neighour estimate of the density 
P(X) and regression function m(X) where x is 29 and k= 3.   (7 Marks) 
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QUESTION THREE (15MARKS) 

a)  Differentiate between local linear smoothing and local polynomial smoothing.(2 Marks) 
b) In local polynomial smoothing, the test statistic is given by; 
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        Show that a consistent estimator of the test statistic is given as; 
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              (7 Marks) 

c) Discuss the steps wild bootstrap procedure in assessing the asymptotic distribution 
characteristics for an estimator of the smooth function using the local polynomial 
smoothing method.        (6 Marks) 

QUESTION FOUR (15 MARKS) 

a) Critically examine the use of spline smoothing.    (3 Marks) 

b) Let { } 1, 5 =iYX ii be {1,5), (7, 12) , (3, 4), (2, 6), (5, 5) }, compute the k-NN estimate 


����� for x = 4 and k=3.       (6 Marks) 

c�  The multivariate kernel density estimator of (Y,X) is �� ��, �� �  �
�� �  
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 find the conditional mean of y given by !"#/% � �& �
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����        (6 Marks) 
QUESTION FIVE (15 MARKS) 

a) Explain cross-validation as a method of choosing the smoothing parameter,(2 Marks) 

b) Let 
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*��� � *��� � *�+� � 1, *�-� � 0. The perception with weight ./, .�, .� classifies an 
object as 1 if and only if Y=.0% �  ./%/ 1 .�%� 1 .�%� 2 0 and o elsewhere. As 

initial vector, use . � 30004 and set n=1.      (8 

Marks) 
c) Given that in the stochastic design, Rosenblatt-Parzen kernel density estimate is P(x) with 

band-width h 2 0. Derive the Nadaraya-Watson kernel estimates of m(x).(5 Marks)  


