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 Abstract 
     Non-parametric regression is type of regression analysis in which functional form of the 

relationship response variable and the associated predictor variable dose not to be specified in 

order to fit a model to a set of data. There are many different methods for non-parametric 

regression. We have used the local polynomial kernel estimator with the optimal choice of 

the smoothing parameter(s).Choosing the optimal smoothing parameter(s), which is usually 

called the bandwidth(s), is considered to be one the most important issue when using the 

kernel-based estimator. Also, the optimal bandwidth(s) played crucial role to uncover the 

structure of the underlying data. In this paper, we use simulation approach to make 

comparisons between two different strategies for selecting the optimal bandwidth(s), namely 

the Direct plug-In (DPI) selection method and the Residual Square Criterion (RSC) method. 

Within the context of these two strategies of selecting the optimal bandwidth(s), there are two 

different settings of choosing the smoothing parameter: global (single bandwidth) or adaptive 

(variable bandwidths). Moreover, four different example-regression models have been used 

in order to smooth the mean regression functions. Several statistical properties have been 

investigated in the simulation study. Such study must be restrictive because of the many 

possibilities to be consider, we decide to consider the following three elements: 

The size of sample (n).  Distribution of the error's (normal, exponential). The kind of Design 

(fixed and random). 

Key words: Non-parametric regression, local polynomial kernel estimator, Direct plug-In 

(DPI) selection, Residual Square Criterion. 

---------------------------------------------------------------------------------------------------------------- 

 

Introduction 

As one basic form of statistical inference, 

regression analysis has been usually used 

in discovering the relationship between 

one quantity (called dependent variable) 

and several other quantities (called 

explanatory variables). Classic regression 

analysis concerns mainly the inference on 

a fixed number of parameters, e.g., slope 

and intercept of a regression line, such 

regression relationships are called 

parametric as they are clearly determined 

by those fixed number of parameters on 

which statistical inferences are made. 

Scientific data from many disciplines, 

however, exhibit strong nonconformity to 

parametric models. 

In a well-known motorcycle crash test 

data, for instance, the acceleration of the 

dummy head after impact follows a 

complicated rather than a simple 

polynomial time trend. Effective tools for 

extracting information from such 

complicated regression data have to be 

nonparametric in nature; that is, no 
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particular formulae are imposed on the 

regression structures, allowing “the data to 

speak for itself ”. 

The limitations of parametric models have 

led to the enormous development of 

nonparametric regression models in the 

recent two decades (Yang (2006)). 

 

Experimental 

A simulation is an imitation of some real 

things, or process. The act of simulating 

something generally entails representing 

certain key characteristics or behaviors of 

a selected statistical model. In this paper 

the main purpose is to conduct a 

simulation study in order to evaluate and 

compare the estimated regression curves. 

These estimated regression curves are 

resulted from utilizing the two bandwidth 

selection methods: namely the Direct Plug-

In (DPI) selection method, and Residual 

Square Criteria (RSC) selection method in 

two different design-settings namely: 

global bandwidth selecting and the 

adaptive bandwidths selection. Such a 

study is necessarily to be restrictive, 

because there are many possibilities for the 

choices of example regression functions 

g(x), sample sizes (n), bandwidth selection 

setting of either global or adaptive, and the 

distribution of the errors term. 

Since the regression analysis can be 

applied to both the fixed design and the 

random design, in the next sections, we 

will deal with each design case separately. 

 

Description of the Experiment in the Fixed and Random Design Case:- 

We have conducted 48 simulation studies, 

using four different example regression 

functions, and two selection methods of 

the bandwidth selection settings (either 

global bandwidth or adaptive bandwidths), 

and three different sample sizes n, and two 

different types of the errors' distribution. 

Each simulation study involves (L=500) 

repetitions. 

We have generated the random design 

through the uniform distribution on the 

interval [a,b].We consider four different 

example regression function as present in 

(Table 1).The shape of these functions 

exhibited several features such as concave, 

convex, and flat parts. We have also 

chosen three different sample sizes of 

n=50, n=100 and n=300.       

Table 1 The Example Regression Functions used in the simulation study 

 

 

Example 

 

g(x) 

 

Interval 

 
  

1) g
1
(x)= 0.3 e 

(-16(x-0.25)
2

+0.7 e
 (64(x-0.75)

2
)
 

 

x[0,1] 0.15 

 

2) 
g

2
(x)  = )25.1

2

3
(

4

3


x
Sin

   

x[0,1] 

 

0.6 

 

3) 
g 3 (x)=Sin (2x)+2 e 

-16 x
2

  

x[-1,1] 

 

0.3 

4) g
4
(x)=1+Sin(x)+2 Cos(x)+3 Sin(5x) x[-1,1] 1.2 
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Numerical Summary 

Having conducted the simulation runs 

using the (L=500) simulated data sets, we 

obtained the results that are tabulated in 

Table 2, and Table 3. These tables displays 

the numerical summary of results obtained 

using two different bandwidth selection 

procedures (DPI and RSC) when the 

bandwidth selection setting is either global 

or adaptive. Moreover, two different  

errors' distributed, are used once as  

normaly distributed  and other as 

exponentially distributed with three 

different sample sizes  of   n=50, n=100, 

and n=300. The numerical summary 

includes three statistical properties, namely 

the Average Square Bias (ASB), the 

Average Variance (AVAR) and the Square 

Root of Average Mean Square Errors 

(RAMSE). The formulae that we have 

been used to calculate ASB, AVAR, and 

RAMSE are as follows: 
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The main program and the other four 

auxiliary sub-programs are used to 

calculate the bandwidths as well as 

obtaining the corresponding fitted values 

of the regression curves through utilizing 

two different criteria, namely: (DPI) 

selection method and (RSC) method when 

the bandwidth is either in global setting or 

adaptive setting. All computations have 

been carried out using the R statistical 

package plus two different libraries 

LOKERN and KernalSmooth. (The 

programs are available upon request 

through the first author) 

 

RESULTS and DISCUSSION 

 

Table 2 displays the numerical summary 

that results from using two different 

bandwidth selections the (DPI) selection 

method and the (RSC) method in two 

settings global and adaptive  from the 

simulation study in fixed design when the 

errors' distributed as  normal. The 

numerical summary includes RAMSE for 

500 simulation runs using 4 example 

regression functions g 1 (x), g 2 (x), g 3 (x), 

and g 4 (x). 

From Table 2 , we have made several 

comparisons as following: The less 

RAMSE in each experiment: 

At the sample size n=50, we have noticed 

that the values of RAMSE are smaller  

when using the (DPI) bandwidth selection 

(in global setting) and this can be seen in 

the 2nd, and 4th example regression 

functions. Also the values of RAMSE are  

smaller when using the (DPI) bandwidth 

selection (in adaptive setting) as seen in 

the 1st and 3rd example regression 

functions. At the sample size n=100, we 

have noticed that the smallest values of 

RAMSE are alternating between the two 

selection criteria and the two settings. At 

the sample size n=300, we have noticed 

that the values of RAMSE obtained using 
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the (RSC) bandwidth selection (in global 

setting) are the smallest among all. 

Comparison between (DPI) and (RSC) 

bandwidth selection: 

An interesting feature to note is that the 

values of RAMSE obtained using the 

(DPI) bandwidth selection are smallest 

when sample size n=50. However, the 

values of RAMSE obtained using the in 

(RSC) bandwidth selection are the 

smallest when n=300. There is no clear cut 

which criteria is better when n=100. 

Comparison between global setting and 

adaptive setting in  (DPI) bandwidth 

selection: 

We have noted that the (DPI) bandwidth 

selection favor the global setting (since it 

gives smaller values of the RAMSE) when 

n=50 or n=300. 

Comparison between global setting and 

adaptive setting in  (RSC) bandwidth 

selection: 

It is worth noting that the (RSC) 

bandwidth selection favors the global 

setting for all choices of n in all example 

regression functions. 

Table 3 displays the numerical summary 

that results from using two different 

bandwidth selections the (DPI) selection 

method and the (RSC) method in two 

settings global and adaptive  from the 

simulation study in fixed design when the 

errors' distributed as  exponential. The 

numerical summary includes RAMSE for 

500 simulation runs using 4 example 

regression functions g 1 (x), g 2 (x), g 3 (x), 

and g 4 (x). 

 

 

(Table 2) The numerical summary of results obtained using two different bandwidth 

selections (DPI and RSC) in two settings global and adaptive  from the simulation study in 

fixed design when the errors' distributed as  normal. That includes RAMSE for 500 

simulation runs using 4 example regression functions g1 (x), g2 (x), g3 (x), and  g4 (x). 

 

 Global Adaptive Global Adaptive Global Adaptive 

Sample size 

n=50 

Sample size 

n=50 

Sample size 

n=100 

Sample size 

n=100 

Sample size 

n=300 

Sample size 

n=300 
DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC 

The 1
st 

Example  Regression Function
 
g1(x) 

RAM

SE 

0.065

89 

0.067

11 

0.065

72 

0.069

24 

0.050

49 

0.050

07 

0.051

55 

0.051

38 

0.032

18 

0.031

45 

0.033

29 

0.031

54 

The 2
nd

 Example  Regression Function
 
g2(x) 

RAM

SE 

0.203

87 

0.222

05 

0.237

09 

0.238

17 

0.149

57 

0.152

69 

0.166

98 

0.161

39 

0.089

49 

0.088

77 

0.110

25 

0.091

89 

The 3
rd 

Example  Regression Function
 
g3(x) 

RAM

SE 

0.145

26 

0.141

98 

0.137

54 

0.146

92 

0.109

39 

0.106

03 

0.103

51 

0.109

21 

0.068

45 

0.066

55 

0.069

77 

0.066

87 

The 4
th 

Example  Regression Function
 
g4(x) 

RAM

SE 

0.512

11 

0.521

15 

0.532

65 

0.545

51 

0.388

92 

0.387

05 

0.391

03 

0.405

06 

0.240

82 

0.237

38 

0.255

50 

0.244

05 
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From Table 3, we have also made several 

comparisons as following: 

The less RAMSE in each experiment: 

We have noticed that the values of 

RAMSE , at the sample size n=50, are 

smaller when using the (DPI) bandwidth 

selection (in global setting) for all choices 

example regression functions. At the 

sample size n=100, we have noticed that 

the smallest values of RAMSE are 

alternating between the two selection 

criteria and the two settings. At the sample 

size n=300, we have noticed that the 

values of RAMSE obtained using the 

(RSC) bandwidth selection (in global 

setting) are the smallest among all. 

Comparison between (global and adaptive 

setting) in (DPI) bandwidth selection: 

The (DPI) bandwidth selection favors the 

global setting (since it gives less values of 

the RAMSE) for all choices of the sample 

sizes n. . However, the value of  RAMSE 

 

 

 

Lastly, having examined carefully Table 2 

and Table 3, we have noticed the 

following final remarks: First, the values 

of  RAMSE  decrease as the sample size 

increases in both cases when the errors' 

distributed as either normal or exponential. 

Second, we noticed that the values of  

RAMSE in (DPI) are smaller than their 

corresponding counterparts of (RSC) 

when the sample size n=50. While the 

values of  RAMSE in (RSC) are better 

than those obtained from (DPI) when the 

sample size   n=300. Third, we noticed too 

that the values of RAMSE are smaller in 

the global setting comparing with those 

obtained from the adaptive setting. The 

complete numerical results.

obtained using the in (RSC) bandwidth 

selection are the smallest when n=300. 

There is no clear cut which criteria is 

better when n=100. 

Comparison between (global and adaptive 

setting in (RSC) bandwidth selection: 

Once more, the (RSC) bandwidth 

selection favors the global setting for all 

choices of n and all example regression 

functions. 

Table 4 displays the numerical summary 

that results from using two different 

bandwidth selections the (DPI) selection 

method and the (RSC) method in two 

settings global and adaptive  from the 

simulation study in random design when 

the errors' distributed as  normal. The 

numerical summary includes RAMSE for 

500 simulation runs using 4 example 

regression functions g 1 (x), g 2 (x),g 3 (x), 

andg 4 (x).
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(Table 3) The numerical summary of results obtained using two different bandwidth selection 

(DPI and RSC) in two settings global and adaptive  from the simulation study in fixed design 

when the errors' distributed as exponential. That includes RAMSE for 500 simulation runs 

using 4 example regression functions g1 (x), g2 (x), g3 (x), and       g4 (x). 

 

 Global Adaptive Global Adaptive Global Adaptive 

Sample size 

n=50 

Sample size 

n=50 

Sample size 

n=100 

Sample size 

n=100 

Sample size 

n=300 

Sample size 

n=300 
DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC 

The 1
st 

Example  Regression Function
 
g1(x) 

RA 

MSE 

0.108

88 

0.121

95 

0.147

42 

0.143

75 

0.067

25 

0.067

69 

0.081

26 

0.077

24 

0.0236

9 

0.0222

982 

0.036

50 

0.023

65 

The 2
nd

 Example  Regression Function
 
g2(x) 

RA 

MSE 

0.102

04 

0.115

01 

0.149

07 

0.135

01 

0.059

91 

0.062

13 

0.076

88 

0.071

28 

0.0212

5 

0.0208

903 

0.037

18 

0.022

51 

The 3
rd 

Example  Regression Function
 
g3(x) 

RA 

MSE 

0.154

67 

0.157

98 

0.164

43 

0.180

08 

0.092

70 

0.086

12 

0.085

10 

0.096

27 

0.0351

2 

0.0325

779 

0.041

12 

0.033

97 

The 4
th 

Example  Regression Function
 
g4(x) 

RAM

SE 

0.195

02 

0.199

55 

0.215

99 

0.222

88 

0.110

22 

0.107

86 

0.115

26 

0.118

51 

0.0443

441 

0.0432

5 

0.051

95 

0.045

71 

 

 

From the Table 4, we have made 

several comparisons as following: 

The less RAMSE in each experiment: 

At the sample sizes n=50 and n=300, 

we have noticed that the values of 

RAMSE are smaller when using the 

(DPI) bandwidth selection (in global 

setting) and this can be seen in all 

example regression functions.   

However, when the sample size n=100, 

we have noticed that there is no clear 

conclusion can be drawn of which 

criterion (RSC or DPI) or setting 

(global or Adaptive) give the smallest 

values of RAMSE. 

Comparison between (DPI) and (RSC) 

bandwidth selection: 

It is obvious from the results obtained 

that the values of RAMSE obtained 

using the (DPI) bandwidth selection are 

smallest than their corresponding 

counterparts obtained using the in 

(RSC) bandwidth selection for all 

sample sizes used (n=50, 100, and 

300). 

Comparison between global setting and 

adaptive setting in  (DPI) bandwidth 

selection: 

We have noted that the (DPI) 

bandwidth selection favor the global 

setting (smaller values of the RAMSE). 

It is very clear for choices of the 

sample sizes n=50, and n=300. 

Comparison between global setting and 

adaptive setting in  (RSC) bandwidth 

selection: 

Again, we have noticed that the (RSC) 

bandwidth selection favors the global 

setting for all choices of n and all 

example regression functions used in 

the study 
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(Table 4) The numerical summary of results obtained using two different bandwidth selection (DPI and 

RSC) in two settings global and adaptive  from the simulation study in random design when the errors' 

distributed normal. That includes RAMSE for 500 simulation runs using 4 example regression functions 

g1 (x),  g2 (x), g3 (x), and  g4 (x). 

 

 

 Global Adaptive Global Adaptive Global Adaptive 

Sample 

size n=50 

Sample 

size n=50 

Sample 

size 

n=100 

Sample 

size 

n=100 

Sample size 

n=300 

Sample size 

n=300 

DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC 

The 1
st 

Example  Regression Function
 
g1(x) 

RA

MSE 

0.01

147 

0.01

325 

0.01

202 

0.01

387 

0.00

510 

0.00

567 

0.00

460 

0.00

609 

0.004

252 

0.004

456 

0.004

38 

0.004

51 

The 2
nd

 Example  Regression Function
 
g2(x) 

RA

MSE 

0.05

693 

0.08

174 

0.07

582 

0.08

889 

0.02

674 

0.03

670 

0.03

212 

0.04

001 

0.009

538 

0.011

104 

0.014

019 

0.011

627 

The 3
rd 

Example  Regression Function
 
g3(x) 

RA

MSE 

0.17

742 

0.18

803 

0.17

463 

0.18

976 

0.06

276 

0.06

084 

0.06

157 

0.06

236 

0.018

674 

0.019

466 

0.019

091 

0.019

778 

The 4
th 

Example  Regression Function
 
g4(x) 

RA

MSE 

0.69

313 

0.76

657 

1.38

086 

0.79

522 

0.54

678 

0.57

609 

0.55

142 

0.59

526 

0.110

432 

0.116

57 

0.121

526 

0.120

768 

 

From the Table 5, we have also 

made several comparisons as 

following: 

The less RAMSE in each 

experiment: 

We have noted that the values of 

RAMSE are the smallest when 

using the (DPI) bandwidth selection 

(in global setting). It is very obvious 

for choices of the sample sizes 

n=50, and n=300, for all choices 

example regression functions. 

Comparison between (DPI) and 

(RSC) bandwidth selection: 

For most example regression 

functions used in the study, we have 

noticed that the values of RAMSE 

obtained using the (DPI) bandwidth 

selection are smaller than their 

corresponding counterparts obtained 

using the (RSC) bandwidth 

selection among the all choices of 

sample size. 

Comparison between global setting 

and adaptive setting in  (DPI) 

bandwidth selection: 

We have noted that the (DPI) 

bandwidth selection in the global 

setting gives the smallest values of 

the RAMSE for all choices of the 

sample sizes n, and the majority of 

example regression function used in 

the study. 

Comparison between global setting 

and adaptive setting in  (RSC) 

bandwidth selection: 

It is worth noting that the (RSC) 

bandwidth selection prefers the 

global setting for all choices of 

sample sizes and all example 

regression functions. This  were 

exhibited by the numerical results 

obtained. 
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Generally speaking, we noticed 

through examining Table 4 and 

Table 5 three important points: 

First, the values of RAMSE 

decrease as the sample sizes 

increase regardless the errors' are 

distributed either as normal or 

exponential. Second, we noticed too 

that the  

values of RAMSE in obtained using 

the (DPI) bandwidth selection 

criterion are smaller the 

corresponding counterparts obtained 

using the (RSC) bandwidth 

selection criterion. Third, we 

noticed also that the values of 

RAMSE are better (smaller) when 

the bandwidth selection setting is 

global. 
 

 

 

 (Table 5) The numerical summary of results obtained using two different bandwidth selection (DPI and 

RSC)  in two settings global and adaptive  from the simulation study in random design  when the errors' 

distributed exponential. That includes RAMSE for 500 simulation runs using 4 example regression 

functions  g 1 (x), g 2 (x), g 3 (x), and  g 4 (x). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Summary and Conclusions 

 

The main results from our study can be summarized in the following 5 remarks: 

 

 

 The values of RAMSE decreases as 

the sample size (n) increases in both 

strategies (DPI or RSC) of selecting 

the optimal bandwidth regardless of 

the the errors’ distribution (normal or 

exponential), type of design is (fixed 

or random), and the setting (global or 

adaptive). 

 The (DPI) bandwidth selection 

criterion appears to give better 

(smaller) estimates of RAMSE when 

the sample sizes (n) are small. 

However (RSC) bandwidth selection 

 

 Global Adaptive Global Adaptive Global Adaptive 

Sample size 

n=50 

Sample size 

n=50 

Sample size 

n=100 

Sample size 

n=100 

Sample size 

n=300 

Sample size 

n=300 

DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC DPI RSC 

The 1st Example  Regression Function g1(x) 

RA

MSE 

0.10

638 

0.15

550 

0.18

565 

0.18

040 

0.07

196 

0.09

011 

0.08

251 

0.10

002 

0.023

480 

0.02

630 

0.03

681 

0.02

788 

The 2
nd

 Example  Regression Function
 
g2(x) 

RA

MSE 

0.13

614 

0.20

063 

0.19

770 

0.23

153 

0.08

912 

0.11

187 

0.10

166 

0.12

539 

0.024

426 

0.02

670 

0.04

637 

0.02

885 

The 3
rd 

Example  Regression Function
 
g3(x) 

RA

MSE 

0.23
965 

0.29
563 

0.27
825 

0.32
781 

0.11
001 

0.12
828 

0.10
818 

0.13
832 

0.044
09 

0.05
041 

0.04
962 

0.05
227 

The 4
th 

Example  Regression Function
 
g4(x) 

RA

MSE 

0.43

654 

0.48

990 

0.46

456 

0.53

265 

0.51

506 

0.53

036 

0.52

178 

0.53

981 

0.186

69 

0.19

485 

0.19

285 

0.19

755 
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criterion gives better (smaller) 

estimates of RAMSE when the 

sample  sizes (n) are large, especially 

when the design of x-values is fixed. 

 The (DPI) selection criterion in 

general seems to work in much better 

manner than their corresponding 

counterparts of (RSC) when the 

design of x-values is random 

regardless of  the errors’ distribution. 

 

 The values of RAMSE obtained 

using the (DPI) bandwidth selection 

criterion (in global setting) are 

smaller (more consistency) than their 

corresponding counterparts of (in 

Adaptive setting) regardless the type 

of the design (fixed or random), and 

errors’ distribution (normal or 

exponential). 

 The values of RAMSE obtained 

using the (RSC) bandwidth selection 

are smaller (more consistency) than 

their corresponding counterparts of 

(DPI) bandwidth selection (in global 

setting), when the design is either 

fixed or random, and the errors’ 

distribution is either  normal or 

exponential. 

 

------------------------------------------------------------------------------------------------------------------- 

استخدام طريقتي التعويض الوباشر وهعيار هربع البواقيهقارنت بين هعلوت التنعين الثابتت والوتغيرة ب  

 

 عبدالسلام كاهل بشير*      أحود هحود هاهي**

جاهؼح سثِا  -كل٘ح الؼلْم-لسن الإحصاء *   

جاهؼح تٌغاصٕ  -كل٘ح الؼلْم-لسن الإحصاء  **  

 

 الولخص

ّالرٖ ذكْى فَ٘ الذالح الشٗاض٘ح للؼلالح ت٘ي الورغ٘ش الراتغ ًّظ٘شٍ  الاًحذاساللاهؼلوٖ ُْ ًْع هي ذحل٘ل  الاًحذاس

الورغ٘ش الوسرمل ل٘سد هحذدج الولاهح ّتالرالٖ لا ٗرلائن هغ الث٘اًاخ تصذد الذساسح . ْٗجذ ٌُالك الؼذٗذ هي 

 local polynomial kernelاللاهؼلوٖ . فٖ ُزا الثحث سْف ًسرخذم   الاًحذاسالطشق لرٌؼ٘ن الث٘اًاخ تطشٗمح 

estimator  لوؼلوح الرٌؼ٘ن . اخر٘اس الم٘وح الوثلٔ لوؼلوح الرٌؼ٘ن    الأهثلهغ الاخر٘اسkernel-based 

estimator  الوْاضغ الِاهح ػٌذ اسرخذاهٌا للومذساخ الوثٌ٘ح ػلٔ دالح الْصى  إحذٓذؼرثش هيkernel  كزلك .

ٖ الكشف ػي ُ٘كل٘ح الث٘اًاخ تصذد الذساسح . فٖ ُزا الثحث الم٘وح الوثال٘ح لوؼلوح الرٌؼ٘ن ذلؼة دّسا سئ٘س٘ا ف

هخرلفراى لاخر٘اس الم٘وح الوثال٘ح لوؼلوح )هؼالن (  إسرشاذ٘ج٘راىالوحاكاج للوماسًح ها ت٘ي  أسلْبسْف ًسرخذم 

 Direct plug -In (DPI) and Residual Square Criterionُّوا طشٗمرٖ  bandwidth(s)الرٌؼ٘ن 

(RSC).  أستؼحهي ل٘وح (, فٖ ُزا الثحث اخرشًا  أكثشهرغ٘شج ) أّا هؼلوح الرٌؼ٘ن ذكْى ثاترح )ل٘وح ّح٘ذج( ػٌذه 

 ثلاثح ػٌاصش هِوح ُّٖ ذأث٘شثن ذن الرحم٘ك فٖ  الاًحذاسهخرلفح ذحد الاخرثاس ّرلك لرٌؼ٘ن دالح  اًحذاسًوارج 

 حجن الؼٌ٘ح -0

 (أسٖ)طث٘ؼٖ ,  الأخطاءذْصٗغ  -1

 )ثاتد , ػشْائٖ(ًْع الرصو٘ن  -2

------------------------------------------------------------------------------------------------------- 
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