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Abstract 

 

This paper represents an attempt to offer a comprehensive bibliography of 

references on Slope-Rotatable Designs. 
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1. Introduction 
 

Response Surface Methodology is a statistical technique that is very useful in 

design and analysis of scientific experiments. In many applications of Response 

Surface Methodology, good estimation of the derivatives of the Response 

Function may be as important or perhaps more important than estimation of mean 

response.  Certainly, the computation of a stationary point in a second order 

analysis or the use of Gradient techniques, for example, steepest ascent or Ridge 

Analysis, depends heavily on the partial derivatives of the Estimated Response 

Function with respect to the design variables.  Since designs that attain certain 

properties in Y (estimated response) do not enjoy the same properties for the 

estimated derivatives (slopes), it is important for the user to consider experimental 

designs that are constructed with the derivatives in mind. 

 

The concept of Rotatability, which is very important in Response Surface 

Designs, was proposed by Box and Hunter (1957). The study of Rotatable 

Designs is mainly emphasized on the estimation of differences of yields and its 

precision.  Estimation of differences in responses at two different points in the 

factor space will often be of great importance.   
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If differences in responses at two points close together are of interest then 

estimation of local slope (rate of change) of the response is required.  Estimation 

of slopes occurs frequently in practical situations. For instance, there are cases in 

which we want to estimate rate of reaction in chemical experiment, rate of change 

in the yield of a crop to various fertilizer doses, rate of disintegration of 

radioactive material in an animal etc. In this context, Slope-Rotatability which is 

analogue to rotatability was introduced by Hader and Park (1978). This paper 

reviews the proposed concepts of Slope-Rotatability for Response Surface 

Designs.  

 

2. Conclusions 

 

In this paper, the design concepts of Slope-Rotatability over axial directions, 

Slope-Rotatability over all directions, measures of Slope-Rotatability, Slope-

Rotatable Design with equal maximum directional variance, modified Slope-

Rotatable Designs, Slope-Rotatable Designs with equi-spaced levels, modified 

Slope-Rotatable Designs with equi-spaced levels, so on are reviewed.  These 

methods are useful in deciding a proper design for Response Surface Polynomial 

models for the construction of Slope-Rotatable Designs with desired properties or 

minimum number of design points.  

 

3. Further Research Work  

 

It is often necessary to choose a Response Surface Design in which the number of 

levels of factors are unequal and in such a case asymmetric Slope-Rotatable 

Designs are useful.  

 

Another area in which one may be interested is to study Slope-Rotatability with 

correlated errors. Not much work is available with regard to construction of 

designs in this area. It may be interesting to study some new methods of 

constructions of Slope-Rotatability with correlated errors using Central 

Composite Designs, Balanced Incomplete Block Designs, Pairwise Balanced 

Designs and Symmetrical Unequal Block arrangements with two unequal block 

sizes etc.  

 

There is scope for further research to evolve new methods of constructions of 

Slope-Rotatable Designs which will lead to designs with lesser number of design 

points for different factors compared as per the existing methods. 
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There is also scope for further work on measure of Slope-Rotatability and to study 

it in detail with reference to different designs/different methods of constructions.  
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