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Abstract— Location planning process as one of the most 

complicated spatial decisions is the initial and one of the 

critical steps in the development of a New Town and area. 

Location selection is a fundamental factor in success of new 

towns functionality, and also determines the success of the 

new town investment. Since location planning and selecting 

a well-fit option from the feasible alternatives is a significant 

problem in every decision making process, Multi Criteria 

Decision Making (MCDM) has been found to be an efficient 

approach to solve this kind of problems. There are different 

MCDM models that have been applied for location selection 

projects in both regional scales. But simultaneous application 

of quantitative and quantitative criteria and weighting 

(importance coefficient) of indicators according to regional 

features and theoretical principles, make TOPSIS as an 

optimal model to assess the location selection of residential 

projects. This method emphasizes that selected alternative 

should have the least distance with positive idea solution (the 

best possible location) and the most distance with negative 

ideal solution (the worst possible location). In this project, 

using technique for order preference by similarity to ideal 

solution (TOPSIS) intended to evaluate location selection of 

Nashik to show their overall situation to best alternative. 
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I. INTRODUCTION 

Location selection subject and determining the most 

appropriate location for lodgment is one of the most 

important establishment steps of these biological settlements. 

Its effects are appeared in long term period and have 

significant consequences in economic, social and 

environmental aspects. In selection process for settlements, 

after determination of overall and operational objectives and 

also determination of alternatives, the evaluation is done and 

based on relative eligibility of each alternative, the desirable 

option is selected. This process involves several steps but 

considering location and position features is the first step. In 

according with urban upstream plans, regional development 

strategies, access and accessibility and site development 

potentials are some important factors that should be 

considered in selecting best location for residential building. 

Moreover, Factors such as availability of a water supply, 

sufficiency of existing connecting roads, availability of such 

utility services as gas and electricity, potentialities for sewage 

disposal and the suitability of the land for development are 

usually considered. However, site location is problematic 

when it usually involves a set of locations which are 

calculated against a set of weighted criteria free from each 

other. The alternative that performs best with respect to all 

criteria is chosen for implementation. Therefore location 

selection can be viewed as a Multiple Criteria Decision-

Making or Multiple Attributes Decision-Making 

(MCDM/MADM) problems. The MCDM or MADM is the 

approach dealing with the ranking and selection of one or 

more sites from the alternatives. MCDM approaches have 

been developed to support decision makers in either ranking 

a known set of alternatives for a problem or making a choice 

among this set while considering the inconsistent criteria.  

In most location selections, it is very difficult to 

develop selection indicators that can exactly represent the 

preference of one site over other. Here, as different scales 

participate and the decisions are made in multidimensional 

space, the election of appropriate method for assessing of 

desired alternatives is very important. For instance, in 

location selection attributes have increasing or decreasing 

influence to each other (e.g., appropriate access to main 

communication network can compensate the high distance 

from industrial towns or economic activity centers). Hence, 

unlike traditional operations research optimization problems, 

which deal with a single objective function to be improved 

over a set of feasible results, MCDM refers to making 

decisions in the existence of multiple, usually contradictory 

criteria. MCDM methods have been developed to support 

decision makers in either ranking a known set of alternatives 

for a problem or making a choice among this set while 

considering the conflicting criteria. Among from MCDM 

methods, the Technique for Order Preference by Similarity to 

the Ideal Solution (TOPSIS) is one of the well - known classic 

MCDM methods. The TOPSIS method is selected because its 

perfect but also very logical way of forthcoming the discrete 

MCDM problems. This method highlights that the selected 

alternative should have the least distance with a positive ideal 

solution (the best possible site) and the most distance with 

negative ideal solution(the worst possible site).  

Nevertheless, although many studies have been 

applied to determine an appropriate site in urban and regional 

scales, the lack of such studies in location selection of 

residential building is completely evident. Therefore, this 

project can be kind of after implementation evaluation based 

on TOPSIS and entropy logic to re-evaluating the location 

selection for residential building of Nashik City. 

II. NEED OF STUDY 

In most location selection for residential building, it is very 

difficult to develop selection indicators that can exactly 

represent the preference of one site over other. Here, as 

different scales participate and the decisions are made in 

multidimensional space, the election of appropriate method 

for assessing of desired alternatives is very important. 

TOPSIS method have been developed to assist decision 

makers in either ranking a known set of alternatives for a 

problem or making a choice among this set while considering 

the conflicting criteria. 
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III. METHODOLOGY 

In this study, first find out the criteria which are most crucial 

in the location selection process. Then the questionnaire 

interview was carried out among the 10 contractor who are 

expert in construction field. The criteria are evaluated by 

technique for order preference by similarity to ideal solution 

(TOPSIS) by giving ranking to them. Four Locations in 

Nashik city was selected for which the work is carried out. 

Then top ten contractors in Nashik for carrying out the 

residential construction site were selected and the relevant 

information about work & personal information was collected 

by passing questionnaire sheet. For selection of an 

appropriate location the technique for order of preference by 

similarity to ideal solution (TOPSIS) as a decision-support 

model was used. Ten criteria’s used for location selection in 

the model are identified, and the significance of each criteria 

is determined using a ranking given by contractors. 

A. TOPSIS 

The Technique for Order of Preference by Similarity to Ideal 

Solution (TOPSIS) is a multi-criteria decision analysis 

method, which was originally developed by Hwang and Yoon 

in 1981 with further developments by Yoon in 1987 and 

Hwang, Lai and Liu in 1993. TOPSIS is based on the concept 

that the chosen alternative should have the shortest geometric 

distance from the positive ideal solution (PIS) and the longest 

geometric distance from the negative ideal solution (NIS). It 

is a method of compensatory aggregation that compares a set 

of alternatives by identifying weights for each criterion, 

normalizing scores for each criterion and calculating the 

geometric distance between each alternative and the ideal 

alternative, which is the best score in each criterion. An 

assumption of TOPSIS is that the criteria are monotonically 

increasing or decreasing. Normalization is usually required as 

the parameters or criteria are often of incongruous 

dimensions in multi-criteria problems. Compensatory 

methods such as TOPSIS allow trade-offs between criteria, 

where a poor result in one criterion can be negated by a good 

result in another criterion. This provides a more realistic form 

of modeling than non-compensatory methods, which include 

or exclude alternative solutions based on hard cut-off. This 

technique is based on the concept that selected alternative 

should have the least distance with a positive idea solution 

(the best possible site) and the most distance with negative 

ideal solution( the worst possible site). 

In methods that alternatives are just compared with 

regard to the ideal solution option, the preferable alternative 

will be the alternative that has shortest distance with the ideal 

solution option (in comparison with other alternative). 

Whereas it is probable that this alternative has not obtained 

desirable condition. Therefore, relative distance of options to 

positive and negative ideal solution will provide the 

possibility of real evaluation and analysis of alternatives. The 

TOPSIS procedure consists of the following steps: 

1) Step 1 

Transform decision matrix into the dimensionless matrix with 

using of relation 

 
2) Step 2 

Calculate the weighted normalized decision matrix 

 
3) Step 3 

Determine the positive ideal and negative ideal solution. 

A*= {(max | j J), (min | j J 

A- = {(min j J), (max | j J)} 

J= 1, 2, 3,…, n 

Where J is associated with the cost criteria 

4) Step 4 

Calculate the separation measures for each alternative. 

Separation of each alternative from the positive ideal is given 

by 

*=  

Where i= 1,2,…m Similarly for negative ideal one is given 

by: 

-=  

5) Step 5 

Calculate the relative closeness to the ideal solution. 

C*/di⁻ / (di*+di⁻ ) 0≤ Ci*≤ 1 

Where, i = 1,2,…,m 

6) Step 6 

Rank the preferred supplier 

Table 1 shows the point scale use for data collection 

from     respondents according to pairwise preference given 

to each factor. 

Rating Intensity of importance 

1 Equally 

2 Moderately 

3 Strongly 

4 Very strongly 

5 Extremely 

Table 1: Pair-Wise Comparison Scale for TOPSIS 

IV. DATA COLLECTION & ANALYSIS 

The work comprises of course of applications of TOPSIS to 

elucidate the selection and evaluation process. Abundant 

imperative criteria exist in location selection process which 

entail the critical decision making and are vigilant in nature. 

They can badly influence construction productivity and 

profitability if proven to be wrong. Moreover, if the decision 

compromises with either quality or economy, then obviously 

it will not acceptable for any of the construction practitioners. 

So, not quality or economy, but numerous other tangible and 

intangible factors are there which supports a decision to be 

correct or incorrect. All such factors should be considered 

while making decision. 

So while making decision up to certain extent, 

objective thinking is done while selections are done within 

alternatives, despite the fact that various subjective 

parameters do exist, which are never considered for selection 

or decision making and predominantly impedes the 

construction productivity. The study of pair of customs of 

TOPSIS, namely selection and evaluation, considering both 

subjective and objective parameters is necessary, which 

forms the principal intention of our work. 

 Evaluating Criteria for Selection of Location 
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After visiting the locations and studying different 

requirements mentioned by decision makers and expert 

opinion certain evaluating criteria where decided to complete 

analysis criteria for selection of locations for residential 

buildings. The ten criteria’s are as follows: 

Notations Criteria 

C1 Location of plot 

C2 Shape and size of plot 

C3 Soil conditions 

C4 Government laws 

C5 Natural air and light 

C6 Environmental conditions 

C7 Legal and financial aspect 

C8 Civic services 

C9 Amenities 

C10 Other factors 

Table 2: Different Criteria’s 

 Alternatives Location Selection 

Different locations where considered while selection of best 

location for residential buildings based on interest of decision 

makers and occupants and four locations where selected as 

alternatives for further evaluation of best location are as 

follows: 

Notations Alternative Locations 

L1 Gangapur Road 

L2 Nashik Road 

L3 Panchavati 

L4 Satpur 

Table 3: Alternative Locations 

 Experts Opinion in Weighting of Attributes 

One of the special features of entropy approach is considering 

experts view points and decision makers beside the influence 

of facts on decision making. So that, these two aspects are 

combined and cause to make scientific and logical decision 

in determination and evaluation of location selection for 

residential building. Pairwise comparisons table is one of the 

most applied methods to considering expert´s viewpoints in 

determination of importance coefficients. In this way, all 

indicators are compared with each other and then using 

geometric average and normalizing, the mentioned weights 

are obtained. 

Numerical rating was used where applicable to assign weight 

to the selection criteria as follows: 

Criteria Attribute weights 

C1 7.22 

C2 6.30 

C3 7.71 

C4 7.06 

C5 7.15 

C6 7.32 

C7 7.31 

C8 6.58 

C9 7.30 

C10 5.58 

Table 4: Attribute Weights 

 Data Collection from Decision Makers 

Data was collected from ten contractors for evaluation of best 

locations in form of questionnaire survey by obtaining ratings 

from contractors as follows: 

 Normalized decision matrix 

This step transforms various attribute dimensions into non-

dimensional attributes, which allows comparisons across 

criteria. For Normalizing, each column of decision matrix is 

divided by root of sum of square of respective columns. 

 Locality rating  

 L1 L2 L3 L4 Attribute weights 

C1 4.8 3.8 3.0 2.4 
√4.82+3.82+3.02+2.42 = 

7.22 

C2 4.2 3.4 2.4 2.2 
√4.22+3.42+2.42+2.22 = 

6.30 

C3 4.2 4.0 3.6 3.6 
√4.22+4.02+3.62+3.62 = 

7.71 

C4 3.7 3.4 3.2 3.8 
√3.72+3.42+3.22+3.82 = 

7.06 

C5 4.6 3.6 3.3 2.5 
√4.62+3.62+3.32+2.52 = 

7.15 

C6 4.4 3.7 3.0 3.4 
√4.42+3.72+3.02+3.42 = 

7.32 

C7 4.8 3.6 2.8 3.1 
√4.82+3.62+2.82+3.12 = 

7.31 

C8 4.0 3.4 3.1 2.5 
√4.02+3.42+3.12+2.52 = 

6.58 

C9 4.8 3.9 2.9 2.6 
√4.82+3.92+2.92+2.62 = 

7.30 

C10 2.6 2.6 2.0 3.7 
√2.62+2.62+2.02+3.72 = 

5.58 

Table 5: Normalized Decision Matrix 

Criteria Locality 

Notations L1 L2 L3 L4 

C1 0.66 0.52 0.41 0.33 

C2 0.66 0.53 0.38 0.34 

C3 0.54 0.51 0.46 0.46 

C4 0.52 0.48 0.45 0.53 

C5 0.64 0.50 0.46 0.34 

C6 0.60 0.50 0.40 0.46 

C7 0.65 0.49 0.38 0.42 

C8 0.60 0.51 0.47 0.37 

C9 0.65 0.53 0.39 0.35 

C10 0.46 0.46 0.35 0.66 

Table 6: Normalized Decision Matrix with Combined 

Attribute Weights 

 Construct weighted normalized decision matrix 

Construct weighted normalized decision matrix by 

multiplying attributes weight to each rating: 

Criteria Locality 

Notations L1 L2 L3 L4 

C1 3.16 1.97 1.23 0.79 

C2 2.77 1.80 0.91 0.74 

C3 2.26 2.04 1.65 1.66 

C4 1.92 1.63 1.44 2.01 

C5 2.94 1.80 1.51 0.85 

C6 2.64 1.85 1.20 1.56 

C7 3.12 1.76 1.06 1.30 

C8 2.40 1.73 1.45 0.92 

C9 3.12 2.06 1.13 0.91 

C10 1.19 1.19 0.70 2.44 

Table 7: Weighted Normalized Decision Matrix 

Determine Positive ideal solution and negative ideal solution; 
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Positive Ideal solution (A+)= 

Positive Ideal solution is the maximum attributes values 

corresponding to respective criteria and locations. 

Notations L1 L2 L3 L4 

C1 3.16 1.97 1.23 0.79 

C2 2.77 1.80 0.91 0.74 

C3 2.26 2.04 1.65 1.66 

C4 1.92 1.63 1.44 2.01 

C5 2.94 1.80 1.51 0.85 

C6 2.64 1.85 1.20 1.56 

C7 3.12 1.76 1.06 1.30 

C8 2.40 1.73 1.45 0.92 

C9 3.12 2.06 1.13 0.91 

C10 1.19 1.19 0.70 2.44 

Table 8: Positive Ideal solution 

Positive Ideal solution is marked as bold in numerical table 

above. The ideal solution is as follows: 

POSITIVE IDEAL SOLUTION (A+) = {3.16, 2.77, 2.26, 

2.94, 2.64, 3.12, 2.40, 3.12, 2.44} 

 Negative ideal solution (A-) 

Negative Ideal solution is the minimum attributes values 

corresponding to respective criteria and locations. 

Notations L1 L2 L3 L4 

C1 3.16 1.97 1.23 0.79 

C2 2.77 1.80 0.91 0.74 

C3 2.26 2.04 1.65 1.66 

C4 1.92 1.63 1.44 2.01 

C5 2.94 1.80 1.51 0.85 

C6 2.64 1.85 1.20 1.56 

C7 3.12 1.76 1.06 1.30 

C8 2.40 1.73 1.45 0.92 

C9 3.12 2.06 1.13 0.91 

C10 1.19 1.19 0.70 2.44 

Table 9: Negative Ideal Solution 

Negative ideal solution is marked as bold in numerical table 

above. The negative ideal solution is as follows: 

Negative ideal solution (A-) = {0.79, 0.74, 1.65, 1.44, 0.85, 

1.20, 1.06, 0.92, 0.91, 0.70} 

 Determine separation from Positive ideal solution (di+): 

Separation of positive ideal solution is calculated by 

subtracting each attributes value by the maximum attribute 

value of respective criteria 

Notations L1 L2 L3 L4 

C1 
(3.16-

3.16)2 

(1.97-

3.16)2 

(1.23-

3.16)2 

(0.79-

3.16)2 

C2 
(2.77-

2.77)2 

(1.80-

2.77)2 

(0.91-

2.77)2 

(0.74-

2.77)2 

C3 
(2.26-

2.26)2 

(2.04-

2.26)2 

(1.65-

2.26)2 

(1.66-

2.26)2 

C4 
(1.92-

2.01)2 

(1.63-

2.01)2 

(1.44-

2.01)2 

(2.01-

2.01)2 

C5 
(2.94-

2.94)2 

(1.80-

2.94)2 

(1.51-

2.94)2 

(0.85-

2.94)2 

C6 
(2.64-

2.64)2 

(1.85-

2.64)2 

(1.20-

2.64)2 

(1.56-

2.64)2 

C7 
(3.12-

3.12)2 

(1.76-

3.12)2 

(1.06-

3.12)2 

(1.30-

3.12)2 

C8 
(2.40-

2.40)2 

(1.73-

2.40)2 

(1.45-

2.40)2 

(0.92-

2.40)2 

C9 
(3.12-

3.12)2 

(2.06-

3.12)2 

(1.13-

3.12)2 

(0.91-

3.12)2 

C10 
(1.19-

2.44)2 

(1.19-

2.44)2 

(0.70-

2.44)2 

(2.44-

2.44)2 

Table 10: Separation of Positive Ideal Solution 

After calculating the above standardized weighted decision 

matrix, the attribute values are as follows: 

Notations L1 L2 L3 L4 

C1 0 1.41 3.72 5.61 

C2 0 0.94 3.45 4.12 

C3 0 0.04 0.37 0.36 

C4 0.008 0.14 0.32 0 

C5 0 1.29 2.04 4.36 

C6 0 0.62 2.07 1.16 

C7 0 1.84 4.24 3.31 

C8 0 0.44 0.90 2.19 

C9 0 1.12 3.96 4.88 

C10 1.56 1.56 3.02 0 

∑1/2 1.25 3.06 4.90 5.09 

Table 11: Final Positive Ideal Solution 

From above calculations; 

Separation from Positive ideal solution is (di+) = {1.25, 3.06, 

4.90, and 5.09} 

 Determine separation from Negative ideal solution (di-): 

Separation of Negative ideal solution is calculated by 

subtracting each attributes value by the minimum attribute 

value of respective criteria: 

Notations L1 L2 L3 L4 

C1 
(3.16-

0.79)2 

(1.97-

0.79)2 

(1.23-

0.79)2 

(0.79-

0.79)2 

C2 
(2.77-

0.74)2 

(1.80-

0.74)2 

(0.91-

0.74)2 

(0.74-

0.74)2 

C3 
(2.26-

1.65)2 

(2.04-

1.65)2 

(1.65-

1.65)2 

(1.66-

1.65)2 

C4 
(1.92-

1.44)2 

(1.63-

1.44)2 

(1.44-

1.44)2 

(2.01-

1.44)2 

C5 
(2.94-

0.85)2 

(1.80-

0.85)2 

(1.51-

0.85)2 

(0.85-

0.85)2 

C6 
(2.64-

1.20)2 

(1.85-

1.20)2 

(1.20-

1.20)2 

(1.56-

1.20)2 

C7 
(3.12-

1.06)2 

(1.76-

1.06)2 

(1.06-

1.06)2 

(1.30-

1.06)2 

C8 
(2.40-

0.92)2 

(1.73-

0.92)2 

(1.45-

0.92)2 

(0.92-

0.92)2 

C9 
(3.12-

0.91)2 

(2.06-

0.91)2 

(1.13-

0.91)2 

(0.91-

0.91)2 

C10 
(1.19-

0.70)2 

(1.19-

0.70)2 

(0.70-

0.70)2 

(2.44-

0.70)2 

Table 12: Separation of Negative Ideal Solution 

After calculating the above standardized weighted decision 

matrix, the attribute values are as follows: 

Notations L1 L2 L3 L4 

C1 5.61 1.39 0.19 0 

C2 4.12 1.12 0.02 0 

C3 0.37 0.15 0 0.0001 

C4 0.23 0.03 0 0.32 

C5 4.36 0.90 0.43 0 

C6 2.07 0.42 0 0.12 

C7 4.24 0.49 0 0.05 
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C8 2.19 0.65 0.28 0 

C9 4.88 1.32 0.04 0 

C10 0.24 0.24 0 3.02 

∑1/2 5.32 2.59 0.97 1.87 

Table 13: Final Negative Ideal Solution 

From above calculations; 

Separation from negative ideal solution is (di-) = {5.32, 2.59, 

0.97, and 1.87} 

 Determine relative closeness coefficient to ideal solution 

di-/( di++di-) : 

  L1 L2 L3 L4 

Distance from 

positive ideal 

solution 

di+ 1.25 3.06 4.90 5.09 

Distance from 

positive negative 

solution 

di- 5.32 2.59 0.97 1.87 

 di++di- 6.57 5.65 5.87 6.96 

Relative closeness 

to ideal solution 

di-/( 

di++di-) 
0.80 0.45 0.16 0.26 

Table 14: Relative Closeness Coefficient 

The Maximum relative closeness coefficient to ideal solution 

is the best location for residential buildings. 

V. RESULT & DISCUSSION 

For the selection of best location the most critical Location in 

selection are ranked using Relative closeness coefficient. 

Following table shows the result obtained from Relative 

closeness index and the locations are arranged in their 

decreasing score.  

Therefore from the above analysis the preference will be as 

follows: 

Notations Name of location Preference 

L1 Gangapur Road 1 

L2 Nashik Road 2 

L4 Satpur 3 

L3 Panchavati 4 

Table 15: Preference Given to Locations 

VI. CONCLUSION 

Location selection for residential building and especially 

location selection of areas in towns (due to its importance as 

a human settlement) need more sensitive and precise 

mechanisms to adapt variety data and information. Therefore, 

by using MCDM methods, uncertainty and vagueness from 

subjective perception and the experiences of decision –maker 

can be effectively represented and reached to a more effective 

decision. In this study, we have re-evaluated the location 

selection of Nashik region by using TOPSIS method. In 

location planning the attributes have increasing or decreasing 

influence to each other. For example, appropriate access to 

main communication network can compensate the high 

distance from industrial towns or economic activity centers. 

Therefore, we need to use the compensatory methods (such 

as TOPSIS). Whereas, the attributes of each level in methods 

such as AHP should basically be independent to each other 

(without any increasing or decreasing influence). 

Besides, the prior existence of decision making 

matrix proves that using the pair wise matrix for 

determination of weights (such as AHP) is not enough. 

Hence, the effect of each attribute is firstly evaluated by 

entropy and then by using pair wise comparison matrix, the 

adjusted weights are obtained (Simultaneous consideration of 

facts and ideals). However, this project has tried to represent 

the capability of MCDM methods in regional planning issues 

and application necessity of methodological approaches in 

multi - dimensional decision making process, where 

decisions have multi-dimensional consequences on quality of 

urban spaces. 

Compared to many needless and timewasting 

discussions in the enterprise’s internal decision-making 

process, TOPSIS offers a consequence-based perspective on 

searching for a ‘relatively optimal’ solution.  

VII. LIMITATIONS OF WORK 

1) The flexibility of TOPSIS is questionable with regards to 

additions and alterations. We can accommodate variety 

of criteria at the initial stage of preparation of weights 

and its solution. But in the later stage meanwhile solving 

the TOPSIS, if we need to add certain criteria or 

alternative, the whole TOPSIS model gets disturbed and 

needs to be resolved again from the very initial stage. 

2) The data collected is limited to the Nashik region only. 

3) In this study factors affecting sub-locations are not 

considered. 
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