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Multi-Criteria Decision-Making for Natural Resources Management: Part-02 

So continuing MCDA for natural resource management part 2. So just in part 1 we have 

discussed about various way that we can actually analyze and find out our best alternative 

options giving different weightage to different criterias. We tried with two three methods of 

MCDA like WSM, WPM and WASPASS and we also saw that how in case of beneficial and 

non-beneficial case, we can identify the best possible alternative for us.  
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Now here today we will try to see that how to determine the objective criteria weights. We 

call it as CRITIC method. CRITIC method in full we call it as criteria importance through 

inter criteria correlation. Its bit long name, this is a weight determining method. See you 

remember that in previous lecture we discussed that we tried with two different way in case 

one example we have given with same weight like 0.25 to C1, C2, C3, C4, four different 

criteria, in the other example we tried that four criterias with different four different 

weightage.  

Here we are talking that that this CRITIC method is a weight determining. How much 

actually the weight that you are going to give that we determine and that is used to assess the 



performance rating on the basis of different criteria or variables that we discussed in the 

previous lecture. Now, in CRITIC method the weights of jth criterion say Wj is computed by 

this manner  

Wj is equal to Cj divided by summation j equal to 1 to m Cj 

So Cj this j value could be from 1 to m any value where Cj you can calculate again this way.  

Cj is equal to sigma j multiplied by summation k equals 1 to m (1 minus rhojk) 

And for another calculation, small calculation we do for rij Now let us see that which one 

means what, what is Cj? Cj is the quality of information content in the jth criteria sigmaj is 

the standard deviation of the jth criteria, Cj and rhojk is the correlation coefficient between j 

and kth criteria, matrix r m cross n having elements as rij as you see here this normalized 

decision matrix you actually use minimum-maximum normalizations where n is the total 

number of alternatives and m is the total number of criteria. So this is the way you actually 

try to find out that how much weightage that you could give to a particular criteria. 
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Now let us go to the example. Suppose in an agriculture again six different farming precision 

farming technologies are adopted, four different criteria C1, C2, C3, C4, similar example like 

we discussed in the previous lecture based on these criterias. Let us determine which of these 

technologies is most suitable for my area, this example might help you to get this much more 

clearly.  

So again non beneficial lower the value better for us, beneficial higher the value better for us 

you have these are the values you calculated, now let us see. Here you see that these are your 

alternatives, these are your criteria. Now you have certain values that you have calculated for 

each alternatives against each criteria where A, B, C, D are different technologies and C1 to 

C4 different criteria. 

Now, these values again you try to put down as maximum-minimum which is very easy you 

find out from the table, now maximum-minimum normalization you will do you got 0.74 for 

alternative A, for alternative B, C, D you got all for each criteria then it becomes again easy 

for you to rank them.  
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So this is your rij value, weightage value, then you go for correlation that is rhojk so C1, C1 

of course you have 100 percent correlation like that you will get the correlation matrix then 

you calculate 1 minus rhojk value which is again you get this table, so basically what you try 

to do, you are trying to find out all these factors to calculate the final value for your 

identifying the best technology.  

Now here rij you have xij value which is 621 for alternative A for criteria 1 then xj value you 

have 442 jth alternative means second alternative then you have 680.4 for the last alternative 

that you have minus again the value of xj so maximum minus minimum, maximum minus 

minimum, so here you are now calculating this value of rij which you got in this table.  

Now, this will allow you to go towards your sigma j or your standard deviation value which 

is 0.39, 0.36, 0.4 and 0.39 for four criterias, now basically you get all the values from this 

calculation from the table and then comes your SD value and then 1 minus rhojk that below 

that this table that you have got. 

So, finally you get for criteria, one table for criteria weightage that how much actually 

weightage that you are going to give for which criteria so for C1 then we find that the 

weightage that we need to give is, you calculate on the basis of these values that you have 

already calculated.  

Now let us calculate the weightage that we are going to give Cj your value finally comes 5.72 

how you get that, you calculate each one of on the basis of your criteria so C1, C2, C3, C4 

you get each one of them a value, now for all these criterias, four criterias you got four 

different value 1.88, 1.22, 1.23, 1.39 the Cj values then you add them up you get 5.72 so now 



you are trying to find out the weightage so for C1 you actually divide C1 the Cj value divided 

by the summation of Cj s.  

So that actually we saw in case of the formula that we have shown discussed earlier here in 

this particular slide. So basically you are trying to find out that for each criteria how much 

weightage that you are going to give weightage is Wj so for C1 your weightage comes 0.33, 

for C2, 0.21, 0.22, 0.24 like that. Now you got the weightage for each criteria once weightage 

is there then you go back in the previous lecture that I mentioned unequal weightage, so for 

C1, C2, C3, C4 you get all this unequal weightage and then of course it is easy to calculate 

for WSM or WPM whichever method you actually goes to use.  
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Now for coming to find out the weightage criteria weightage an entropy method is also used 

for determining the weightage of your criteria. So higher dispersion degrees means greater 

weight and more information by the criteria. The entropy Ej for j is equal to 1 to m for each 

criteria is calculated by this formula.  

Ej is equals to minus 1 by ln of n multiplied by summation 1 equal to 1 to n pij into ln of pij 

So you calculate the entropy Ej where the Ej value lies between 1 to 0 pij is the normalized 

value of jth criteria for the ith alternative which is given by some reciprocal normalization, 

you add up and normalize it.  

So pij again can be calculated in this way now where dj stands for degrees of variation that is 

nonnormalized value of the weight which are determined by the entropy methods and this dj 

you can calculate by dj is equal to 1 minus entropy value of that jth criteria. So this is the way 

that we can actually also calculate the entropy value and this entropy weights of jth criteria 

which is Wj is can be computed by this formula.  

So once you know dj then you can actually can calculate also the Wj, so example for this 

particular entropy method again you have C1, C2 same set of criteria and technologies then 

you calculate all the values then you go for the maximum and minimum identification, as you 

got it here maximum minimum like that for all the criteria you can easily calculate and then 

you go for pij calculation and then you go for log normalizations. After that basically you 

plot this table, this is your log normalization methodology, from here you get these values.  
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Now once you got this pij table and log normalization then you come here in this table from 

this table we go for the next is pij into log of pij which is very easy for each criteria actually 

you will multiply these two values so for each criteria you multiply these two value you get 

another value which actually is your entropy value.  

So now for each criteria you will get ultimately a set of value and then you calculate the sum. 

Sum normalizations you have Ej with you, dj and Wj you can calculate here in this 

methodology which we also earlier in other example we have showed how you can calculate 

Ej entropy dj and also weightage Wj value.  

So once these are done then actually you try to calculate the summation value of dj s which is 

again divided by the individual values of dj of each criteria then you get a value of 0.438 

which is the weightage of that particular criteria C1. So for C1 you have dj value this and the 

summation of all the dj values under criteria C1 is 0.016. So that means 0.007 that is the dj 

value of the entire set of alternatives for C1 divided by the summation value you get the 

weightage for C1 and this is actually again you get it by another method which we call as 

entropy method.  

Basically what we are trying that just to confirm that that whatever we are choosing is 

actually almost near to the reality, we are not making any mistake. So you can actually try 

choosing the alternatives by more than one method also to cross check whether you reach to 

the same conclusions.  
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Now, AHP we have discussed in the introductory lecture of MCDM, so I am not going to 

repeat much here. So AHP method is one of the most commonly used method and here in 

analytical hierarchy process we give relative importance of values to each of the criteria and 

now suppose your criteria again you have four criteria here how you are going to actually 

calculate AHP.  

Here we go for pairwise comparison matrix which we discussed earlier. So for pair wise 

comparison matrix you will get a matrix with value like this and from there you will go for 

calculation of your different weightage and once you get the weightage then you go for 

finally you plot them and you get your ranking. Ranking for each one of the criteria so these 

are the basic weightage that you have got for different criteria through different processes that 

I have mentioned earlier.  
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And then once you get the value of weightage of each criteria you put them in a matrix and 

from this matrix you get now the value of individual criteria as well as total sum of their 

criteria values, so once up it is done then you calculate the CI and CR value if you again 

recall the introductory lecture we mentioned about this, this you can calculate easily and CR 

values it should be less than 0.1 because this is the value that we considered as acceptable in 

case of AHP.  
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So AHP though I said that it is a very commonly used methodology for multiple criteria 

decision analysis but it has certain limitation. You see that when you do the pair wise 

comparison then you will find the decision-making process or expert judgment there are 

always a chance of certain amount of biasness in the pairwise comparison matrix. Multiple 

expert will give for one particular criteria different values or weightage.  

So, solving a pair wise comparison matrix always does not may lead to a consistency ratio 

less than 0.1. Hence the process is iterative means repeating you have to continue repeating 

giving different values and unless until you get rich CR value less than 0.1, that is one of the 

major aspect of AHP. If you find if any criteria consists of suppose several sub-criteria then 

we first give the weightage to sub criteria and then the sub-criteria weightage need to be 

multiplied by the weight of the criteria to get the global weight for the final ranking.  

So, sub-criteria weightage you first give and then you multiply it with the main criteria, this is 

how we go for final criteria weightage ranking. So expertise sometime as I said that can be 

diverse in different political views, it can have diverse perspectives and that is why sometime 

in AHP utilizing experts suggestion comments could be a time little bit difficult.  

So Delphi technique is one which actually is a kind of a feedback taking process and then 

again you send it back to the people so two to three times of this iteration takes place. Expert 

may ask some specific questions different experts may agree or argue with others opinion, 

responses sometime may go to the central source that is summarized and feedback of the 

experts without any attribution.  



So that means from this process you come down and here after synthesis it can go back again 

to the responder so that means you check it one or two times to avoid any kind of biasness. 

So this process basically it iterative and often it is time consuming.  
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Yes, when we discussed about sub-criteria it looks like this so in AHP you have this is your 

criterias and within criterias you have sub criteria. But when you have sub criteria then you 

have to choose your alternative in this way so your criteria and sub-criteria these two will be 

multiplied then you get a global value and that value will be tried with all alternatives. So this 

becomes little bit time consuming to identify finally the scores and the ranking of the 

alternatives.  
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So this is what I discussed and finally when you go for sub-criteria level of analysis criteria 

and sub-criteria then of course your task become little time consuming as you see that you 

have a criteria then you have sets of sub-criteria and then for each criterias, sub-criteria you 



have different weightage so you multiply and then you get a global value with weightage of 

criteria.  

So this is the after multiplication that value you get finally you take it further for ranking 

process. Same way you tried for all the criteria so you should compute the local weight of as I 

said the sub criteria and then the criteria then compute the global weights. These are the 

global weights basically you get by multiplying sub criteria weightage with criteria weightage 

and once you get that then you plot them and then you find out that which one of the criterias 

basically are coming on the top or at the bottom and then you choose it for your purpose.  

So AHP again analytical hierarchy process is one of the MCDM technique which you will 

find very commonly used especially for in natural resource management businesses. So I 

hope that these processes you would also try to apply whenever you actually work in the field 

of natural resource management and you get perplexed with what you call legacy of having 

plenty full of alternatives in your hand.  

But in many cases if you do not find more than one, suppose you have only one choice, 

suppose irrigation, you have only one choice surface irrigation then there is no need of doing 

all these analysis but if you have more than one then the question comes should I go for this 

or that, if you are confused then these exercises of MCDA it helps you to identify the best 

alternative. 


