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Lecture — 19
Fuzzy AHP — Part 11
Welcome to the course MCDM techniques using R, so in previous lecture we actually completed
our discussion on fuzzy AHP, so today we are going to do an exercise in R studio environment,
in R environment before that let us have a recap of what we discussed in previous lecture, so we
talked about fuzzy AHP, we talked about the purpose of traditional AHP.
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Fuzzy AHP

+ Purpose of traditional AHP is
— Tocapture the expert’s knowledgs
+ (Criticism
— Still cannot really reflect the human thinking style

— Uses an exact value to express the decision maker's opinion in a
comparison of alternatives

— Use of unbalanced scale of judgments

— Inability to adeguately handle the inherent uncertainty and
Imrecisicn in the pairwise comparisen process

And why the need for fuzzy AHP, so in a typically, you know researchers feel that the express
knowledge has not been adequately captured all by traditional AHP and there are all certain
criticism or drawbacks with traditional AHP, for example is not reflecting the human thinking
style, it requires decision-makers to express exact values, when they are asked to compare you
know criteria or alternatives, you know use of unbalanced scale of judgements, inability to
adequately handle the inherent or uncertainty and imprecision in the pairwise comparison

process.

So, there are certain limitations, certain drawbacks of our traditional AHP which can actually be

overcome by fuzzy AHP, right, so we talked about these particular aspect also, so we talked



about various approaches within fuzzy AHP which are available which have been implemented,
then we talked about the particular and the most popular approach that is available is based on
extent analysis.
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Fuzzy AHP

+ Fuzzy AHP
- More accurate to give interval judgments than fixed value judgments

* Typical difficulty to express preference explicitly due to the fuzzy nature of the
COMParison process

- Various approaches
* Fuzzy ratios using triangular fuzzy numbers
+ Trapezoidal fuzzy numbers

* Extent analysis method using triangular fuzzy numbers
= Extentfuzzy AHP

So, this extent analysis method using triangular fuzzy number, so triangular fuzzy number is
something that we have already discussed in our lecture on fuzzy sets, so you know this part was
something that we discussed in the previous lecture, we looked at different steps of extent fuzzy
AHP.
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Fuzzy AHP

* Extent fuzzy AHP
— Linguistic variables are used to express the comparative judgements
* Weights of criteria and ratings of alternatives

= TFNs are used to specify linguistic values of theses variables

- Anobject set: X = {x,, .., X, .., X}
« Similarto n alternatives in traditional AHP

- Agoalset: G={g;, ., § - Bu

* Similar to m criteria in traditional AHP



So, we talked about that linguistic variables are used to express the comparative judgements,
which is different from what we doing in classical AHP or traditional AHP, right, so this scale
itself is actually used to you know, used for the pairwise comparison process is different, this is a
linguistic variables. So, weights of criteria and ratings of alternative are actually they are

collected using this particular scale.

And then the values, these linguistic values, these linguistic terms which have been collected,
they are then specified using T offence, the Fuzzy numbers, right, so once that is done when is
the data collection part is done, we have taken our responses from decision-makers for criteria as
well as alternatives, then you know we talked about you know the particular mathematical aspect

of fuzzy AHP.

So, the steps are similar to you know traditional AHP however, the whole environment being for
the different you know being the fuzzy environment and the scale that is being use is different, so
the underlying mathematics and so those kind of differences are you know quite there, so in
terms of you know mathematics we talked about object set and the goal set, so we talked about
different you know steps that can be taken.

(Refer Slide Time: 04:00)

Fuzzy AHP

* Extent fuzzy AHP
— Extentanalysis is performed on each object x, w.r.t each goal g,

~ For object x, extent analysis value w.r.t goal g; is expressed using
following notation:
j
M
Wherei=12,.,nand|=12,.m

All the Mf are triangular fuzzy numbers

- Subsequent steps use these values

So, we talked about extent analysis values that would be available to us which are you know, so

these are; these values are nothing but triangular fuzzy numbers based on you know the



responses using the linguistic scale that we have you know obtained from the decision-makers,
so that is these numbers will have and the subsequent steps, so as we talked about you know use

these values, do certain apply certain mathematics.

And then take it forward into subsequent steps, so we talked about you know fuzzy synthetic
extent and the actual expression formula that is used to calculate these values as you can see in
the slide as well.

(Refer Slide Time: 04:44)

Fuzzy AHP

* Step 2: Compute the degree of possibility of

S, (I, My, uy) 25, (I, my, uy)

Where degree of possibility between two fuzzy synthetic extents is
defined as

V($, 25, = ;gg[min(ﬂsz (). s, ()]

or

Then we talked about you know degree of possibility you know to fuzzy extent values or you
know when it can be greater than the other, so how to determine this aspect that is also
something that we talked about, right, so membership function is also you know something that
we learned in the fuzzy sets you know that is used here and how it is defined here, so those
aspects also you know something that we talked about in the previous lecture.
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We also understood you know these steps you know through this graphic as well.
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Fuzzy AHP

* Step 3: Compute the degree of possibility for a convex fuzzy
number to be greater than k convex fuzzy numbers S, (1,2,....k)

V(S 2 5[-521 '“Jsk)
=V[(§2$))and (S 2 $;)and ...and (S 2 5]

=minV(§=S), i=12..k

And you know step 3 was about you know the degree of possibility for a convex fuzzy number,
so again to understand the mathematics, so when it is going to be greater than K fuzzy numbers,
so the mathematics involved and then finally the weight factor, so how that is determined, so the
all the steps that we have talked about these were mainly about the you know extent value
method that is you know, the extent value method that is being the most popular method and

being used using a triangular fuzzy numbers.



How are there are you know from the since that time this method was proposed and develop and
it has been use in number of you know research studies and in the practitioner community as
well and since then I know there have been other proposals have been made by the researchers,
so those are also available but this is being the most popular that is why we discussed the steps

of; this step.

So, what we are going to do is; we will do an exercise in R, where we will find out which
methods have actually implemented, so there have been a certain recent developments also, so
those have already been incorporated, so what we discussed in the previous lecture, the extent
value method that is that development was by China in 1996 now, certain you know recent
developments have happened and which have been you know implemented in R environment as

well.
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So, those methods are available with us, you know in the R environment and we can always
compare the results of these methods and these studies are also available which compare the
performance of different methods as well, so however you know, we will not go into you know
too much you know detail into the theoretical aspect in terms of comparison and all that. Now,

we will focus on the R studio environment, the R environment.



And how fuzzy AHP modelling can actually be done with the help of available functions and
packages that are there in R environment, so the pack is that we are going to use for this
particular exercise is actually the fuzzy AHP package, so this is available for fuzzy AHP
implementation are and we are going to take this particular example is more like a manufacture
example, so others have been also, the other example that we have used in this particular course

have been manufactured.

But here we are not talking about, we not even talking you know about a particular you know
decision problems and goals and criteria rather will just look at the numbers and go through the
functions and the results that are being produced, so the coding and modelling parts we will
focus more on there and once you learn this what we are doing in this you know R environment

are depending on your case depending on the example that is in problem that you are tacking.

You can always apply that so, we are going to use fuzzy AHP package so, first we need to check
whether this package install or not, so what we will do is; you know we will first check the
installed dot package function, we will see whether this package installed, so let us type installed
dot packages and as we have been doing in previous lectures as well, so just type the package

name that is fuzzy AHP.

So, it is case sensitive, so make sure the alphabets are typed in the correct cases and these
installation has already started, so this is install now so now, we can go ahead and do our
exercise, so what we are doing is here also using this package, there are 2 things that can be done
in terms for loading the data in terms of loading the input that we require for fuzzy AHP

modelling.

So, manual input can be provided well like in other techniques, we have been doing, we used to
give manual you know input, we use to create variables or vectors in the R environment itself, or
you can always load these values from some Excel files and import them into R environment, so
that is something that can also be done, so you can see here you know manual input for pairwise

comparison matrix.



So, values represented as character to allow better printings, so we can see you know this first
line of code the values are in double quotes, so when we use double quotes, so automatically it
would be you know taken as a character you know value in R environment, so that it is mainly to
be able to you know later on use the print function, so that the output that we are going to print

you know that would be more comprehensible.

So, for that benefit we are you know inputting the values in the character format otherwise in the
numeric format also we can always, you know use the same functions, same code, so again we
are using the combined function; C function to you know combine all these you know input
values, so these values are for you know criteria so, we have three criteria, we are considering 3

criteria; 3 by 3 matrix.

So, you know we need to pass on 9 values here, as we can see so, comparison matrix value, so
we have 1, then 9, 5 then 1 divided by 9 then 1, 1 divided by 3, then 1/ 5, then 3 and 1, so these
are comparison; pairwise comparison of you know criteria so, let us run this code.

(Refer Slide Time: 11:17)
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So, you can see in the environment section, you can see a; this is; this value has been you know
defined comparison matrix values. Now, we can create a comparison matrix using these

comparison you know, the values that we have just you know created, so because the matrix is 3



by 3, so we can see y row, so you are already familiar with this function; matrix function and

how we can create a matrix, so let us run this code.
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So, you can see the matrix here, 1, 2, 3 you know rows, 3 columns, so because we have 3 criteria
and this is comparison you know between criteria, so you can see here. Now, the library fuzzy
AHP which we have already installed, so let us load this library into R environment, so let us run
this, so you can see this has been loaded. Now, what we are going to do is; we will use the
pairwise comparison matrix function to convert this comparison matrix into you know into a

more you know more comprehensible format.

So, you know let us run this code and what this function actually does is; we can immediately so

it using the so function.
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So, this is how we get this so, you would see that you know row names and column names, those
variable names have been appropriately assigned as you can see here, C1, C2 and C3 and values
you can see in the numeric format and the values in the character format because we had entered

in you know the values in character format, so this function really is going to help us in terms of

* bl o

Invieanmend  Wistory  Commections

pat st = of Lt s

bata
comparisonatrix Fornal €1ass Pairwi seConparisonNateix
valugs

COmpArIIORMALTTx. Ehe [109] LY U9T TR LA LT LT TR R

Ml Mati Packages Wil Viewer
]

It iwplementalion of VIKIIR Mgthod for Ml i Decison._ *

VIKGR (NCOW) R Desumeatilon

' Implementation of VIKOR Method for Multi-
Criteria Decision Making Problems,

Description

The 1K funeian englemens e “VisaHiderjmyia Opsmaazia | Kampeomisn)
Resens” (VKOR) Methid

Usage
VIKOR(deciaton, weights, cb, Wi

Arguments

you know in terms of having the access using different format.

Now another way to represent the same matrix is the; this function, text representation so again,
it takes a comparison matrix itself as the first argument and then there is another argument whole
which actually is you know assigned false here, so it actually is telling that we just need the you

know, upper triangular values, so we just run this.
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And you know run print, so you can see you know much better representation of this matrix; CI

C2 C3 in the columns side and C1, C2, C3 in the row side so those have been named. Earlier the
matrix we had the you know the default notation that 1, 2, 3 and all that so, we can see here, so
the upper triangular not you know, upper triangular you know matrix values have been you can

see here and the diagonal values are also there.

However, as we have talked about in the traditional has been that you know number of
comparison; necessary comparisons that we might require or just N square — N divided by 2, so
here in this case, we have you know 3 criteria, so therefore that value would be 3 square — 3
divided by 2 that comes out to be you know 3, so actually we can see that just 3 values are
required here, so you can see 9, 5, and 1/3 and other than the diagonal values, which is

comparison of criteria with itself.

So, this is how we can actually create the comparison matrix for criteria and presented in the R
environment displayed it, display the same in the R environment, now there is another way to
display this, we can use the print f function directly and pass on the comparison matrix as the
argument; first argument, you can see now, but this will have the affect of displaying the matrix

as full.



So, instead we could have used the text representation of function as well where in the second
argument whole falls instead of using falls, we could have used it as true and we would have got
the same output, so this is how we can actually you know we can actually were you know
provide manual input for you know criteria values, right so and then we can also take care of the

display, how it is going to be displayed.

Now, under this package, you know certain consistency checks have been implemented, so those
can also be you know used here, so first one is consistency ratio something that we talked about
in the traditional AHP lecturer as well, so you know here we can use this function consistency,
ratio function and pass on the matrix that we have just created comparison matrix and we will get

the values.

So, you can see, now in this package in this function we are also getting a descriptive you know
result here that consistency ratio is this much and the pairwise comparison matrix is consistent
for calculation, so as per the you know consistency ratio method that we talked about you know
in the AHP lecture, so the value that we are getting is that is giving us that it is consistent, then

there are certain other consistency checks that are available.

So, one is called weak consistency, then other is called strict consistency, if you want to get more
details about these consistency check, you can always go into the help section and type the name
of the function, weak consistency and strict consistency and you will get the details like who
propose this method, when this method was proposed and what is the underlying you know
mathematics or idea behind this you know these consistency checks, you can always follow the

references and the details in the help section that is already available to you.

So right now, we will just execute this line up code, we will use this weak consistency function
as well so we you know use we will again getting the you know, descriptive result here that the
comparison matrix is weakly consistent right, so this is available now, if we want to have an
more stricter and more tougher consistency check then, we have this is strict consistency
function available with us.

(Refer Slide Time: 17:43)
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So, we can just run this: see the results here you can see the descriptive result is also available in
the first line of the result itself, the comparison matrix is not a strictly consistent and these
indices are given value violate the conditions, so that also something that you can see, right
because as per this you know function, the values would be you know very; values would be
exactly same, so therefore it is; it provides say you know very strong you know consistency

check.

So, these are different consistency checks that are available with us that can be used as per our
requirement. Now you know, next thing is we need to calculate weight, so once we have got the
input values, the pairwise comparison values for the criteria; we can always go ahead in the next
system and compute the weights, so we have this function calculate weights in this package

which can be used to compute these weights.

So, first argument is the comparison matrix which we have already created, so we will just run
this code, so this particular method is you know by default this is using geometric mean.
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So, we run this so, the geometric mean that something that we talked about in the AHP lecture,

so that is the method that will be used to generate these weights and we can always print these
values using different functions, we can see, weight for criteria one comes out to be .75, weight
for criteria 2 comes out to be .07 and weight for criteria 3 comes out to be .17, second one was .

07, third one .17.

So, we can see criteria 1 is you know having the highest weightage and quite high in comparison
to 2 other criteria, so this is how, so up to now we have computed the criteria weights, now this
particular package has its own requirement for AHP modelling, so we will talk about you know
those things as far. For example, data on alternatives for AHP calculation, so the weight is

required is slightly different.

So again, using linguistic scale, you know higher value is better so, linguistic scale is something
that we have already talked about in you know in a previous lecture, so how were while we are
using that scale of you know getting the responses from the design makers, in the R environment
and particularly this package; fuzzy AHP package, the values that we require on alternatives, this
would be in this format, number of columns, the matrix that is going to be used is should have

this thing, this characteristic.



That number of columns must be = number of criteria in the data matrix, so number of criteria
that we are using is 3, we have already computed credit weights as well, we have 3 by 3 pairwise
comparison matrix for criteria, so that part we have computed, so because we are using 3 criteria,
so therefore number of columns in this data matrix for alternatives is going to be 3 and the rows

are going to be associated with the different alternatives that we have.

So, it is going to be like a decision matrix, so this data matrix is actually like a decision matrix
like in other techniques you know in traditional AHP, we used to have you know comparison
matrix were alternative were compared with each other, you know with respect to a criteria, so
the those matrices for alternatives were also between alternatives and the values were you know

comparison between alternative with respect to a given you know criteria.

However here, I know these second; this argument that we are willing of this wherever we are
creating for alternative, it is more like a decision matrix, so that we have been using in other
techniques, so it is like you know performance is poor, this kind of performance score I know of
a you know alternative with respect to criteria, so that kind of input is required, later on we will

be using this matrix for AHP modelling.

So, you can see in this values function, we have you know these manage values, we have 3
criteria, so 3 columns and 8 alternatives, so 24 values we have and you can see few values have
been specified as NA, so they can be handle, they are going to handle accordingly also that is
already you know covered in the available function that we have.
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So, let us run this code, we will generate values you know vector and now, we will you know

generate the matrix for this, so you can see we are going to generate you know 8 by 3 matrix
here because number of row is length of values divided by length of you know weights you
know vector that we have already computed that is so this number of rows is going to be 8 and

the number of columns going to be 3.

So, therefore, this will have a you know 8 by 3 matrix, now this is this decision matrix is going
to be passed on to the function calculate AHP, so this is the function calculate AHP, which is
actually used to a you know do AHP modelling here so, if you want; if you are interested in more
detail about this book of function, you can always go in to the help section and just type,

calculate AHP and you will get this, you can see.

So, you can see calculate AHP, it has two arguments you know weights and data, so weights is
criteria; weights that we have already computed and the values which is referring to decision
matrix that we have already, you know created, so both the arguments have already been
generated, now we just need to do our AHP modelling, so calculate AHP is the function in this
package, so let us run this code.
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We will have the results stored in this vector which are vector and we can print this using print
function, so we can see for each of these you know alternatives 1 to 8, we have got a score, right,
just like in the traditional AHP that we used to so, we have already got this. If you want to rank
this, we can always use the compared results function that is available in this package, so you
know we will get the rank let us print this, you can see the rank.
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So, you can see the rank, so you know view, you know see these values, so alternative one is
rank 3, you can see here that you know alternative 3 is having the highest score 7.14, so view go
back and see the results for the see the results here, alternative 3 is rank 1, so you can see here till

now what we are doing is we are implementing you know we are doing a traditional AHP



modelling, so later on because we want to familiarise to we you know familiarise our self with
this package and the same package, same function are going to be use, similar functions are

going to be used for fuzzy AHP modelling as we will see later in this lecture.

So, full result can also be you know computed in this fashion where first argument you know
values, result and rank all these 3 you know can be you know can be joined using the function C
bind, so this is actually for standing for column bind, so all these you know variables are going to
be you know joined.
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And the new, you know new you know matrices going to be created here that is full result, so
you can assign here column names and you can print the full results, you can see criteria 1,
criteria 2 and criteria 3, so you can see this is like decision you know decision matrix numbers
that we had, so you can see here decision matrix in first 3 columns then we you have the result

value that is the course that has been computed after you know traditional AHP modelling and

then the ranking also.

So, this is the complete results, so what we have just done using this fuzzy AHP package, we
have actually done our classic you know AHP modelling, the traditional AHP modelling, now let

us move towards fuzzy AHP modelling, so you know what we need to do in fuzzy AHP is first



thing we need to do a fuzzification pairwise comparison matrix, so pairwise comparison matrix

for criteria we already have.

So, we need to do a fuzzification or default fuzzy scale 1 to 9, default width of fuzzy number is 2
because we are implementing you know triangular fuzzy numbers, so there we have you know 3
numbers you know there, so small you know possible value the you know most you know most
promising value and the you know largest possible value, so those 3 value we have in triangular

fuzzy numbers, so you know that has been implemented in this you know package.

So, we need to use this fuzzy pairwise comparison matrix to convert the comparison matrix that
we have already computed into a fuzzy comparison matrix, so it would be like a fuzzification of
the you know traditional comparison matrix, so let us run this code.
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And let us print the results, so you can see 3 by 3, you know matrix here in the results and you
can see the fuzzy numbers being displayed here, so C1 to C1, this is the you know comparison
with itself, so this is 1 1 1, if we look at the comparison of C1 to C2, you can see here 8 9 9, so
the middle value is 9, right and the comparison of C1 with C3 4 5 6,middle value is 5, so
whatever the matrix that we had in the comparison whatever values we had in the comparison

matrix, now these have been fuzzified as using the pairwise comparison matrix.



Now, we have the fussy comparison matrix and we already have the decision matrix with us, so
we can do fuzzy AHP modelling here, so what we need to do is; we just call this calculated AHP
function again and now, you see the difference that first argument is fuzzy comparison matrix,
the second argument is values, the decision matrix, so what we will get is the fuzzy result.
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So, fuzzy result we have, so in the fuzzy result, we really look at the kind of result that is
displayed is like max value and you know modal value and you know mean value, this is
corresponding to you know triangular fuzzy number having 3 wvalues, so the same
correspondence with the same correspondence this model result has been generated, the fuzzy

result has been generated.

So, if you are interested in extracting you know the result for just you know a particular
alternative, so that is something that can be done using the get fuzzy number function, so for
example you want to extract the result for second alternative, so it is actually the second index
that we are referring to, so we can use the get fuzzy number and pass on the results in the first
argument that is fuzzy result here and you know second index and we will get this.
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So, if we run this number, so we can see the numbers for second alternative, so these are the
numbers for second alternatives, so in that fashion, you can actually extract, if there are number
of alternatives and you are looking to analyse certain alternative what was you know
performance, what was the score for that so, you know that you can always extract. Now, the

results that we have got they are in terms of you know that is using fuzzy data.

So, triangular fuzzy numbers that is you know difficult to comprehend for you know regular
users, so therefore what we can do is; we can do a de-fuzzification, so de-fuzzification will
actually help us you know give us the single output, right, so instead of having 3 you know
values as per the triangular fuzzy numbers, we can have the de-fuzzification, so we have a

vager’s index which can be used to defuzzify the fuzzy result.

So, we are using this function defuzzify and the fuzzy result is going to be passed on and the
method is vagers.
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And if we run this code, you know print this results you can see these values are there, so this
result has been defuzzified and you will see the numbers are quite similar to what we had got in
the traditional AHP or in the result that we have just generated, right, the this second fn model
numbers are you know and the numbers that we have just got are similar. The most possible
values; so, what is actually happening is we are getting the you know that column associated

with the most you know possible value.

Now, we want to assign rank here, so that also something that we can do here, the code that you
can see here is slightly you know slightly different in the sense that we have the you know
alternative same 8, they are having NA values, so the way we are you know the way we are
going to rank this, we can write the code in this fashion where you know total number of values

you know will have 8 +1 and NA values are 2.

So that is going to be you know subtracted, so that we will have you know 6 and then the rank
number that we get is like index, so you know we will get the fuzzy rank.
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Just then look at the result, we will get the what we are trying to do here, you can see the
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1 WA N&

available in this package.

print the results, so let us run this.
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alternative number 3 is ranked 1, so we can see it has the highest value, so this is another way to
present the ranking now, you know this was one way you know ranking via de-fuzzification, and

another way of ranking is using fuzzy ranking methods, so we have a number of methods

So, we have this function, compare fuzzy numbers, so there we can pass on fuzzy result as the
first argument and the different methods are available for example, Chen here and the possibility

theory, so these are different methods are available which can be used to actually you know to
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We can see again you know we have got the numbers similarly, the possibility theory method, we
can see the numbers are in different format, here you can see that rank alternative number 3, so
this is 1 1, so here we would see that you know if there are very large number of you know best
solution that are there, then this program method could be really useful but if there are really 1

dominant solution, then this region look quite descriptive here.

But if there are number of you know best solution available then this method can be really useful
in terms of identifying that which alternatives were actually part of this best solution, so these are
different methods to actually describe the results. Then the in the calculated AHP method, that
we used for fuzzy AHP modelling as well as the traditional AHP modelling, so there you know
we can you know pass on in the recent AHP modelling, we actually passed on the weights

argument.

However, when we did the fuzzy AHP modelling, you would have notice that we passed on the
fuzzy pairwise comparison matrix directly instead of the weights, however there are methods
available which can be used to compute the weights as well rather fuzzy weights, so the default
approach is that we have is you know the calculate weight function, so this is the new approach
that has been proposed you know in 2016, you can you know the you can see here.
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So that is the default approach, so you can run this code and see the values here, the other
approach is which are based on Chang and the second approach is wand and, so these are the old
approaches so those function calculated weight old methods is available which can be used and
the second argument is you know can be used to specify the actual method and we will get the

weights as per the you know these methods as well.

So you can see the Chang method is also implemented, so you can compute the you know the
weights; fuzzy weights using this particular method and pass on these weights to the you know
calculate AHP you know function and you can do the modelling you know as for the way it was
suggested by you know Chang, something that we have discussed in the you know previous
lecture as well.
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So, the methods are; similar methods are been implemented here, so we run this, so if you try to
compare these values that we are getting out of different results, the weight values are slightly
different actually, so if we look at this, if you notice these values, for example using Chang we
have just run, if you notice the most likely value, here it is .059, .069 and .092, if you just keep a

a tab on you know, remember these values.

And then the method that is now default method, the newest method that we have you know that
is implemented in this package, the values are slightly different, this is .07, there it was .069, here
it is .06, so the values are slightly different in these different methods that are implemented here
you can see here, this value is .092 here, so there it was different. So, similarly other methods are

also available, so we can use them.

And compare the results as well, these are available, now based on this fuzzy weights, we can
also compute the fuzzy weighing you know vector, so that is also available, so this function
calculate weighing vector, so the fuzzy weights that we have computed just now using 4 different
methods, so those can be passed on as the first argument and we will get the weighing vector, so

this is also available in this package.

So, calculate weighing vector, you will see that results are similar because the first criteria is you

know that is having carrying more weight, so this was our exercise in R environment for fuzzy



AHP, you also saw that we can also do traditional AHP modelling using this package, so that

completes our discussion and exercise on fuzzy AHP method, thank you.



