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TODIM-based multicriteria decision-making approach for assessing inventory policy in a Pythagorean fuzzy environment is
proposed in this study. In supply chain, inventory appears in several forms. For effective supply chain, management businesses
must choose an effective inventory policy. It is difficult to rank inventory policies. Inventory policy selection and evaluation
include a procedure that can be thought about, checked after some time, and ideally improved through certain measures.
Determination of the right inventory control policy is a challenge in the dynamic business environment as it enables organizations
to gain an upper hand in terms of cost, quality, and service, which in turn provides a vital step in fulfilling the requirements of the
customer. ,e multicriteria question has qualitative and quantitative factors that are vague and contradictory. Such variables are
not necessarily clear and often suffer vagueness owing to the inconsistent existence of the gathered data. In the Pythagorean fuzzy
setting, they are therefore considered to eliminate this vagueness by assigning membership and nonmembership roles to these
factors. Finally, in this article, we performed a sensitivity analysis to demonstrate the stability of our model and to illustrate the
utility of implementing such algorithms.

1. Introduction

Multicriteria decision taking (MCDM) is to choose the
optimal alternative that best complies with multiple cri-
teria from a finite set of alternatives. It is a major com-
ponent of decision science, the principle of which has been
widely applied in the fields of economics [1–5], man-
agement [6–10], and engineering [11–15]. Several
methods have been proposed to deal with MCDM
problems, such as TOPSIS (technique for order preference
by similarity to an ideal solution) [16], ELECTRE
(ELimination and Choice Expressing REality) [17], and
PROMETHEE [18]. Eventually, with the growing com-
plexity of the real-world MCDM problems, the risk at-
titudes of decision makers (DMs) need to be taken into
account during the MCDM process. Initiated by Kah-
neman and Tversky, the prospect theory is a concise
framework for underrisk decision taking. ,is theory
encompasses three essential aspects [19]:

(1) Dependence on reference: the outcomes are repre-
sented by gains and losses according to an alternative
guide.

(2) Sensitivity is reduced. ,e decision makers are risk-
averse for profits. Yet, they are risk prime for losses.

(3) Aversion to failure: DMs are considerably more
prone to losses than to gains [20].

Based on the prospect theory, Gomes and Lima [21]
developed TODIM, the MCDMmethod, which is applicable
to solving MCDM problems in which the psychological
activities of DMs are taken into account.

Moreover, DMs are difficult to include detailed evalu-
ations of alternatives for the complexity of MCDM prob-
lems. Fuzzy set theory [22] was applied toMCDM [23–25] to
solve this problem, which provides a key means to explain
the complex details. Later on, the intuitionist fuzzy set (IFS)
[26], as the extension of the fuzzy set, was found to be highly
efficient in handling MCDM problems under uncertainty
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[27–29], using a degree of membership and a degree of
nonmembership, the sum of which is less than or equal to 1,
in order to simultaneously evaluate an object from the
positive and negative sides. More recently, the Pythagorean
fuzzy set (PFS) [30, 31] has emerged as an important method
for representing MCDM problems with ambiguity. ,e PFS
is often defined by the degree of membership and the degree
of nonmembership, with a number of squares below or equal
to 1. ,e PFS is more general than the IFS. For example, if
DM gives the membership degree and nonmembership
degree as 0.8 and 0.6, respectively, the PFS will solve the
problems that the IFS cannot solve, and then, it is only valid
for the PFS.

In other words, all the intuitive fuzzy degrees are part
of Pythagorean fuzzy degrees, suggesting that the PFS is
more efficient in dealing with ambiguous issues. We
generally cannot provide the exact decisions about things
because of the nature of the situations and the limits of our
human thoughts. ,e PFS is well capable of representing
this form of uncertainty through positive assessment and
negative assessment, which can effectively express the
confusion and uncertainty of DMs in MCDM problems.
In this study, based on the immense superiority of the PFS,
we plan to extend the TODIM approach to solving
MCDM problems with Pythagorean fuzzy knowledge.
Some previous studies have been careful to capture the
attitudinal characters of DMs in MCDM issues [32–34],
which are useful to depict the attitudes of DMs towards
unknown and uncertain stuff. Uncertainty and risk are
both common considerations which must be taken into
account in the MCDM cycle for the magnitude of MCDM
problems. ,erefore, consideration of the risk attitudes of
DMs in the MCDM issue is important to us. As previously
implemented, TODIM [35] is a powerful method for
taking psychological actions of DMs under pressure.
Several researchers have used the fuzzy TODIM method
to represent the complexity and challenge of the MCDM
problems simultaneously in [36–43].

2. Definitions and Formulas

2.1. Pythagorean Fuzzy Sets. Pythagorean fuzzy sets were
pioneered by Yager [24] to deal with vagueness with the
membership grades as pairs satisfying the conditions of
membership and nonmembership degree.

Let a set X be a universal set; then, the Pythagorean fuzzy
set P is defined as

P �
<x, P μp(x), ]p(x) > |x ∈ X

0≤ μp(x) 
2

+ ]p(x) 
2
≤ 1

⎧⎪⎨

⎪⎩

⎫⎪⎬

⎪⎭
, (1)

where μp denotes the degree of membership, and vp denotes
the degree of nonmembership function of elements x to P.

P(μp(x), ]p(x)) can be represented as β � P(μp, ]p).
Also, the square sum of μ and v is not more than one, i.e.,
μ2β + ]2β ≤ 1 where μβ, ]β ∈ [0, 1].

Some of the operations defined on PFS are as follows
[44]:

β1 ⊕ β2 � P

���������������

μ2β1 + μ2β2 − μ2β1]
2
β2



, ]β1]β2 ,

β1 ⊗ β2 � P μβ1μβ2,
��������������

]2β1 + ]2β2 − ]2β1]
2
β2



 ,

λβ � P

�����������

1 − 1 − μ2β 
2



, ]2β , λ> 0,

βλ � P μβ 
λ
,

�����������

1 − 1 − ]2β 
2



 , λ> 0.

(2)

2.2. /e TODIM Approach. ,e TODIM approach [21],
suggested understanding the psychological actions of DM,
should address MCDM problems effectively. ,is method,
based on the prospect principle, portrays the superiority of
each alternative over others by constructing a multicriteria
value function [19]. Let Cj � (j � 1, 2, 3, . . .) be the referred
criteria, whose weight vector w � (w1, w2, . . . wn)T with
wj ∈ [0, 1], (j � 1, 2, 3, . . .). ,en for alternatives
Yi·(i�1,2,...,m), the decision matrix A� (aij)n×m can be con-
structed, where aij is the criterion value provided by DM
over the alternatives Yi with respect to the criterion Cj. We
define wjr � wj/wr as a relative weight of the criterion Cj to
Cr, and wr � max wj|j � 1, 2, . . . , n  .In the following sec-
tion, the method is presented.

2.3. Pythagorean Fuzzy TODIM

Definition 1. Let β � (μp, vp) be a PFN; then, the score
function of β is defined as [45]

S(β) � (μβ)
2

− (]β)
2
. (3)

,e larger the score is, the better the PFN is.
We know that score function is efficient to compare

majority of PFNs. However, that may not always be the case.
If we have β1 � P(0.6, 0.6) and β2 � P(0.09, 0.09), then
S(β1) � S(β2) � 0, but we know that these PFNs are not
possibly the same [38].

Definition 2. Let β � P(μβ, ]β) be a PFN; then, the accuracy
of function β is defined as [46]

h(β) � μβ 
2
+ ]β 

2
, (4)

where 0≤ h(β)≤ 1. ,e greater the value of h(β), the higher
is the accuracy. We also express the hesitant degree of x ∈ X

as

πβ(x) �

���������������

1 − μ2β(x) − ]2β(x)



. (5)

Also, π2β + h(β) � 1.
So, the lower the hesitant degree, the higher is the ac-

curacy of PFNs.

Definition 3. Let β1 � P(μβ1, ]β1) and β2 � P(μβ2, ]β2) be two
PFNs. Let S(βi)(i�1,2) and h(βi)(i�1,2) be the score values and
accuracy values of β1 and β2, respectively; then [46],
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(i) If s(β1)< s(β2), then β1 < β2;
(ii) If s(β1) � s(β2), then

(i) If h(β1)< h(β2), then β1 < β2.
(ii) If h(β1) � h(β2), then β1 � β2.

(iii) If h(β1)> h(β2), then β1 > β2.

Definition 4. Let β1 � P(μβ1, ]β1) and β2 � P(μβ2, ]β2) be two
PFNs.,en, the Euclidean distance between β1 and β2 is [38]

d β1, β2(  �

�����������������������������������������������������
1
2

μβ1 
2

− μβ2 
2

 
2

+ ]β1 
2

− ]β2 
2

 
2

+ πβ1 
2

− πβ2 
2

 
2

 .



(6)

Definition 5. Let β1 � P(μβ1, ]β1) and β2 � P(μβ2, ]β2) be two
PFNs; then [38],

(i) d(β1, β2) � d(β2, β1)
(ii) d(β1, β2) � 0 only if β1 � β2
(iii) 0< d(β1, β2)< 1

3. Procedure for Pythagorean Fuzzy TODIM

Let Ai be the alternative and Cj be the criteria and PFN be
expressed as rij � P(μij, ]ij). ,en, the Pythagorean fuzzy
decision matrix is represented as R � (rij)mxn,

R �

P μ11, ]11(  P μ12, ]12(  · · · P μ1n, ]1n( 

P μ21, ]21(  P μ22, ]22(  · · · P μ2n, ]2n( 

⋮ ⋮ · · · ⋮

P μm1, ]m1(  P μm2, ]m2(  · · · P μmn, ]mn( 

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

, (7)

where the criteria are along the row and alternative along the
column. We follow the steps as follows:

Step 1: we design the Pythagorean decision fuzzy
matrix R� (rij)m×n, given by the decision maker
Step 2: we transform this matrix by using equation (3)
from Section 2.3
Step 3: we then calculate the relative weight of each
criterion wjr � wj/wr, where wj is the weight of criteria
Cj and

wr � max wj|, j � 1, 2, . . . , n . (8)

Step 4: we calculate the degree of dominance of each
alternative Ai over Aj with respect to criterion Cj by

φ Ai, At(  �

����������

wjrd lij, ltj 


n
j�1wjr




lij > ltj,

0 lij � ltj,

−
1
θ

����������������


n
j�1 wjr d lij, ltj 

wjr




lij < ltj,

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(9)

where θ is the attenuation factor of the loss and
d(lij, ltj) is the distance between the PFN lij and ltj.
Using this above formula, we construct the dominance
degree matrix, in order to show φj � φj(Ai, At)m×m

visually for j � 1, 2, . . . , n.

φj �

A1

A2

M

Am

A1 A2 . . . Am

0 φj A1, A2(  ∧ φj A1, Am( 

φj A2, A1(  0 ∧ φj A2, Am( 

M M 0 M

φj Am, A1(  φj Am, A2(  ∧ 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

.

(10)

Step 5: we then calculate the overall dominance degree
by the formula

δ Ai, At(  � 
n

j�1
φj Ai, At( . (11)

Step 6: we then derive the overall value of each alter-
native Ai by

ξi �


m
t�1 δ Ai, At(  − min 

m
t�1 δ Ai, At(  

i

max
i


m
t�1 δ Ai, At(   − min

i


m
t�1 δ Ai, At(  

. (12)

And the order of each alternative can be ranked by the
principle, that is, the greater the overall value, the better
the alternative.
Step 7: we determine the ranking of the alternatives
according to the overall values.

4. Numerical Example

MSME is located in North India and is considered which
practice inventory control policies (alternatives) like
heuristics (heu), JIT, EOQ, and VMI. ,ese policies were
evaluated on the following criteria: raw material ordering
frequency (x1), stock verification frequency (x2), pro-
duction types (x3), inventory cost (x4), capital investment
(x5), and demand (x6). ,e Pythagorean fuzzy set is an
efficient extension of the intuitionistic fuzzy set, with
membership and nonmembership values that fulfill the
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condition that the squared sum of these values is less than
or equal to 1 [47]. ,erefore, in this article, the Py-
thagorean fuzzy set is preferred over other existing fuzzy
sets. Using proficient opinion, the membership degree μij

and nonmembership degree ]ij, ]ij, ]ij [48–51] of the
inventory policy concerning the criteria are expressed
with the Pythagorean fuzzy decision matrix, as given in
Table 1.

Similarly, the weights of the attributes are given as

W �
(0.30, 0.65), (0.35, 0.40), (0.25, 0.25)

(0.50, 0.35), (0.60, 0.30), (0.55, 0.25)
 . (13)

Given the data and the weights, we apply the Pythag-
orean TODIM approach as follows:

Step 1: calculating the value of S(β) function of each
inventory policy with respect to the criteria using
equation (3) is given as in Table 2

Step 2: by using the formula w � μβ + ]β, we defuzzify
the given weights as w � {0.95, 0.75, 0.50, 0.85, 0.90,
0.80}

Step 3: using equation (8) for each criterion, for in-
stance, wr �max (0.95, 0.75, 0.50, 0.85, 0.90, 0.80)�

0.95

Taking criteria x1, w1 � 0.95 and w1r � 1. ,e relative
weights of other criteria would be w2r � 0.79, w3r � 0.53,
w4r � 0.89, w5r � 0.95, and w6r � 0.84.

Step 4: using equations (9) and (10), we create the
dominance degree matrix for each criteria xj(j� 1, 2, 3,
4, 5, 6); let θ� 2.5, also heu�A1, JIT�A2, EOQ�A3,
and VMI�A4 for simplicity purpose; then,

φ1 �

A1

A2

A3

A4

A1 A2 A3 A4

0 − 0.4581 0.1886 − 0.5198

0.2290 0 0.2898 0.2001

− 0.3771 − 0.5797 0 − 0.5853

0.2599 − 0.4003 0.2926 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

φ2 �

A1

A2

A3

A4

A1 A2 A3 A4

0 0.2022 0.1675 0.2447

− 0.5118 0 − 0.2997 0.1584

− 0.4241 0.1184 0 0.1943

− 0.6195 − 0.4010 − 0.4919 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

φ3 �

A1

A2

A3

A4

A1 A2 A3 A4

0 0.0829 − 0.2583 0.1140

− 0.3130 0 − 0.3935 0.0846

0.0684 0.1043 0 0.1323

− 0.4300 − 0.3192 − 0.4994 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

φ4 �

A1

A2

A3

A4

A1 A2 A3 A4

0 − 0.5841 − 0.4300 − 0.2648
0.2599 0 0.1871 0.2729
0.1913 − 0.4204 0 0.2012
0.1178 − 0.6133 − 0.4522 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

φ5 �

A1

A2

A3

A4

A1 A2 A3 A4

0 − 0.3922 − 0.3093 − 0.4617
0.1863 0 0.1174 − 0.2435
0.1469 − 0.2471 0 − 0.3459
0.2193 0.1157 0.1643 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

,

φ6 �

A1

A2

A3

A4

A1 A2 A3 A4

0 0.0894 − 0.3292 0.2315
− 0.2129 0 − 0.3621 0.2155
0.1383 0.1521 0 0.2615

− 0.5512 − 0.5131 − 0.6226 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

.

(14)

Step 5: we calculate the overall degree of dominance
using equation (11):

δ �

A1
A2
A3
A4

A1 A2 A3 A4
0 − 1.0599 − 0.9707 − 0.6561

− 0.3625 0 − 0.461 0.6880
− 0.2563 − 0.8724 0 − 0.1419
− 1.0037 − 2.1312 − 1.6092 0

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦

. (15)

Step 6: determining the overall value of the alternatives
using equation (12), we have

Alternatives A1 A2 A3 A4

ξi 0.4464 1 0.7537 0
. (16)

,erefore, ranking the candidates,

A2 >A2 >A1 >A4

Or

JIT>EOQ> heu>VMI.

(17)

5. Sensitivity Analysis

,e sensitivity analysis studied from [52] is formulated by
taking randomly selected six different values of the atten-
uation factor. We discovered that the model is fairly stable
after conducting a sensitivity analysis. We looked at several
values of the attenuation factor θ to see how they affected the
ranking. We discovered that there is no change in rank when
the value is between 1 and 18. We saw a minor change in
rank after it, but they may be overlooked. In real life, the
attenuation factor for raising the risk or difficulty level is
unlikely to be greater than 18. Table 3 provides the results we
obtained when we selected these values of θ randomly.

4 Mathematical Problems in Engineering



6. Correlation Analysis

A correlation analysis [53] of ranking obtained by the three
mathematical models GRA, VIKOR, and TODIM under
Pythagorean fuzzy sets is discussed.

For better understanding, it should be known that the
extreme values of correlation coefficient (r), − 1 and 1, in-
dicate a perfect linear relationship when all the data points
fall on a line. In practice, a perfect correlation, either positive
or negative, is rarely observed. Values between 0 and + 1/− 1
represent a scale of weak, moderate, and strong relation-
ships. As r gets closer to either − 1 or 1, the strength of the
relationship increases. A coefficient of 0 indicates no linear
relationship between the variables.

From Table 4, few concrete observations on correlation
between the three methods can be made as follows:

(1) GRA and VIKOR are positively correlated, the
correlation coefficient being 8. A strong positive
correlation between these two models is due to the
fact that both models had the same ranking for most
alternatives.

(2) GRA and TODIM are positively correlated, the
correlation coefficient being 4. A moderate positive
correlation can be acknowledged because both of
these models did not have the same ranking except
for only one alternative.

Under Pythagorean fuzzy environment, we introduced
different strategies for inventory policy selection problem.
To compare the inventory ranking, we used three methods of

GRA, VIKOR, and TODIM. GRA and TODIM provided the
same results in ranking to some extent, while VIKOR’s and
TODIM’s performance varied completely. ,e first rank of
selection of inventory policy was for JIT, followed by EOQ.
Rating for the heuristic and VMI inventory policies differed.
In this dynamic environment, this study has provided an
appropriate guide to coping with MCDM problems.

7. Conclusion

,e TODIM method, built on the basis of the prospect
principle, will effectively explain underrisk psychological
actions of the decision maker, whereas the PFS is an efficient
conceptual strategy for representing ambiguity. In this study,
we have established the Pythagorean fuzzy TODIMmethod,
which is useful to cope with the MCDM problems that in
unclear circumstances consider the psychological activities
of DMs. ,e simulation experiments were carried out to
determine how the risk attitude influences the outcomes of
the MCDM problems. ,e study has presented an appro-
priate guide to cope with MCDM issues in this dynamic
environment, which can not only depict the confusion but
can also reflect the dangerous psychological actions of DMs.
Overall application of the Pythagorean fuzzy set in TODIM
is easier to be computed in challenging scenarios and its
generally constant sensitivity (Section 5). ,e reason for
choosing over the VIKOR or GRA method [54, 55] is its
medium computation procedure. Sensitivity analysis has
been performed to check the stability of the model. In
further analysis, the method would address the qualitative
and quantitative details, which can also depict the ambiguity
and the risk.

Table 1: Pythagorean fuzzy decision matrix of inventory policy.

x1 x2 x3 x4 x5 x6

heu 0.6, 0.25 0.8, 0.2 0.75, 0.1 0.45, 0.5 0.6, 0.3 0.75, 0.05
JIT 0.8, 0.15 0.6, 0.3 0.7, 0.25 0.8, 0.1 0.75, 0.2 0.72, 0.23
EOQ 0.4, 0.45 0.68, 0.2 0.78, 0.08 0.65, 0.25 0.7, 0.2 0.82, 0.1
VMI 0.75, 0.5 0.45, 0.5 0.65, 0.25 0.4, 0.45 0.8, 0.15 0.45, 0.5

Table 2: ,e value of S(β) function of each inventory policy with respect to the criteria.

x1 x2 x3 x4 x5 x6

heu 0.297 0.600 0.553 0.048 0.270 0.560
JIT 0.618 0.270 0.427 0.630 0.522 0.466
EOQ 0.042 0.422 0.602 0.360 0.450 0.662
VMI 0.560 0.048 0.360 0.042 0.618 0.048

Table 3: ,e rankings obtained by change of value of the atten-
uation factor.

θ heu JIT EOQ VMI
1 3 1 2 4
2.5 3 1 2 4
9.23 3 1 2 4
10.1 3 1 2 4
15.48 3 1 2 4
18 3 1 2 4

Table 4: Ranking obtained from GRA, VIKOR, and TODIM under
Pythagorean fuzzy environment [54].

GRA VIKOR TODIM
JIT 4 3 2
EOQ 1 1 3
HEU 2 2 1
VMI 3 4 4
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