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Abstract: Evaluation of the quality of employees in an institution is very necessary,
especially for promotions which are the rights of every employee in leading a company that
is full of competition. The purpose of this paper is to contribute in terms of the evaluation
process in selecting employees who are ready to be promoted in a particular institution. With
the support of various parties, a consistent and optimal method is needed to carry out the
evaluation process, which is a popular priority, it is recommended to use the AHP-SMART
method, where this method will be collaborated to become a core unit of problem solving,
especially in terms of promotion as evaluation and selection material. Selection of the best
employees, The AHP method will be used to conduct an assessment of the criteria used with
the concept of Multi-criteria Decision Making (MCDM) which utilizes the results obtained
from the eigenvector through iteration to minimize differences in the assessments of a
number of respondents, while the SMART method is used to determine the results of
decisions in collaboration with the AHP method, especially in terms of benefit utility and
cost utility. The criteria used as an assessment measure consist of Planning, Solution
Capture, Knowledge of Job, Reaction Behavior, Quantity of Works, Failed of Jobs, and
Dependability. The final result of the collaboration process of the two methods AHP and
SMART gives a ranking of 26 employees with the highest score and being selected through
an evaluation process for promotion won by K23 with a ranking weight (73.19) and the
second is followed by K2 (76.17) and ranked the third was won by K3 (56.95). Thus the
selection and evaluation process for promotion can be recommended and used as an optimal
process from the selection stages of employee selection for promotion in every company
agency.

Keywords: AHP, Benefit Utility, Consistency, Cost Utility, Eigenvector, SMART.

INTRODUCTION

To build the company's progress continuously, it is necessary to have a leader who has high abilities in
handling future challenges, of course based on the evaluation process of each employee who has the same degree
of opportunity to become a leader in an agency or company(Augustinus & Eric, 2013). The evaluation carried
out certainly has several criteria that refer to the appropriateness value of each employee in an agency or
company. Some of the criteria that can be used are Planning, Solution Capture, Knowledge of Job, Reaction
Behavior, Quantity of Works, Failed Job, and Dependability. Of the seven criteria that will be used, they will be
assessed and evaluated on a continuous basis by their leaders from each division or section they hold. Changes in
leadership must be carried out in wise and consistent ways based on the same rules for each line of work for each
employee. Each criterion will be compared from one criterion to another to find out how important the criteria
are compared (Liang & Peng, 2017), by assessing through instrumentation in the form of a questionnaire using
the Analytic Hierarchy Process (AHP) method. By following the AHP stage, the Multi-criteria Decision Making
(MCDM) concept will be used (Aziz et al., 2016), (Krmac & Djordjevii, 2019). This concept will carry out a
number of iterations whose function is to minimize the difference in the results decided to find a certain point
that is able to eliminate the final difference between the eigenvector values and the previous eigenvector values
(Saaty, 2010). This is done with the aim of finding the optimum point of the real eigenvector (The et al., 1936),
this illustrates that a result will be much better than not finding the difference in eigenvector differences. Thus
the results from the eigenvector can be continued into the second stage using the Simple Multi-Attribute Rating
Technique (SMART) method which will be applied to the calculation of utility in the form of utility benefits and
utility costs to determine the ranking of each selected employee in a particular agency or company (Yusnitha et
al., 2019). The utility calculation process will be collaborated with the acquisition of the eigenvector value that
has been calculated previously through a comparison of the assessments of all the criteria set. Several related
studies that use the SMART method are the Implementation of the Smart Method in the Decision Support
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System for the Selection of Extracurricular Activities for High School Students (Magrisa et al., 2018), the
Decision Support System for Selection of Exemplary Employees with the SMART Method (Safrizal, 2015),
Application of the Method SMART in Decision Making for AMIK Tunas Bangsa Foundation Scholarship
Recipients (Andani, 2019).

LITERATURE REVIEW

Decision Support System (DSS) dan Analytic Hierarchy Process (AHP)

A decision support system is a support for the results of a process that is carried out mathematic algebra
matrices which is carried out repeatedly to eliminate the difference in the value of the difference in decisions
resulting from a number of users in providing comparisons of a number of criteria based on their respective
interests (Begicevic et al., 2009). The calculation process can be done using the comparison scale set by Saaty
(Saaty, 2008b) through the scale conversion process from the geometric mean scale to the Analytic Hierarchy
Process (AHP) scale (Ghaleb et al., 2020), see Figure 1. The resulting scale can be calculated using Mathematics
Algebra Matrices or using a computerized application in the form of Expert Choice. Of course, the results
obtained have the same identical results. This is one of the advantages of an Expert Choice application that
displays the value of its inconsistency (Velasquez & Hester, 2013) and also the sophistication of Mathematics
Algera Matrices which is able to prove the truth of the process in a very long way.

Criteria-A Criteria-B

A9 Ag AT Ad A5 A4 A3 A2 A1B1 B2 B3 B4 BS BG B7 B8 BY
9 L 7 f 5 4 3 2 1 2 3 4 5 B 7 8 ]
1 2 3 4 5 ] 7 8 9 10 1" 12 13 14 15 16 17

Fig 1. AHP conversion scale

The scale value of the processed geometric mean can be arranged according to the placement of the
matrices according to the matrices layout elements in its rows and columns, pay attention to equation 1 which
describes the layout of the matrices elements according to the order of the matrices. If the data elements of the
matrices are completely placed, then perform the calculation of the matrices multiplication by AXA = B, then
iterate over the results of the multiplication of matrices B in the same way, namely BxB = C, then find and
determine the result of the difference from the CB eigenvectors and note whether there is a difference or not. no,
if there is a difference, then do a second iteration by multiplying the C matrices by CxC=D and so on until you
find the value of the difference eigenvector=0 (Saaty, 2008a). If you have succeeded in finding a zero value in
the eigenvector difference, it can be concluded that the iegenvector is already at the optimal point. The matrices
multiplication will be repeated until the eigenvector difference is zero (Vargas, 2010). This means that it will not
find the difference value up to an infinite number of decimal digits. The applied matrices is a matrices that has
the same order. For example order (5x5) or order (7x7) and so on. Consider the sample of the order matrices
arrangement in equation 1.

a1y Aa2 A3 - Aas)
A1y A2 43 - Aes

M(r_s) = a(3.1) a(3,2) a(2’4_) a(3,s) (1)
aryy G2 A3 - Ars)

The method used to find out how many comparisons are produced from the seven criteria, can use equation 2.
Thus, it can be seen the comparison (C) that must be provided for each number of criteria seen from the value of
importance. After the optimal eigenvector value has been obtained, then do a test of the temporary decision of
each data item , whether the decision can be accepted or rejected. The stages of testing the consistency value
include Consistency vector, which is to find out the magnitude of the vector stack resulting from multiplying the
initials of the matrices with the eigenvectors obtained, of course, the eigenvectors that are already optimal,
whose multiplication results are divided by the initials of each row of the matrices. The next step is to find max
by finding the average value of the consistency vector, its function is to find out the length of the resulting vector
stack. Then proceed with looking for the Consistency vector using equation 3. Which is used to find out the
magnitude of the value adjusted for the adjustment of the order of the matrices which is related to the Ramdom
index table, pay attention to table 1, which will be used in determining the Consistency ratio (CR), pay attention
to equation 4. the provision that becomes a measure of the provisional decision that greatly influences the
amount of the CR value, namely if the CR value is less than 10 percent, the provisional decision can be accepted,
otherwise if the CR value is more than 10 percent (Saaty, 2008b), the decision will be rejected and the data entry
process needs to be reprocessed. sourced from a number of respondents having an error in the entry process
through questionnaire instrumentation.
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To find the CR value, it is influenced by the Random index listed in Table 1. This random index has fixed rules
which are shown by how many orders of materix are used, if the number of orders is seven in terms of how many
criteria are processed (Liang & Peng, 2017), it is the order of a matrices. If the order used is seven, then the RI
value used is 1.32. So the use of the RI value relationship is seen from the many orders that will be used.

Table 1
Random Index
Ordo 1 2 3 4 3 6 7 8 o 10
RI 0.00 0.00 0.58 0.20 1.12 124 132 141 1.45 1.48

SMART

The SMART method (Simple Multi Attribute Rating Technique) is a method that can be used to examine
the magnitude of the utility generated from each of the criteria used, the criteria that can be used with the
SMART method can be qualitative or quantitative, this method has good ability in terms of ranking, so it is very
well used for the selection and evaluation process (Andani, 2019). So that this SMART method can be
collaborated with the AHP method to associate the utility results generated with the eigenvector values of the
AHP calculation process (Magrisa et al., 2018). The utility obtained consists of utility benefits, pay attention to
equation 5, whose function is to find out a number of criteria declared as benefit categories from each alternative
and cost utility which is used to determine the amount that is considered as a cost incurred from each alternative,
pay attention to equation 6, while collaboration What can be done between the SMART method and the AHP
method in determining the utility value that can lead to ranking can be found by equation 7. With this process
stage, the ranking of each alternative will be obtained through the sum of the multi-criteria used.

BU;(x;) = Cci‘ﬂxwo percent (5)

max—Cmin

CU;(x;) = CCWIAX 100 percent (6)

max~Cmin

Ulay) = Xis, UiW; ()

In this study there are seven criteria used, pay attention to the table as shown in Table 2 which is included
with the acronym and category of each criterion.

Table 2. Criteria of Selection and Evaluation Employee Promotion

No. Criterias Acronime Category
1. Planning PL Benefit
2. Solution Capture SC Benefit
3. Knowledge of Job KJ Benefit
4. Reaction Behavior RB Benefit
5. Quantity of Work QW Benefit
6. Failed Jobs FJ Cost
7. Dependability DB Cost
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METHOD

[ Quesionnairy Data Input }4

[ Convertion to Arithmatic and Geormetric Scale ]

!

[ Convert to AHP scale as Matrices Input ]

[ Calculate Optimal Eigenvector ]

Consistensy
Decision Test <= 0,1

Consistent ?

Y

[ Calculate Benefit Utility ]

[ Calculate Cost Utility ]

[ Utility Assignment Based on Eigenvector ]

1
[ Rating Decision ]

Fig. 1. AHP-SMART Algoritm

RESULT

To carry out the process of evaluating employee promotions, an appropriate method is needed to carry out
the evaluation and selection process. This research is certainly supported by two collaborative methods, namely
the Analytic Hierarchy Process (AHP) method and the Simple Multi Attribute Rating Technique (SMART)
method. Both of these methods can be said to be popular because they are appropriate to use for processing data
that tends to be a ranking system. The first time that is prepared is the criteria and rules that are very important to
set in advance. How many criteria must be prepared, then determine the number of comparison criteria that must
be compared to form a pairwise matrices as contained in equation 1. one comparison that must be compared to
find the value of the importance of each criterion to be compared through input in the form of questionnaire
instrumentation from forty respondents. The input data generated by the forty respondents was through
questionnaire instrumentation and the method of distributing the questionnaire was using the random sampling
method. The list of inputs from forty respondents can be seen in table 3.

Table 3
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SinkrOn

Data input from respondents.

No. Pairwise Comparison Key Criteria Respondent Converted Scale

1 (2) 31 (4) 5) e (37} (38) (39) (40}
1 Planning Solution Capture A2 B3 B2 Al B2 AZ B1 A2 B3 Math Geomean AHP

8 M 10 9 10 3 9 8 11 9328 9328 1328
2 Planning Knowledge of Job B4 B2 AZ B3 B2 B3 B1 B3 A2

12 10 3 M 10 11 9 11 3 9538 9538 1538
3 Planning Reaction Behavior B3 B1 B2 AZ A1 Al AZ B2 B4

11 9 10 3 9 9 3 10 12 9571 9571 1571
4 Planning Quantity of Work B4 Al B1 B3 Al B2 B1 A2 B2

12 9 9 M 9 10 9 8 10 9405 9405 1405
5 Planning Failed of Job B2 B3 A2 B2 A1 B4 A2 Ad B2

10 M 3 10 9 12 3 6 10 9101 9101 1101
6 Planning Depandibility B4 Al A2 B3 A1 B2 B1 A2 A2

12 9 3 M 9 10 9 8 3 9249 9249 1249
19 Quantity of Work Failed of Job A1 B1 B2 B2 B2 Al B1 A2 A2

9 9 10 10 10 9 9 8 3 9025 9025 1025
20 Quantity of Work Depandibility B1 B2 Al B2 B1 A2 B2 B2 A2

9 10 9 10 9 3 10 10 3 9044 9044 1044
21 Failed of Job Depandibility A1 B1 B2 B2 B2 B3 B1 A2 B1

9 9 10 10 0 . 11 9 8 9 9148 9148 1148

Taking into account that table 3 is a list of comparisons of the criteria being compared with each other, the total
number of criteria being compared consists of twenty-one items that can be compared according to the rules in
equation 2. The data that has become input is processed using a mathematic algebra matrices with scale
conversion system. The scale conversion is done firstly, the input data is converted to an arithmetic scale, the
second is the arithmetic data is converted to a geometric scale and the third is the geometric scale is converted to
the AHP scale. The data that has been successfully converted to the AHP scale means that it is ready to be used
as a pairwise matrices as shown in equation 1. The real results can be seen in table 4.

Table 4
Pairwise matrices criteria

(Benzfit) (Bensfit) (Benefit) (Bensfit) (Benefit) (Cost) (Cost)

Kriteria Utama ~ Planning (PL) Solution Capture (SC) Knowledge of Job (KJ) Reaction Behavior (RB) Quantity of Works (QW)  Failed Jobs (FJ) Depandibility (DB)
Planning 1.000 1328 1538 1571 1.405 141 1248
Solution Capture 0.753 1.000 1157 1028 1.145 1.397 1146
Knowledge of Jobs 0.850 0.864 1.000 1199 1.8 1.003 1531
Reaction Behavior 0636 0.973 0334 1.000 1462 1.003 1.306
Quantity of Works 0z 0874 0524 0684 1.000 1.025 1044
Failed Jobs 0.908 0.718 0587 0587 0.978 1.000 1148
Depandibiltiy 0.801 0.873 0.653 0.766 (.958 0.871 1000

Pay attention to table 4 which explains the formation of a pairwise matrices from respondents' entries, this
pairwise matrices will be used as the basis for determining the optimal eigenvector value and will be used later in
the SMART method to determine the utility value and ranking. The steps to get the optimal eigenvector value are
done by multiplying the matrices by itself. As a measure of the iteration of the matrices is the difference between
the last eigenvector and the previous eigenvector. If the statement is true, there is no difference in the reduction
in the eigenvector value, it can be concluded that the resulting eigenvector value is said to be optimal and ready
to be used. The iteration results obtained through four stages of matrices multiplication iterations starting from
the initial matrices to the last matrices iteration and used as optimal eigenvector values can be seen in table 5.

Table 5
The last pairwise matrices

5500178005919.780
4519666022885.710
4261582856754.020
4226823142214 400
3757921435241.340
4030255870058.080
3543452863817.770

6610416735480.160
5431983452955.260
5121804895332.870
5080028756730.460
4516476870276.270
48437B3387196.740
42587648075943.400

7071863076501.430
5811168153278.420
5479537290482.910
5434644529337 850
4831753774818.470
5181908230177 480
4556051880231.570

7138571145452.570
5865819886215.560
5530868285693.060
54B5755610607.510
4877194503765.610
5230642022976.210
4558899742148.230

7967797291357.100
£547384545401.340
£173514440149.510
6123160004518.700
5443888579719.070
5838404057169.720
5133258016719.210

7439385326549.200
6113172529210.920
5764096532564.450
5717081525046.010
5082858528143.140
5451210188048.260
4792828502546.750

B4B7073727620.950
6974050423831.600
6575854065579.200
6522217936033.700
5798677106299.730
6218903947025.990
5467802161339.480

The results obtained in table 5 are a pairwise matrices with the order of 7x7 where the criteria used are
seven criteria. While the results of the pairwise matrices must be tested for consistency. Consistency testing is
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carried out through several stages, starting from Consistency vector, max, Consistency Index, and Consistency
Ratio. Of course, first make sure that there really is no difference from the eigenvectors, because this gives a
perfect picture of the iteration process of the pairwise matrices which states that the optimal eigenvector has been
found, see table 6.

Table 6
Optimal eigenvector without difference
Category Row Count MNormalization and eigenvector eigenvector differences
Planning 192123696177 1810000000000000.000 0.184322812180068 0.000000000000000000000000000000
Solution Capture 15787397078 21530000000000000.000 0.151463743638181 0.000000000000000000000000000000
Knowledge of Johs 1488590:0945454 30000000000000 000 0.142814820838406 0.000000000000000000000000000000
Reaction Behavior 147644837002 6300000000000000. 000 0.141649947532997 0.000000000000000000000000000000
Quantity of Works 1312658890866 20000000000000.000 0.125936041733545 0.000000000000000000000000000000
Failed Johs 1407786536112030000000000000.000 0.135062555243629 0.000000000000000000000000000000
Depandibiltiy 1257758024633760000000000000.000 0.118750078433083 0.000000000000000000000000000000
Total 104232185861 77600000000000000.000 10000000000 0.000000000000000000000000000000

With the finding of the optimal eigenvector value, the consistency testing process can be carried out, see
table 6 which describes the testing process for the seven criteria whether it is acceptable or rejected, as a measure
it will be accepted, if the CR value is less than or equal to ten percent, pay attention to Fig. 2 following.

— — — — — —

1.000 1.328 1.538 1571 1.405 1.101 1.249 0.18 1.30
0.753 1.000 1.157 1.025 1.145 1.397 1.146 0.15 1.07
0.650 0.864 1.000 1.199 1.016 1.037 1531 0.14 1.01
0.636 0.975 0.834 1.000 1.462 1.003 1.306 X 0.14 = 1.00
0.712 0.874 0.984 0.684 1.000 1.025 1.044 0.13 0.89
0.908 0.716 0.965 0.997 0.976 1.000 1.148 0.14 0.95
| 0801 0.873 0.653 0.766 0.958 0.871 1000 _| | 012 [ | o084 |

Consistency Vector 7.06

A max 7.06

Consistency Index 0.01

Consistency Ratio 0.01

Fig. 2. Consistency process stages

By paying attention to Fig. 2, it can be seen that the testing phase of the consistency value gives the decision
value against the seven criteria acceptable, this can be proven by the acquisition of the Consistency ratio (CR)
value which has a value of less than ten percent, namely 0.01 < 0.1 this means it is acceptable, so that the
resulting decision on the criteria decision can be accepted and can be continued to be processed into the SMART
method until the ranking. The eigenvector values that will be used are the results of calculations using
Mathematic Algebra Matrices Method can be seen in table 7 which has optimal value.

Table 7. Optimal eigenvector using Mathematic Algebra Matrices

Keterangan Akronim Eigenvector Sifat
Planning PL 0.18 Benefit
Solution Capture sC 0.15 Benefit
Knowledge of Job KT 0.14 Benefit
Reaction Behavior RB 0.14 Benefit
Quantity of Works QW 0.13 Benefit
Failed Jobs FI 0.14 Cost
Depandibility DP 012 Cost
Total 100%

The second proof of the acquisition of eigenvector values can be done using an expert choice application
(Akmaludin et al., 2020). The data entry in the form of a pairwise matrices used is exactly the same as that
shown in table 2. It's just that the data that is entered is only an upper triangular matrices, as shown in table 8.
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Table 8
Pairwise matrices using expert choice apps
Planning | Solution Capture Knowledge Reaction Behavior Quantity Of Works Failed Jobs Depandibility

Planning N 1328 1538 1571 1.405 110 1.249
Solution Capture [N 1.157 1.025 1.145 1.397 1.146
Knowledge of Jobs [N IR 1.199 1.016 1.003 1.531

Reaction Behavior | I I 1462 1.003 1.306

Quanity Of Works [ IR N . s 1.044
Failed Jobs — —— | —| — S— 1.148
Depandibitity g 0407 [ ) [ T T

The results obtained through the expert choice input will give an inconsistency value of 0.01 with an error rate
equal to zero, which can be seen in Fig. 3, where the results of the eigenvector values have exactly the same
value as those calculated using mathematic algebra matrices.

Prioriies with respect toc
Evalsation for promotion of e

Plarceg s« I
Sclution Capture ooy

Keowiedge of Jobs 1+« I

Reaction Schavior 142 I

Quaatity Of Works 12 I

Faded Jobs a3s I

Depandbdty [ (==

Incoassstency = 001
with 0 missing judgments.

Fig. 3. Optimal eigenvector using Expert Choices Apps.

The dataset obtained is calculated for the evaluation process for the promotion of twenty-six employees and
will be shown in table 9. The dataset will be normalized first so that the placement of data positions has a range
of scales that can be calculated and has a positioned layout, so that each data element can be taken into account.
with uniformity and have the same degree to be calculated into the SMART method.

Table 9
Dataset View

B ® ® ®B B © (©
No. Employee —p——cc—— 7 RB OW FJ DP
1 K1 8314 7457 7394 7433 6431 37.75 3459
2 K2 9512 8413 8423 7325 6374 5641 1504
3 K3 7582 9308 9467 48.85 56.82 30.59 27.66
4 K4 8859 70.65 7522 64.84 6522 22.43 59.52
5 K5 5227 8625 6245 5652 66.87 6177 4527
6 K6 7231 7548 6320 6534 7596 2254 60.33
7 K7 7105 77.12 6534 6848 6552 3167 56.24
8 K8 7381 7175 7282 67.93 66.63 2553 50.32
9 K9 6582 77.46 6826 67.33 6514 30.64 11.85

10 K10 81.25 84.23 8288 56.00 64.13 24.63 52.73
11 K11 76.43 88.66 67.24 6534 7051 86.33 34.56
12 K12 66.91 90.55 68.33 77.32 7529 76.94 56.69
13 K13 7246 8524 6757 7438 7463 56.34 76.56
14 K14 75.32 90.54 90.34 52.86 6592 6329 54.33
15 K15 5452 82.13 8245 6388 66.29 6131 63.87
16 K16 65.31 73.83 85.92 7293 7502 7538 7532
17 K17 67.02 78.48 79.95 8356 7492 63.65 67.11
18 K18 76.50 77.67 75.66 5223 66.68 23.66 12.76
19 K19 7766 9244 78.46 4938 6823 7245 14.63
20 K20 9144 9836 76.48 4892 7651 2046 27.34
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21 K21 88.74 80.24 66.12 5254 68.92 19.34 53.81
22 K22 75.62 89.65 7216 83.62 69.96 45.62 78.56
23 K23 61.35 9147 7891 7561 73.40 77.14 54.00
24 K24 66.51 8758 6493 6831 73.05 74.98 65.37
25 K25 76.06 7398 78.83 7237 73.05 7491 56.52
26 K26 8463 78.44 74.78 75.00 64.63 67.56 75.38

MAX 95.12 98.36 94.67 83.62 76.51 86.33 78.56

MIN 5227 70.65 6245 48.85 56.82 19.34 11.85

The normalization process is a form of uniformity so that the data is truly within the limited process range by
determining the minimum data value and the maximum data value, so that the data range is in a consistent value
point position. The normalization process can be carried out using equation 5 or equation 6. This of course must
pay attention to each of the properties possessed by these criteria. The nature of the criteria is binding to the
utility it has, some are normalizing utility benefits and some are normalizing cost benefits. The results obtained
from the data normalization process are shown in table 10. The results of the next normalization will be related
to the calculation by performing a multiplication process between the utility value of each criterion with the
optimal eigenvector value to determine the ranking of a number of alternatives to the evaluation decision support
of twenty-six prioritized employees. to promote. The determination of the utility can be done by using equation 7
which is the final result of an acceptable and consistent decision.

Tabel 10
Normalized dataset

(B) (B) (B) (B) (B) ©) (©)

No. Employee — 523 RB  OW  FJ DP
1 K1 7204 1415 3566 7328 3804 7252 6591
2 K2 10000 4865 67.60 70.18 3514 4466 95.21
3 K3 5496 80.95 100.00 000 000 8321 76.30
4 K4 8476 000 39.63 4599 4266 9539 28.54
5 K5 0.00 5630 000 2206 5104 36.66 49.91
6 K6 4677 1743 233 4743 9721 9522 27.33
7 K7 4383 2335 897 5646 4418 8159 3346
8 K8 5027 397 3218 5487 4982 90.76 4233
9 K9 31.62 2458 1803 5315 4225 8313 100.00

10 K10 67.63 49.01 6341 2056 3713 9210 38.72
11 K11 56.38 6499 1487 4743 69.53 0.00 65.96
12 K12 3417 7182 1825 8188 93.80 14.02 3278
13 K13 4712 52,65 1589 7343 9045 44.77 3.00
14 K14 53.79 7178 86.56 1153 46.22 3439 36.32
15 K15 5.25 4143 6207 4323 4810 3735 22.02
16 K16 3043 1148 7284 69.26 9243 16.35 4.86
17 K17 3442 2826 5431 9983 9192 3386 17.16
18 K18 56.55 25.33 41.00 9.72 50.08 9355 98.64
19 K19 59.25 78.64 49.69 1.52 57.95 20.72 95.83
20 K20 9141 100.00 4354 0.20 100.00 98.33 76.78
21 K21 8511 3461 1139 1061 6145 100.00 37.10
22 K22 5449 6857 30.14 100.00 66.73 60.77 0.00
23 K23 2119 7514 5109 7696 8421 1372 36.82
24 K24 33.23 61.10 7.70 55.97 8243 1694 19.77
25 K25 5552 1202 50.84 6764 8243 17.05 33.04
26 K26 7552 2811 3827 7521 39.66 28.02 4.77

The results obtained from normalization will be processed into the sum of each alternative against all the criteria
used as an assessment barometer to evaluate twenty-six employees who are ready to be promoted. The total
result of the sum of all these criteria as a rating measure and becomes the final decision of the selection and
evaluation process, see table 11.
Tabel 11
Employee Promotion Ranking Evaluation

B B ® B B (€ © tua
PL SC KJ RB QW FJ DP

No. Employee Ranking
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K20 16.82 1510 6.23 0.03 12.60 1327 914 73.19
K2 1840 735 967 996 443 6.08 1133 67.17
K3 10.11 1222 1430 0.00 000 1123 9.08 56.95
K22 10.03 1035 431 1420 841 820 0.00 5550
K10 1244 740 9.07 292 468 1243 461 5355
K1 1326 214 510 1041 479 979 7.84 5332
K18 1040 383 586 138 631 1263 11.74 52.15
K19 1090 1187 711 022 730 280 1140 51.60
K17 6.33 427 7.77 1418 1158 457 2.04 50.74
10 K23 390 1135 731 1093 1061 1.85 438 50.32 10
11 K21 1566 523 163 151 774 1350 4.42 49.68 11
12 K14 990 1084 1238 1.64 582 464 432 4954 12
13 K4 1560 0.00 567 653 538 1288 340 4944 13
14 K12 6.29 1084 261 1163 1182 189 390 48.98 14
15 K9 582 371 258 755 532 1122 1190 48.10 15
16 K13 867 795 227 1043 1140 6.04 036 47.12 16
17 K6 861 263 033 673 1225 1286 3.25 46.66 17
18 K8 925 060 460 779 628 1225 504 4581 18
19 K11 1037 981 213 6.73 876 000 7.85 45.66 19
20 K25 1022 181 727 961 1039 230 3.93 4552 20
21 K26 1390 425 547 1068 500 3.78 057 43.64 21
22 K16 560 173 1042 983 1165 221 058 4201 22
23 K7 806 353 128 802 557 1102 398 4145 23
24 K24 6.11 923 110 795 1039 229 235 3941 24
25 K15 097 626 888 614 6.06 504 262 3596 25
26 K5 0.00 850 0.00 313 643 495 594 28.95 26

O©oO~NO O hWNPRF
O©COoO~NO O, WNPE

DISCUSSIONS

The results obtained from this study are in the form of ranking from the evaluation of employee promotions
using the collaboration of two methods, namely AHM and SMART. AHP is applied to determine the value of
the criteria in two ways, namely mathematic algebra matrices and expert choice applications, while the SMART
method is used to measure the utility value of all the criteria to be collaborated with the results of obtaining the
optimal eigenvector value with the utility value of each alternative. The results of obtaining the optimal
eigenvector can be verified through a consistency process and can also be proven by using an expert choice
application. In addition, all that is very important is the input process obtained from the questionnaire
instrumentation from a number of respondents who must understand in detail the criteria assessment system
being compared, so that the output results of data processing will provide consistent and acceptable values.

CONCLUSION

The final decision of supporting employee evaluation decisions for promotions provides tangible evidence
that is consistent with the collaboration of the AHP-SMART method through the long stages of proving the
employee selection and evaluation process. This method can be used as a reference for ranking problems. The
results of this study provide support for employee evaluation decisions for promotions in an agency that can be
applied according to the company's interests based on consistency. Based on the research results obtained with
the collaboration of the SMART and AHP methods, the optimal decisions are as follows. The first rank of the
selected employee promotions was K23 with a score of 73.19 and followed by K2 and K2 with respective scores
of 67.17 and 56.95 respectively. Thus, the collaboration between the AHP-SMART method provides concrete
evidence, that these two methods are very appropriate to be used for the rating system as a form of decision
support. The researcher recommends that for future research, it is expected to determine the proportion of criteria
obtained from research results in the form of questionnaire instrumentation, so that the results obtained are more
objective and consistent and should not be determined individually which will ultimately be subjective and only
for certain interests.
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Abstract: Evaluation of the quality of employees in an institution is very necessary,
especially for promotions which are the rights of every employee in leading a company that
15 full of competition. The purpose of this paper is to contribute in terms of the evaluation
process m selecting employees who are ready to be promoted in a particular institution. With
the support of various parties, a consistent and optimal method is needed to carry out the
evaluation process. which is a popular priority. it is recommended to use the AHP-SMART
method, where this method will be collaborated to become a core unit of problem solving,
especially m lerms of promotion as evaluation and selection material. Selection of the hest
employees, The AHP method will be used 1o conduct an assessment of the eriteria used with
the concept of Multi-criteria Decision Making (MCDM ) which utilizes the results obtained
from the eigenvector through iteration to minimize differences in the assessments of a
number of respondents, while the SMART method is uwsed to determine the results of
decisions in collaboration with the AHP method, especially in terms of benefit uility and
cost utility. The criteria uwsed as an assessment measure consist of Planning, Solution
Capture. Knowledge of Job, Reaction Behavior, Quantity of Works, Failed ol Jobs, and
Depandibility. The final result of the collaboration process of the two methods AHP and
SMART gives a rankmg of 26 employees with the highest score and being selected through
an evaluation process for promotion won by K23 with a ranking weight (73.19) and the
second is followed by K2 (76.17) and ranked the third was won by K3 (56.935). Thus the
selection and evaluation process for promotion can be recommended and used as an optimal
process from the selection stages of employee selection for promotion in every company
agency.

Keywords: AHP, Benefit Utility, Consistency, Cost Utility, Eigenvector, SMART.

INTRODUCTION

To build the company's progress continuously, it is necessary to have a leader who has high abilities in
handling future challenges. of course based on the evaluation process of each employee who has the same degree
of opportunity to become a leader in an agency or company(Augustinus & Eric, 2013) . The evaluation carried
out certainly has several criteria that 1efer o the appropriatencss value of cach employee in an agency or
company. Some of the criteria that can be used are Planning, Solution Capture, Knowledge of Job, Reaction
Behavior, Quantity of Works, Failed Job, and Depandibility. Of the seven criteria that will be used, they will be
assessed and evaluated on a continuous basis by their leaders from each division or section they hold. Changes in
leadership must be carried out in wise and consistent ways based on the same rules for each line of work for each
cmployce. Each criterion will be compared from one criterion to another to find out how important the criteria
are compared (Liang & Peng, 2017), by assessing through instrumentation in the form of a questionnaire using
the Analytic Hierarchy Process (AHP) method. By following the AHP stage, the Multi-criteria Decision Making
(MCDM) concept will be used (Aziz et al.. 2016). (Krmac & Djordjevii, 2019). This concept will carry out a
number of iterations whose function is o minimize the difference in the results decided to find a certain point
that is able to eliminate the final difference between the eigenvector values and the previous eigenvector values
(Saaty, 2010). This is done with the aim of finding the optimum point of the real eigenvector (The et al., 1936),
this illustrates that a result will be much better than not finding the difference in eigenvector differences. Thus
the results from the eigenvector can be continued into the second stage using the Simple Multi-Attribute Rating
Technique (SMART) method which will be applied to the calculation of utility in the form of utility benefits and
utility costs to determine the ranking of each selected employee in a particular agency or company (Yusnitha et
al., 2019). The utility calculation process will be collaborated with the acquisition of the cigenvector valuc that
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has been calculated previously through a comparison of the assessments of all the criteria set. Several related
studics that usc the SMART method arc the Implementation of the Smart Mcthod in the Decision Support
System for the Selection of Extracurricular Activities for High School Students (Magrisa et al., 2018), the
Decision Support System for Selection of Exemplary Employees with the SMART Method (Safrizal, 2015),
Application of the Method SMART in Decision Making for AMIK Tunas Bangsa Foundation Scholarship
Recipients (Andani, 2019).

LITERATURE REVIEW

Decision Support System (DSS) dan Analytic Hierarchy Process (AHP)

A decision support system is a support for the results of a process that is carried out mathematic algebra
matrices which is carried out repeatedly to eliminate the difference in the value of the difference in decisions
resulting from a number of users in providing comparisons of a number of criteria based on their respective
interests (Begicevic et al., 2009), The calculation process can be done using the comparison scale set by Saaty
(Saaty, 2008h) through the scale conversion process from the geometric mean scale to the Analytic Hierarchy
Process (AHP) scale (Ghaleb et al., 2020), see Figure 1. The resulting scale can be calculated using Mathematics
Algebra Matrices or using a computerized application in the form of Expert Choice. Of course, the results
obtained have the same identical results. This is one of the advantages of an Expert Choice application that
displays the value of 1ts inconsistency (Velasquez & Hester, 2013) and also the sophistication of Mathematics
Algera Matrices which is able to prove the truth of the process in a very long way.

Criferia A Criteria-B
A9 Al AT AB A5 A4 A3 A2 A1B1 B2 B3 B4 BS B6 B B8 BY
] T i 5 4 3 2 1 2 3 4 5 ] 7 & ]
1 2 3 4 5 [ 7 ] L] 10 " 12 13 14 15 16 1

Fig 1. AHP conversion scale

The scale value of the processed geometric mean can be arranged according to the placement of the
matrices according to the matrices layout elements in its rows and columns, pay attention to equation 1 which
describes the layout of the matrices elements according to the order of the matrices. If the data elements of the
matrices are completely placed, then perform the calculation of the matrices multiplication by AxA = B, then
iterate over the results of the multiplication of matrices B in the same way, namely BxB = C, then find and
determine the result of the difference from the CB eigenvectors and note whether there is a difference or not. no,
if there 1s a difference, then do a second iteration by multiplying the C matrices by CxC=D and so on until you
find the value of the difference eigenvector=0 (Saaty, 2008a). If you have succeeded in finding a zero value in
the eigenvector difference. it can be concluded that the iegenvector is already at the optimal point. The matrices
multiplication will be repeated until the eigenvector difference is zero (Vargas, 2010). This means that it will not
find the difference value up to an infinite number of decimal digits. The applied matrices is a matrices that has
the same order. For example order (5x5) or order (7x7) and so on. Consider the sample of the order matrices
arrangement in equation 1.

A,y Az Aag) - A
Gy %z ez - 2y

Mps=|%n %@ %es A3 (1)
gy 2 Qs - Qg

The method used to find out how many comparisons are produced from the seven criteria, can use equation 2.
Thus, it can be seen the comparison (C) that must be provided for each number of criteria seen from the value of
importance. After the optimal eigenvector value has been obtained, then do a test of the temporary decision of
each data item ., whether the decision can be accepted or rejected. The stages of testing the consistency value
include Consistency vector, which is to find out the magnitude of the vector stack resulting from multiplying the
initials of the matrices with the cigenvectors obtained, of course, the cigenvectors that are already optimal,
whose multiplication results are divided by the initials of each row of the matrices. The next step is to find max
by finding the average value of the consistency vector, its function is to find out the length of the resulting vector
stack. Then proceed with looking for the Consistency vector using equation 3. Which 1s used to find out the
magnitude of the value adjusted for the adjustment of the order of the matrices which is related to the Ramdom
index table, pay attention to table 1, which will be used in determining the Consistency ratio (CR), pay attention
to equation 4. the provision that becomes a measure of the provisional decision that greatly influences the
amount of the CR value, namely if the CR value is less than 10 percent, the provisional decision can be accepted,
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otherwise if the CR value is more than 10 percent (Saaty, 2008b), the decision will be rejected and the data entry
process needs to be reprocessed. sourced from a number of respondents having an error in the entry process
through questionnaire instrumentation.

C= n+n-1) 2
2

_ (Amax-m) %

=" (3)

CR== )
BRI

To find the CR value. it is influenced by the Random index listed in Table 1. This random index has fixed rules
which are shown by how many orders of materix are used, if the number of orders is seven in terms of how many
criteria are processed (Liang & Peng, 2017), it is the order of a matrices. If the order used is seven, then the RI
value used is 1.32. So the use of the RI value relationship is seen from the many orders that will be used.

Table 1
Random Index
Ordo 1 2 3 4 3 6 7 8 9 10
RI 0.00 0.00 0.58 0.90 1.12 1.24 132 1.41 145 148

SMART

The SMART method (Simple Multi Attribute Rating Technique) 1s a method that can be used to examine
the magnitude of the utility generated from each of the criteria used, the criteria that can be used with the
SMART method can be qualitative or quantitative, this method has good ability in terms of ranking, so itis very
well used for the selection and evaluation process (Andani, 2019). So that this SMART method can be
collaborated with the AHP method to associate the utility results generated with the eizenvector values of the
AHP calculation process (Magrisa et al., 2018). The utility obtained consists of utility benefits. pay attention to
equation 5, whose function is to find out a number of criteria declared as benefit categories from each alternative
and cost utility which is used to determine the amount that is considered as a cost incurred from each altemative,
pay attention to cquation 6, while collaboration What can be done between the SMART method and the AHP
method in determining the utility value that can lead to ranking can be found by equation 7. With this process
stage, the ranking of each alternative will be obtained through the sum of the multi-criteria used.

e ~Cmin

BU(x;) = == x100 percent (5)

CU(x) = %x 100 percent (6)
Ula;) = 3, UW; (7

In this study there are seven criteria used, pay attention to the table as shown m Table 2 which is included
with the acronym and category of each criterion.

Table 2.
Criteria of Selection and Evaluation Employee Promotion
Nao. Criterias Acronime Category

1 Planning PL Benefit
2 Solution Caplure SC Benefit
3. Knowledge of JTob KJ Benefit
4. Reaction Behavior RB Benefit
5 Quantity of Work QW Benefit
6 Failed Jobs FJ Cost
7 Depandibility DB Cost
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METHOD

; ; le-
[ Quesionnairy Data Input J"‘

[ Convertion © Arithmatic and Geormetric Scale ]

|

[ Convert to AHP scale as Matrices Input ]

[ Calculate Optimal Eigenvector ]

Consistensy
Decision Test <= 0,1

Consistent 7

l Y
[ Calculate Benefit Utility ]
|
Calculate Cost Utility

1

[ Utility Assignment Based on Eigenvector ]

1
[ Rating Decision ]

Fig. 1. AHP-SMART Algoritm

RESULT

To carry out the process of evaluating employee promotions, an appropriate method is needed to carry out
the evaluation and selection process. This research is certainly supported by two collaborative methods, namely
the Analytic Hierarchy Process (AHP) method and the Simple Multi Attribute Rating Technique (SMART)
method. Both of these methods can be said to be popular because they are appropriate to use for processing data
that tends to be a ranking system. The first time that is prepared is the crileria and rules that are very important to
set in advance. How many criteria must be prepared, then determine the number of comparison criteria that must
be compared to form a pairwise matrices as contained in equation 1. one comparison that must be compared to
find the value of the importance of each criterion to be compared through input in the form of questionnaire
instrumentation from forty respondents. The mput data generated by the forty respondents was through
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questionnaire instrumentation and the method of distributing the questionnaire was using the random sampling
mcthod. The list of inputs from forty respondents can be scen in table 3.

Table 3
Data input from respondents.
Respondent

0 CON SO M Cre ) ) &) ) & e Gn @8 08 @) T Sl
1 Planning Solution Capture A2 B3l B2 A1 B2 A2 B1 A2 B3 Math Geomean AHP

8 1 10 ] 10 ] g 8 11 8328 8328 1328
2 Planning ge of Job B4 B2 A2 B3 B2 B3 B1 B3 Al

12 10 3 1 10 il 9 " 8 9538 0538 1538
3 Ptanning Reactios Benavior B3 Bt B2 a2 Al A1 A2 B2 B4

[ f 10 [ 2 8 [ 10 12 9sm 8sM 1sn
4 Planning Quentity of Work B4 Al B1 83 Al B2 B1 A2 B2

12 0 [ 1 9 10 g 8 10 0405 0408 1.a0s
& Planning Failed of Job 82 B3 a2 82 a1 B4 AZ Ad B2

10 1 ] 10 ] 12 8 G 1l 811 8101 1im
i Planning B4 Al A2 83 Al B2 B1 A2 Al

12 4 g 11 a 10 g 8 ] 92149 8240 13249
19 Quantty of Work Fatled of Job a1 B1 B2 B2 = 1 B1 Ad Ad

] [ 10 0 10 0 ] B B 9025 9025 1028
20 Quantty of Work Depandibiiity o1 [ A1 02 B1 42 oz b2 AZ

o 0 o 10 9 [ 10 10 B 0044 0044 1048
2 Failed of Job i M Bt B2 52 82 B3 A1 A2 B1

[ 4 10 10 10 11 [ [ 0 0148 0148 1148

Taking into account that table 3 is a list of comparisons of the criteria being compared with each other, the total
number of criteria being compared consists of twenty-one items that can be compared according to the rules in
equation 2. The data that has become input is processed using a mathematic algebra matrices with scale
conversion system. The scale conversion is done firstly, the input data is converted to an arithmetic scale, the
second is the arithmetic data is converted to a geometric scale and the third is the geometric scale is converted to
the AHP scale. The data that has been successlully converted to the AHP scale means that it is ready to be used
as a pairwise matrices as shown in equation 1. The real results can be seen in table 4.

Table 4
Pairwise matrices criteria

(Benefit) (Banefit) (Benefit) (Benfit) (Benefit) (Cast) (Cost)

KriteriaUtama ~ Planning (PL) Solution Capture (SC) Knowledge of Job(KJ) Reaction Behavior (RB) Quantity of Works (QW) Failed Jobs (FJ)  Depandikility (DB)
Planning 1.000 1328 1538 157 1405 140 1248
Solution Clprurp 0.753 1.000 1157 1.025 1.145 1.7 1.146
Knowledge of Jobs 0650 864 1000 119 1016 1.003 1530
Reaction Behavior 0626 0875 083 1.060 1482 1.003 1.306
Quantity of Works o2 0874 0984 D& 1.000 1025 1044
Failed Jobs 0.508 oMe 0857 0.957 .57 1.000 1.148
Degandibiliy 0.801 0873 0653 0.766 098 0871 1.000

Pay attention to table 4 which explains the formation of a pairwise matrices from respondents' entries, this
pairwise matrices will be used as the basis for determining the optimal eigenvector value and will be used later in
the SMART method to determine the utility value and ranking. The steps to get the optimal eigenvector value are
done by multiplying the matrices by itself. As ameasure of the iteration of the matrices is the difference between
the last eigenvector and the previous eigenvector. If the statement is true, there is no difference in the reduction
in the sigenvector value, it can be concluded that the resulting eigenvector value is said to be optimal and ready
to be used. The iteration results obtained through four stages of matrices multiplication iterations starting from
the initial matrices to the last matrices iteration and used as optimal eigenvector values can be seen in table 3.
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Table 5
The last pairwisc matrices
5500178005919.780 6610415735480.160 7071853076501.430 7138371145452.570 7967797291357.100 7439385326549.200 3487073717620.950
4519666022885.710 5431983452955.260 5811168153278.420 53658198B6215.560 6547384949401.340 6113172528210.920 5974090423831.600
4261582856754.020 5121804855332.870 5479337290482910 5530868285653.060 6173514440149.510 5764096531564.450 6575854065575.200
4226823142214.400 S0B002B756730.400 5434044529337 890 5485755610007 510 6113160004518.700 5T17081525046.010 06522217956033.700
3757921435241.340 4516476B70276.270 4B31753774818.470 4377194503765.610 5443BBB579719.070 S0B285E328143.140 5798677106299.730
4030255870058.080 4843783387196.740 5181908230177 480 5230642021976.210 5838404097169.720 54512101B8048.260 56218903947025.990
3543492863817.770 425B764807943.400 4556051880231 570 4398899742148 230 5133258016719.210 4792828301546.790 5467802161339.480

The results obtained in table 5 are a pairwise matrices with the order of 7x7 where the criteria used are
seven criteria. While the results of the pairwise matrices must be tested for consistency. Consistency testing is
carried out through several stages, starting from Consistency vector, max, Consistency Index, and Consistency
Ratio. OF course, first make sure that there really is no difference from the eigenvectors, because this gives a
perfect picture of the iteration process of the pairwise matrices which states that the optimal eigenvector has been
found, see table 6.

Table 6
Optimal eigenvector without difference
Category Row Gount Normalization and eigenvector eigenvector differences
Planning 1921236961771810000000000000.000 0.184322812130068 0.000000000000000000000000000000
Solution Capture 1578739707821530000000000000.000 0.151463743638181 0.000000000000000000000000000000
Knowledge of Jobs 1488590094945430000000000000.000 0.142814820838496 0.000000000000000000000000000000
Reaction Behavior 1476448370026300000000000000.000 0.141649947932997 0.000000000000000000000000000000
Quantity of Works  1312658890866720000000000000.000 0.125936041733545 0.000000000000000000000000000000
Failed Jobs 1407785536112030000000000000.000 0.135062555243628 0.000000000000000000000000000000
Depandibiltiy 1237758024633760000000000000.000 0.118750078433083 0.000000000000000000000000000000
Total 10423218586177500000000000000.000 1.0000000000 0.000000000000000000000000000000

With the finding of the optimal eigenvector value, the consistency testing process can be carried out, see
table 6 which describes the testing process for the seven criteria whether it is acceptable or 1ejected, as a measure
it will be accepted. if the CR value is less than or equal to ten percent. pay attention to Fig. 2 following.

1.000 1328 1538 1571 1405 1101 1.249 0.18 130
0.753 1.000 1.157 1.025 1.145 1.397 1.146 0.15 107
0.650 0.864 1.000 1199 1.016 1037 1531 0.14 10
0.636 0.975 0.834 1.000 1462 1.003 1.306 x 014 |-= 100
0.712 0.874 0.984 0.684 1.000 1.025 1.044 013 0.89
0.508 0.716 0.965 0.997 0.97¢ 1.000 1.148 0.14 0.95
| 0801 0.873 0.653 0.766 0.958 0.871 1000 _| | 012 | | 084 |

Consistericy Vector 7.06

A max 7.06

Consistency Index 0.01
Consistency Ratio 0.01

Fig. 2. Consistency process stages

By paying attention to Fig. 2, it can be seen that the testing phase of the consistency value gives the decision
value against the seven criteria acceptable, this can be proven by the acquisition of the Consistency ratio (CR)
value which has a value of less than ten percent, namely 001 < 0.1 this means it is acceptable, so that the
resulting decision on the criteria decision can be accepted and can be continued to be processed into the SMART
method until the ranking. The eigenvector values thal will be used are the results of calculations using
Mathematic Algebra Matrices Method can be seen in table 7 which has optimal value.
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Table 7
Optimal cigenvector using Mathematic Algebra Matrices
Keterangan Akronim Eigenvector Sifat
Planning PL 018 Benefit
Solution Capture sC 0.15 Benefit
Knowledge of Job KJ 0.14 Benefit
Reaction Behavior RB 0.14 Benefit
Quantity of Works QW 0.13 Benefit
Failed Jobs FJ 0.14 Cost
Depandibility DP 0.12 Cost
Total 100%

The second proof of the acquisition of eigenvector values can be done using an expert choice application
(Akmaludin et al., 2020). The data entry in the form of a pairwise matrices used is exactly the same as that
shown in table 2. It's just that the data that is entered is only an upper triangular matrices, as shown in table 8.

Table 8
Pairwise matrices using expert choice apps
Planning  Solution Capture Knowledge Reaction Behavior Quantity Of Works Failed Jobs Depandibility
Planning 1320 1.538 1.571 1.405 1101 1.249
Solution Capture L Rl 1.025 1.145 1.397 1.146
Knowledge of Jobs — 1.016 1.003 1591
1.003 1.306
1.044
1.148

Failed Jobs
Depandibility

The results obtained through the expert choice input will give an inconsistency value of 001 with an error rate
equal to zero. which can be seen in Fig. 3, where the results of the eigenvector values have exactly the same
value as those calculated using mathematic algebra matrices.

ProciDes with respect oo

Evah for ps of e

Fameg 184
Sodutwn (aptore 151
Kaoudedge of Jobs 143
Reaction SBebavior 142
Quazatiy Of Works A6
Faded Job< 35
Depandabdty 119

Incossstency = 0.01
with 0 messng judgrments

Fig. 3. Optimal cigenvector using Expert Choices Apps.

The dataset obtained is calculated for the evaluation process for the promotion of twenty-six employees and
will be shown in table 9. The dataset will be normalized first so that the placement of data positions has a range
of scales that can be calculated and has a positionad layout, so that each data element can be taken into account.
with uniformity and have the same degree to be calculated into the SMART method.

Table 9
Dataset View
(B) (B) (B) (R) (B) ©) __(©
PL SC KJ RB QW FJ DP

No. Employee

1 Kl 83.14 7457 7394 7433 6431 3775 3459
2 K2 95.12 84.13 B423 7325 6374 5641 15.04
3 K3 7582 93.08 90467 4885 5682 3059 27.66
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4 K4 88.50 70.65 7522 6484 6522 2243 5952
5 K5 52.27 86.25 6245 5652 6687 61.77 4527
6 K6 7231 7548 5320 6534 7596 2154 6033
i K7 71.05 77.12 6534 6848 6552 3167 56.24
8 K8 7381 T71.75 7282 6793 6663 2553 5032
9 K9 6582 7746 6826 6733 6514 3064 11.85
10 K10 81.25 84.23 B288 5600 6413 2463 52.73
11 K11 7643 B88.66 6724 6534 7TOS51 8633 34.56
12 K12 66.91 90.55 6833 7732 7529 7694 56.69
13 K13 7246 8524 6757 7438 T463 5634 T6.56
14 Kli4 7532 0054 0034 5286 6592 6320 5433
15 KI5 54.52 B82.13 B245 6388 6629 6131 63.87
16 Kl6 6531 73.83 8592 7293 7502 7538 7532
17 K7 67.02 7848 7995 83356 7492 6365 67.11
18 K18 76.50 T77.67 7566 5223 6668 2366 12.76
19 K19 7766 9244 7846 4938 6823 7245 14.63
20 K20 0144 9836 7648 48392 7651 2046 27.34
21 K21 88.74 B80.24 6612 5254 6892 1934 53.81
22 K22 75.62 89.65 7216 8362 6996 4562 7856
23 K23 61.35 9147 7891 7561 7340 77.14 54.00
24 K24 66.51 87.58 6493 6831 7305 7498 6537
25 K25 76.06 7398 7883 7237 7305 7491 56.52
26 K26 84.63 7844 7478 T500 6463 6756 75.38

MAX 95.12 98.36 9467 8362 7651 8633 78.56
MIN 5227 70.65 6245 4885 5682 1934 11.85

The normalization process is a form of uniformity so that the data is truly within the limited process range by
determining the mimimum data value and the maximum data value, so that the data range is in a consistent valuc
point position. The normalization process can be carried out using equation 3 or equation 6. This of course must
pay attention to each of the properties possessed by these criteria. The nature of the criteria is binding to the
utility it has, some are normalizing utility benefits and some are normalizing cost benefits. The results obtained
from the data normalization process are shown in table 10. The results of the next normalization will be related
to the calculation by performing a multiplication process between the utility value of each criterion with the
optimal eigenvector value to determine the ranking of @ number of alternatives to the evaluation decision support
of twenty-six prioritized employees. to promote. The determination of the utility can be done by using equation 7
which is the final result of an acceptable and consistent decision.

Tabel 10
Normalized dataset

No. Employee (B) (B) (B) (B) (B) ©) (C)

i PL SC Kl RB QW FI DP

1 K1 7204 1415 3566 7328 38.04 7252 6591
2 K2 10000 48.65 67.60 70.18 35.14 4466 95.21
8 K3 5496 80.95 10000 0.00 0.00 83.21 76.30
4 K4 84.76 0.00 3963 4599 4266 9539 2854
a K5 0.00 56.30 0.00 2206 5104 3666 4991
6 K6 46.77 17.43 233 4743 9721 9522 2733
7 K7 4383 2335 897 5646 4418 8159 3346
8 K8 50.27 397 32.18 5487 4982 9076 42.33
9 K9 3162 2458 1803 53.15 4235 83.13 10000
10 K10 67.63 49.01 63.41 2056 3713 9210 38.72
11 K11 56.38 6499 1487 4743 6953 0.00 65.96
12 Ki2 34.17 71.82 18.25 81.88 93.80 1402 3278
13 K13 47.12 52.65 15.89 7343 9045 4477 300
14 Kl4 53,79 71.78  B86.56 11.33  46.22 3439  36.32
15 K15 325 4143 6207 4323  48.10 3735 22.02
16 K16 30.43 1148 7284 6926 9243 16.35 486
17 K17 3442 2826 5431 0083 9192 3386 17.16
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18
19
20
21
22
23
24
25

26

K18
K19
K20
K21
K22
K23
K24
K25
K26

56.55
59.25
91.41
85.11
54.49
21.19
33.23
55.52

1552

25.33
78.64
10000
34.61
68.57
75.14
61.10
12.02
28.11

41.00
49.69
43.54
11.39
30.14
51.09
7.70
50.84

3827

0.72
1.52
0.20
10.61
100.00
7696
5597
67.64
75.21

5008 9355 98.64
5795 20,72 95.83
100.00 98.33 76.78
6145 10000 37.10
6673 6077 000
84.21 1372 36.82
8243 16.94 19.77
8243 1705 33.04
3966 2802 477

The results obtained from normalization will be processed into the sum of each alternative against all the criteria
used as an assessment barometer to evaluate twenty-six employees who are ready to be promoted. The total
result of the sum of all these criteria as a rating measure and becomes the final decision of the selection and
evaluation process, see table 11.

Tabel 11

Employee Promotion Ranking Evaluation

No. Employee (PB;_). {512 (I?j ;’]; SR, (1?:1) (1513 Total Ranking
1 K20 1682 15.10 623 (003 1260 1327 9.4 7319 1
2 K2 1840 7.35 9687 996 443 603 1133 6717 2
3 K3 1011 1222 1430 000 000 1123 908 5695 3
4 K22 1003 1035 431 1420 841 8.20 0.00 5550 4
5 K10 1244 740 907 292 468 1243 4.61 5355 5
6 K1 1326 2.14 510 1041 479 979 784 5332 (i)
7 KI8 1040 383 586 138 631 1263 1174 5215 7
8 K19 1090 1187 7.11 022 730 280 1140 5160 b
9 K17 633 4.27 737 1418 1158 457 204 5074 0
10 K23 390 1135 731 1093 1061 185 438 5032 10
11 K21 1566 523 1683 151 774 1350 442 4968 11
12 Ki4 990 10.84 1238 164 582 464 432 4954 12
13 K4 1560 000 5687 653 538 1288 340 4944 13
14 Ki12 629 1084 251 11.63 1182 189 3.00 48938 14
15 K9 582 3.71 258 7.55 532 1122 1190 48.10 15
16 K13 8.67 7.95 227 1043 1140 o604 036 47.12 16
17 K6 861 263 033 673 1225 1286 3.25 4666 17
18 K8 925 060 460 779 628 1225 5.04 4581 18
19 Kl1 1037 981 213 6.73 8.76 000 T.85 4566 19

20 K25 1022  1.81 727 961 1039 230 393 4552 20

21 K26 1390 4.25 547 1068 500 378 0.57 43064 21

22 Kl6 560 173 1042 983 1165 221 0.58 4201 22

23 K7 806 353 128 802 557 1102 398 4145 23

24 K24 611 9.3 1.10 795 1039 229 235 394] 24

25 K15 097 6.26 8B8 6.14 606 504 262 3596 25

26 K5 0.00 8.50 000 3.13 643 4935 5.94 2895 26

DISCUSSIONS

The results obtained from this study are in the form of ranking from the evaluation of employee promotions
using the collaboration of two methods, namely AHM and SMART. AHP is applied to determine the value of
the criteria in two ways, namely mathematic algebra matrices and expert choice applications, while the SMART
method 1s used to measure the utility value of all the criteria to be collaborated with the results of obtaining the
optimal eigenvector value with the utility value of each alternative. The results of obtaining the optimal
eigenvector can be verified throngh a consistency process and can also be proven by using an expert choice
application. In addition, all that is very important is the input process obtained from the questionnaire
instrumentation from a number of respondents who must understand in detail the criteria assessment system
being compared, so that the output results of data processing will provide consistent and acceptable values..
CONCLUSION

The final decision of supporting employee evaluation decisions for promotions provides tangible evidence
that is consistent with the collaboration of the AHP-SMART method through the long stages of proving the
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employee selection and evaluation process. This method can be used as a reference for ranking problems. The
results of this study provide support for employee evaluation decisions for promotions in an agency that can be
applicd according to the company's interests based on consistency. The first rank of the selected employce
promotions was K23 with a score of 73.19 and followed by K2 and K2 with respective scores of 67.17 and 56.95
respectively. Thus, the collaboration between the AHP-SMART method provides concrete evidence, that these
two methods are very appropriate to be used for the rating system as a form of decision support. The researcher
recommends that for future research. it is expected to determine the proportion of criteria obtained from research
results in the form of questionnaire instrumentation, so that the results obtained are more objective and consistent
and should not be determined individually which will ultimately be subjective and only for certain interests.
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