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Abstract— T h e effectiveness of g o v e r n m e n t f inanc ing is a chal lenge in v a r i o u s industr ies , i n c l u d i n g h igher education universit ies . T h e 
source of funding and the size o f the resources are the key de terminant s of qual i ty educat ion . T h e prob lems ar ise in m u l t i - c r i t e r i a 
d e c i s i o n - m a k i n g , wl iere m a n y subjec t i ve op in ions a r e needed f r o m the experts . I t is therefore necessary to pr ior i t i ze the l imited budget 
ava i l ab l e for i m p o r t a n t c r i t e r i a . O n the other h a n d , m u l t i - c r i t e r i a eva luat ion leads to technica l ly r igorous and enlightened univers i ty 
budget decisions. T h i s p a p e r proposes the exploi tat ion of the A n a l y t i c H i e r a r c h y Process ( A H P ) in budget al location at one of the publ ic 
univers i t ies in M a l a y s i a . T h i s s t u d y ' s p a r t i c i p a n t s w e r e eight top m a n a g e m e n t experts in m a n a g i n g expendi ture at the faculty level. T h e 
findings showed that the most s igni f icant factors in dec id ing budget al locations a r e T e a c h i n g and L e a r n i n g (0.30) and M a i n t e n a n c e 
(0 .26) . F u r t h e r m o r e , the most d o m i n a n t s u b - c r i t e r i a w e r e l a b o r a t o r y and equ ipment devices (S4 ) a n d t r a i n i n g a n d conferences ( S I O ) 
w i t h a weighted mean of 0.682 a n d 0.664 respect ively . T h e weights w e r e aggregated by the geometr ic m e a n a n d its median , as wel l as 
the s imulated mean and Its m e d i a n , w h i c h s h o w e d deviat ing results and r a n k reversa l s . T h e geometr ic mean weights differed 
s ignif icantly . I n contrast , the aggregat ion us ing measures of the m e d i a n w a s s i m i l a r to the geometr ic m e d i a n , wi th only a few r a n k i n g s 
c r i t e r i a dif fering. T h i s h ighl ights that the m e d i a n score is s ignif icant in weights ca lcu la t ion . 
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I . I N T R O D U C T I O N 

Financial decision-making is imperative in planning a 
resourceful finance budget. It should fulfil the company's 
strategic planning while ensuring the expenses meet the 
objectives of the existing resources. The ciinent financial 
crisis and decreased funding by the government have 
impacted decreasing funding received, especially for 
government-funded universities. In due time, resource 
competition among university faculties need to be resolved. 
Therefore, a well-planned budget allocation wi l l be crucial 
since it effectively by distributing resources to the most 
desired place. 

This study concerns the factors affecting the budget 
allocation problem in the Faculty of Science and Defence 
Technology ( F S T P ) , at the University of National Defence 
Malaysia (UPNM) by suggesting an A H P approach. The 
F S T P consists of three main departments: Department of 
Computer Science, the Department of Science and Maritime 
Technology, and the Department of Defence Science. 

F S T P has more than 700 students with over 60 academic 
staff and around 24 administrative staff to foster its flinctions. 
Moreover, resources to F S T P from the university's financial 
department wi l l be allocated into several activities such as 
material and supplies, research and development, teaching 
and learning, maintenance, and staff claims. F S T P can still 
coordinate staff requirements and run its ongoing activities 
with limited resources. However, the UPNM administrator 
has indicated due to the lower funding and tighter budget, 
departments and faculties wi l l compete for resources in the 
long term. As a result, F S T P , or any other department in 
higher learning education, cannot afford the current 
demanding system. Over-budgeting will result from an 
impromptu spending plan and poor expenditure planning. 
Therefore, such an issue needs to be resolved by a systematic 
budget allocation and wil l be crucial since effective use of the 
resources at hand can result in significant financial savings. 

The Multi-Criteria Decision Making ( M C D M ) 
methodology has become increasingly popular and widely 
used in various fields and applications [1]. Moreover, 
management science ideas and methods have been used for a 
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while in academic and adinmistrati\e lieids. Most academies 
and researchers use the M C D M methodological framework to 
handle challenging issues, particularly in university 
administration involving tlccisioii pidblcms to cope with 
several connicting goals til once. M C D M was first made 
available in the early 1970s. 

In [2] they identified that the allocation of resources, 
budgeting, scheduling, planning, getting resources, and 
performance mcasutcmcnt or evaluation are the main areas in 
which management science techniques arc applied in 
academic administration. Furthermoie, |.1J reported that more 
than 60 university administrations had proposed using 
M C D M techniques in higher cdiieaiioii. Within the M C D M , 
the Analytic Hiciatchy Process ( A H P ) approach has attracted 
considerable attention throughout the industry such as in 
construction [4], operations management [.5], and medical and 
healthcare [6] due to its simplicity and great flexibility. 

Recent surveys by | 7 | studied the litertituic on the 
integrated A H P methods and iinplemeiitation published from 
2007 until 2016, a comprehciislvc icvicw based on [8]. Refer 
to [9, 10] for latest studies. Despite tlie many advantages, 
some difficulties have been the focus of large-scale research, 
This, includes the difficulties of the pairwi.sc comparison 
procedure and the restrictions ofconsistcncy in A H P . Aiming 
for more realistic and promising decisions, A H P has been 
merged with other methods such as mathematical 
programming, quality function deployment (QFD) , meta-
heurislics, S W O T analysis, and data envelopment analysis 
( D B A ) [8]. 

Among the articles whicii studied decision problems at 
higher education institutions arc [11], [12]. and [13], There 
has been less focus on budgeting for resource and allocation, 
particularly at the faculty level. However, since public 
funding for higher education is gradually declining, resource 
distribution is essential to preserving or enhancing university 
performance. Among the related work is modelling the 
allocation of resources for the university library. One of the 
studies, done by [14], proposed AHP, linear and integer 
programming methods to assign the government-funded 
university library spending plans for academic units. A study 
by [15] al.so proposed an AHP scheme for a Nigerian 
university library procurement decision-support system. In 
the same direction. [16] used a combination of two 
approaches (AHP and optimization) which exhibits many 
positive signs for the improvement of the model. The model 
was later improved by [17], who proposed the Compromised-
Analytic Hierarchy Process ( C - A H P ) method, mainly used to 
calculate the weight of the determining criteria. Due to this 
newly proposed framework, university libraries may have a 
strategic decision for cost allocation and expenditure 
following the needs of the stakeholders in the libraries and 
specific requirements enforced by the university 
administration. In addition, [18] obtained priority criteria in 
the university effectiveness development approach based on 
RAISE++ (relevance, academic atmosphere, internal 
management, sustainabilily, efficiency and productivity, 
leadership, access, and equity). 

Recent studies have shown the hybrid method of AHP in 
decision-making regarding resource allocation. The method 
that has raised attention among researchers is the development 
of mathematical programming (MP) models for budgeting. 

One ol the works by [19] investigated the model allocation of 
resources with irregular discrepancies. They also suggested 
that hierarchical allocation systems might offer means to 
lessen the variability of the allocations inadc using formulas. 
Others [20] constructed a mathematical model for optimizing 
the manpower tccruitmcnl and pitimotional system. More 
advancement in the method can be seen in the works 
contributed by [21 ] who created a system for allocating funds 
for vtirious university organizatioiiai units based on a fuzzy 
multi-level quadratic optimization model. Meanwhile, 
focusing on the research and publication agenda [22] showed 
how to utilized univcisity resources using an integer 
programming model. In another work. [23] developed a 
university resource allocation model by integrating the A H P 
and OP. 

Most of research in ranking and choosing concentrated on 
computing the single best scheme tiom several alternatives. 
Uhoosing the most tavourite criterion can be useful in the 
modern global simulation optimization procedure that only 
need a smaller number of candidate solutions in each iteration 
of the algorithm. However, simulation research widely 
applied in engineering specifically in the selection of supplier 
and design. A study by [24] suggested a simulation model that 
aids companies in optimizing budget-allocation scenarios and 
adds to the body of knowledge in portfolio management. The 
model i.s evaluated using historical data from a portfolio of its 
projects, and scenarios arc examined to determine the most 
effective budget-allocation scenario. The outcome produced a 
model that can recognize feasible solution and optimally 
manage projects under restricted budgets. [25] determined 
that a series of experimental measurements show that the 
suggested simulation budget allocation method can perfonn 
better than any other selection rule. Unfortunately, none of 
the studies developed using the randomized dataset for 
enhancing the efficiency of the budgeting process at higher 
learning institutions. 

Based on the literature review, it i.s inferred that several 
researchers have attempted A H P for several applications. 
However simulation-based A H P in resource allocation in a 
faculty setting is found to be scant, fherefore, our motivation 
is geared towards developing a baseline budget allocation 
using simulation-based A H P that can be customized to 
tacuities" conditions for making the most of faculties' budget 
allocation while accomplishing well-organized and 
maintainable finances. Therefore, the objectives of the study 
are: 

1. To identify the main criteria and sub-criteria of the 
faculty budget allocation. 

2. To use the A H P approach and compute priority 
weights for the main and sub-criteria. 

3. To aggregate the different weights of each criterion 
using simulation. 

I I . T H U M A T C R I A L S AND M E T H O D 

The AHP approach is selected for thLs study to assist 
decision-makers at a higher education institution in deciding 
the amount that should be distributed to each area. This 
ineludes allocation on the aspect of material and supplies, 



teaching and learning, research and development, faculty 
maintenance, and staff claims. Three AMP standards are used 
to organise it: 1) the weighting of requirements, 2) the 
weighting of priorities, and 3) the weighting of criteria level. 
The study was conducted on 8 participants (decision makers) 
who provided data for this study. The decision-makers (DM) 
comprise the faculty director, head of departments, senior 
administrative staff, and lecturers with over ten years of 
service. A survey method by using a set of questionnaires was 
employed to gather data. Table I lists the main criteria and 
sub-criteria in this study. The main criteria chosen are 
extracted based on the component identified in the 
Expenditure Book provided by the government of Malaysia, 
where budget allocation simply known as V O T is stated, and 
modified to the context of our study. Some criteria are also in 
line with [11] and [28]. Meanwhile, the chosen sub-criteria 
result from an interview with a faculty-level committee. 
Experts or decision makers are requested to set up a pairwise 
comparison matrix at each hierarchy. Table I I shows Saaty's 
scale interpretation entries in a pairwise comparison matrix 
[26]. Table I V shows an example of the questionnaire setting 
used. 

Essentially, the A H P modelling process is based on four 
phases, namely, indicating the problem, constructing the 
hierarchy of decision, building a matrix of pairwise 
comparison, employing the priorities gained from the 
assessments to consider the priorities in the succeeding level, 
and continuing this process by improving the weigh and count 
until the final preferential order of the criteria are reached 
[27]. The A H P framework was created using these principles 
to aid in the calculations. Thus, we suggested the following 
action. 

Step 1: Outline the objective or decision goal. 

Step 2; Identify criteria and sub-criteria for faculty budget 
allocation. A hierarchy consists o f the objective, criteria, sub-
criteria, and alternatives at the succeeding levels. 

Step 3; Construct a hierarchy framework for analysis. 

Step 4: Data is obtained from investors or decision-makers. 
They wil l weigh two criteria at once. The decision-making 
process utilizes a scale ranging ft'om 1 to 9, as described on 
tlie Saaty scale [2] in Table I I . Meanwhile, for fuzzy AHP, the 
fuzzy scale [28,29] is displayed in Table I I I , which mea.sures 
the expert's judgment in order to transform crisp data into 
traditional AHP. 

Step 5: The pairwise comparisons produced are converted into 
pairwise comparison matrix, where the entries describe one 
factor's relative importance or strength concerning another. 

Step 6: The relative weights of criteria and sub-criteria are 
calculated. 

Step 7: Perform the consistency test. The consistency index, 
CI is computed to describe the reliability of judges during 
evaluation. CI is computed using equation (1) as follows: 

^ J _ ^may~R 
~ n - 1 (1) 

where X^f^^x the maximum eigenvalue and n is the number 
of criteria. The consistency ratio, CR is computed using 
equation (2) as follows: 

CR = HI (2) 

Here, RI is the random index and Table 'V shows the average 
random consistency index where n is the size of the matrix. 
The judgment is considered as consistent i f the value of CR < 
0.10. Otherwise, it is inconsistent [29]. The decision maker 
should re-cvaluatc i f inconsistencies happen. 

T A B L I ! I 

C 'RITi -RIA A N D S U B - C R l T E R l A 

C r i t e r i a S u b - c r i t e r i a 
Material and 
Supply (MS) 

Research and 
Development 
(RD) 

Teaching and 
Learning ( T L ) 

Maintenance 
(MT) 

Staff Claims (ST) 

Office supplies (SI) 
Spare parts (S2) 
Equipment Installation (S3) 

Training/ Conferences (S4) 
Research Material Supply 
(S5) 
Hospitality/ Honorarium (S6) 

T L equipment (S7) 
Innovation (S8) 
Industrial Training (S9) 

Lab machine and Devices 
(SIO) 
Teaching Devices (Si 1) 
Printing and Photocopy (S12) 

Travel allowance (S13) 
Overtime (SI4) 
Part-time Staff (Si 5) 

T A B L E I I 

A H P S C A L E | 2 6 ) 

L e v e l of 
I m p o r t a n c e / 
Pre ference 

Def ini t ion 

I Equal Importance/Pre terence 
3 Moderate Importance/Preference 
5 , Strong Importance/Preference 
7 Very Strong Importance/Preference 
9 Extremely Strong Importance/Preference 
2. 4, 6, 8 Compromises in between levels 

T A U L E I I I 

Code Linguistic Variables L M U 
1 Equally important 1 1 1 
2 Intennediate value between 1 and 3 1 2 3 
3 Slightly important 2 3 4 
4 Intermediate value between 3 and 5 3 4 5 
5 Important 4 5 6 
6 Intermediate value between 5 and 7 5 6 7 
7 Strongly important 6 7 8 
8 Intermediate value between 7 and 9 7 8 9 
9 Extremely important 9 9 9 



TAHif: I V 
A H P O U P S I K ' N N M R E D l S T R i n i n i l) U ) R j SI'()Nl)l-S I 

R I 

Criteria 
A 

T A B L E V 

V A L U E S O F T H E R A N D O M I N D E X ( R I ) 

1 2 10 
0 0 0,58 0.90 1.12 1.24 1.32 1.41 1.45 1.51 

Step 8: Develop an overuii score for each criterion and sub-
criteria. 

Criteria 
B 

• ' !. i ' ^ ..\e!; the fourth, seventh and eighth 
pmticipant with con.sistency CK4 = 1.13, C«7 = 0 . 9 4 and 
C/?8 = 1.03 respectively. Among the sub-criteria 
comparison, one respondent .showed iiiconsi.stency in their 
pi efercnces with CR = 1.19 on the evaluation of material and 
.supply. Nonetheles.s after close engagemeni with guidance, 
wc tend to improve Ihe inconsislcncy level with respondent's 
aerecmcnt. 

Criteria: Sub-criteria: 

The consistency of the A H P technique is ideal for 
subsequent analysis of the research in this context. First, we 
consider calculating individuals rather than group responses 
due to the requirement of inconsistent computation. Then we 
calculate the consistency for each participant for the main and 
any other criterion of the participanl.s. Finally, we combine ail 
the inputs from diffcfent participants or decision-makers 
(DM) to compute ail participants' total weighted gcotnetric 
mean to get reliable and more accurate results and a better 
overall consistency ratio. 

Step 9: Simulation-based criterion AHP evaluation. The 
different weiglils (different opinion from experts) of each 
criterion and sub-criteria are aggregated using simulation. A 
faculty budget criterion is generated and includes five a.spects: 
MS, R D , T L . M T and SC . Perform a simulation study that 
considers criterion uncettaintics, and produces a cumulative 
dataset di-stribution. Furthermore, identify the maximum 
weighted score E^ax ' " v l minimum weighted score JF^,-,, for 
each criterion (namely, the upper and lower boundaries of the 
DM estimates). The measure of irican and median of the 
randomized weighted is taken. A high mean and inediaii 
suggest a high evaluation result for the criteria, equating to a 
high level of DM preferences, and vice versa. This way, the 
expert inputs' uncertainty can be decreased. 

I I I . R E S U L T S ANI> DISCUSSION 

Ai l the invited experts accepted the invitation favourably 
and decided to participate in the interview. The key criteria 
used in this study are: (1) Material and Supplies, (2) Research 
and Development. (3) Teaching and Learning, (4) 
Maintenance and (5) Staff Claims. The sub-criteria for each 
criterion is summarized in Fig. 1. The hierarchical structure 
showi is created by incoiporating all of the main criteria and 
sub-criteria (S) into the research problem. 

The independence of each of the fifteen criteria is assumed, 
and the preference of criteria is paired wisely compared by all 
the DMs to compute criteria weights rendering to the A H P 
framework. For illustrative purposes, wc use one of the 
respondent's inputs on the pairwi.se comparison, as shown in 
Table V I . Consistencies based on human opinions/judgment 
are difficult to establish, which is entirely natural. From the 
initial study, we found three participants witii high 

Research & 
toeveiopment 

Material & 
Supply (MS) 

Office supplies (81) 

Spare parts (S2) 

EqulprnenI Installation (S3) 

Training/Conferences (S4) 

Research & Material Supply (S5) 

Hospitality/Honorarium (86) 

Teaching & 
Learning 

(TL) 

TL equipment (S7) 

Innovation (S8) 

industrial Training (S9) 

Maintenance 
Lab machine & device (SIO) 

Teaching Device (811) 

Printing & photocopy (812) 

Staff 
Claim (SC) 

Travel aiiowanc:e (SI 3) 

Overtime (S14) 

Part-time staf (SI 5) 

l-'ig. 1 A H P hicrarcliiciil framework 

T.ABLirVI 

P A I R W I S E C O M P A R I S O N M A T R I X F O R M A I N C R I T E R I A 

M S RD T L M T S C 

M S 1 1 1 1 1 

7 9 9 3 
RD 7 1 1 1 3 

5 2 
T L 9 5 1 7 9 

MT 9 2 1 1 4 

7 
S C 3 1 1 1 1 

3 9 4 

(CI = 0.11; C R = 0.10) 

Table V I l presents the result for classic AHP. As 
demonstrated, D M showed preferences for teaching & 
learning, and maintenance Ls more important than the criterion 
on material and supply. 

http://pairwi.se


T A B L E v r i 

G L O B A L W E I G H T O F C ' R I T F . R I A A N D S U B - C R I T F Z R I A AHP 

W E I G H T I N G R E S U L T S 

Criter ia Weights R a n k Sub-

Cri ter ia 

Weight 

Sub-

Cri ter ia 

Rank 

M S 0.17 3 S I 0.604 5 

S2 0.302 6 

S3 0.093 1J 

n 1 s 4 7* 
z 
7 

.30 U-Uyy 1 A 

T I n TA 1 o/ n fi7fi 

o o 

: ay n 170 Id 

M T 2 SIO 0.682 1* 

s n 0.138 12 

S12 0.181 10 

S C 0.12 5 S13 0.635 4 

S i 4 0.173 11 

S I S 0.191 9 

*Top 3 highest ranking 

Table V I I I shows the mean aggregated weights and their 
corresponding ranks by the eight deci.sion makers for two 
alternative A H P methods namely simulation-based AHP and 
fuzzy AHP. The decision maker estimated that the teaching 
and learning ( T L ) is prcfciTed as compared to the other 
components in the faculty budget. The evaluations are 
followed by maintenance ( M T ) criteria with a mean weight 
of 0.26, whereby the other criteria of importance arc material 
& supplies (0.17), research & development (0.15), with staff 
claim (0.12) deemed as the lowest preference. Meanwhile for 
Fuzzy AHP, T L is the first priority followed by M T , MS, and 
R D respectively. It is ob.sei ved that lop three rankings for the 
criterion are consistent for three methods: classic AHP, 
simulation-based A H P and Fuzzy A H P . 

After aggregating the DM's relative preference on the 
main criteria, the sub-criteria from each criterion extracted 
iTom DM were aggregated. Finally, all sub-criteria are 
multiplied by the overall weight of the single-choice criteria 
to arrive at the final results. The results are summarized in 

Table I X which displays the local weights, global weights 
and the associated rank for three AHP methods. Among all 
the fifteen sub-criterion evaluations in classic A H P , the 
laboratory machines and equipment (SIO) scored the highest 
(0.682). The weights for other dimension are: training/ 
conference, S4 (0.664), teaching and learning equipment, S7 
(0.638), travel allowances, S13 (0.635), office supplies, S I 
(0.604). Moreover, the less important dimension is equipment 
installation, S3 (0.093). 

The analysis of the evaluation was further earned out by 
estimating the simulated mean value from the randomized 
dataset. The evaluations consider the uncertainties in the D M 
preferences by looking at the two main statistic values i.e. 
measuring the mean and median of the scores. The variations 
in the D M ' s preference is displayed in Fig. 3. Table I X shows 
the comparison between the mean weighted and its 
corresponding median (column 2 and 4) , and the mean 
simulated and its median (column 6 and 8) at 95% confidence 
interval as well as weights for Fuzzy A H P (column 10). For 
column 3 and column 5, the ranking is based on weighted 
mean for evaluators respectively. These two evaluations have 
similarities in ranking for sub-criteria 1,12 and 13. Compared 
to the Fuzzy-AHP, the proposed simulation-based AHP 
method ranks items .S2, S3, and S7 similarly. The top three 
piiorities were identical (84, 37 and SIO) although they 
differed only in ranking order. 

The simulation-based A H P results on the sub-criteria 
ranking are in column 7 and 9 for the DMs at the 95% 
confidence intervals, respectively. Based on the median score, 
most DMs showed similar preference for sub-criterion 3. 4, 5, 
9, 12 and 13 for both geometric weighted and simulated 
aggregations (columns 5 and 9). However, criterion weights 
aggregated by geometric mean arc unpredictable, showing 
deviating results and rank reversal (columns 3 and 7). The 
median value is more significant when the two statistics 
values are compared. This is indicated by the error bar in Fig 
2a being narrower in width than in Fig. 2b. This signifies that 
the DM preferences are more reliable using the median score. 
This also highlights the importance of including weights 
representing the evaluators in calculating the final weights of 
the criteria. This occurs becau.se, considering the variation in 
DM judgment, the final overall ranking of the criteria is 
affected, even though the numerical example is only made of 
five criteria and eight decision-makers. When various 
aggregations wore employed to rate each particular criterion, 
all criteria rankings were relatively changed. 

T A B L E V I I I 

A G G R C G A I I N G T H E D E C I S I O N M.-VKHR W F I G l l 1" C R I T E R I A O F I N T E G R A T E D A l I P 

Simulation-Based A H P Fuzzy A H P 

Criter ia D M ! DM2 DM3 DM4 DMS DM6 DM7 DMS Mean Rank Weight Rank 

M S 0.0.t 0.20 0.04 0..53 0.30 0.0.3 0.13 0.10 0.17 3 0.197 3 

R D 0.14 0.04 0.13 0.03 0.03 0.26 0.51 0.04 1). 15 4 0.196 4 

T l . 0..T7 0.1,1 0,33 0,11 0.12 0.50 0.27 0.35 0.30 !• 0.208 1 

M T 0.20 0.56 0.44 0.20 0.49 0.13 0.04 0.05 0.26 2 0.204 2 

S C 0.06 0.05 0.06 0.12 0.06 0.09 0.06 0.45 0.12 5 0.196 4 

http://becau.se


TAULh IX 
CiLOBAi. W E I G H T O F S U B - C - R I I F K I A OK I S T E O R A I F D A H P W E I C K T I N O R E S U L T S 

A H P Simuliition-bascd A H P Fuzzy A H P 

Sul>-
Cri tcr ia 

Wdglitt'd 
Mean 

Rank .Median Rank 
Simulated 

Mean 

9 5 % C I 

Rank Median 

95% C I 

Rank Weighl R a n k 

S I ().6(M 5 0.043 5 0.101 J 0.028 8 0.068 4 

S2 (L.!02 6 0.032 7 0.051 7 (1,039 6 0,067 6 

• S 3 ' oxm 15 0.010 13 0.016 14 0.009 13 0.062 13 

S4 0.66'J 2« 0.053 3 (1.101 4 0.079 3 0.078 1 

35 0,237 7 0.007 15 0.034 11 0,005 15 0,062 14 

S6 0,099 14 0,012 12 0.015 15 0.011 I t 0.056 15 

S 7 0.63S 3* 0.166 1 0.184 1 0,122 2 0.078 2 

S8 0.233 8 0.032 6 0.070 6 0,043 5 0.066 7 

S9 0,129 I ' l 0.028 9 0,039 9 0,026 9 0.064 12 

S I O 0.682 1* 0.143 2 0.1 75 2 0.132 0.072 .3 

S l l 0.138 12 0.031 8 0.037 10 0.033 7 0.066 9 

S12 0.181 iO 0.1)25 10 0.048 8 0.025 10 0,066 8 

S13 0.635 4 0.046 4 0.072 .s 0.044 4 0.068 5 

S14 0.173 1 1 0.009 14 0.020 13 0,009 12 0.064 10 

S I S 0.191 9 0.019 1 1 0.023 12 0.008 14 0.064 u 

-5 (I 5 10 15 20 

— • - - M e d i a n Median 9 5 % C I 

Fig. 2a Weighted .Median vs. Median simulated 

Q ( _ X Q M K 

®4 ®4 
-5 0 5 

« Weighted Mean 

10 15 3,0 

© Simiiiuied Mean 95% L I 

Fig. 2b Weighted mean versu.s mean siniulalcd 

0,5 

0.4 

0,3 

0.2 

i \ 

1 2 3 4 5 6 

— O — D M 1 — » — D M 2 
« D M 3 0 M 4 
= DM.3 » DM 61 

_ DM 7 DM a; 

9 

flpjl 
12 13 14 16 

Fig. 3 Variations in D M judgment 

I V . C O N C L U S I O N 

A Simulalion-bascd AHP approach was suggested in this 
paper to as.sess the most important components of the faculty 
budget from the perspective of academics and administrative 
staff. Using the suggested framework, the most important 
components should be prioritized in the budget. The study 
demonstrates that the suggested A H P method is applicable as 
an evaluation tool, and the suggested framework surely makes 
things easier for the decision maker's while choosing the top 
importance and exact gears for future budget planning. 
Furthermore, following a method advocated by [31 , 32], our 
study suggests accompanying with a consistency check 
calculation if a decision maker has incorrectly entered the 
pairwise comparison data, rather than i f the decision-maker 
made arbitrary choices. For this purpose, close monitoring and 



involvement with the decision makers are required for this aim 
in order to avoid out-of-control scenarios caused by a decision 
maker's mistakes [30], 

Furthermore, it can help decision-makers prioritize the most 
crucial factors efficiently, especially in the faculty budget 
policy. Five main criteria for the faculty budget allocation 
were used in this study; material & supplies, research & 
development, teaching & learning, maintenance and staff 
claim. Additionally, the following sub-criteria arc considered 
to be the most important: SlO-laboratory machines and 
equipment. S7 ( T L equipmeni and devices), S4 
(training/conferences), S13 (travel allowances) and S I (office 
supplies) respectively. The SIO can be explained in the context 
of a faculty maintenance. Based on the selected criteria and the 
decision-makers' judgements, teaching and learning were 
identified as the most important elements in budget allocation, 

In conclusion, the suggested methodology provides an 
organized and methodical approach to prioritizing faculty 
allocation assessment. The acquired findings indicate the 
simulation-based A H P method's efficiency in identifying the 
ranking order of criteria based on their relevance. In addition, 
the significance o f preceding definitions of criteria and sub-
criteria that are precise was made evident. B y enhancing the 
conventional A H P approach with modifications in the D M 
estimations, our proposed framework for the budget allocation 
policy provides a useful tool for decision-makers in budget 
planning and monitoring. However, we recognize the limits of 
the traditional A H P technique. This strategy is frequently 
criticized for failing to appropriately handle the ambiguity and 
imprecision associated with ttansfen-ing decision-maker 
perceptions to a specific number [33]. Future research might 
investigate alternative variants of A H P for budget allocation 
policy in conjunction with the consistency control technique. 
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