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Improving the Wage Structure of Employees in Yemeni
Universities Using Linear Programming
Afrah Saleh Naji AIFahd & Prof. Dr. Nabil Ahmed Mohammed Al-Afiri

Abstract:

The current research aims to identify how to improve the wage
structure of employees at Yemeni universities using linear
programming. The study relied on descriptive analytical and
quantitative methodologies, encompassing all Yemeni universities. A
stratified random sample of academics and administrators was
selected, with salary records from 2014 for Ibb University serving
as a case study. Data collection was based on exploratory
interviews, linear programming methods, and Python programs for
data anaIyS|s to arrive at an optlmal solution. The research
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employed various statistical methods, including linear equations and
the simplex method to solve the linear programming model using
Python.The study reached several important conclusions: identifying
the research problem as the need for an optimal distribution of
wages and allowances, adhering to a specific budget
(119,725,446.96 Yemeni Riyals), and the ability to adjust or
eliminate unnecessary allowances. Data representation was defined
by the variables: x1 (total entitlements), x2 (total deductions), and
X3 (net entitlements). Constraints included a minimum basic salary
of 20,000 Yemeni Riyals and adherence to the overall budget. The
obljectlve function aimed to maximize the sum of basic salaries and
allowances, with the optimal solution indicating a 1.197% increase
in the basic salary and the elimination of unnecessary allowances.
The total improved basic salaries amounted to 104,916,689 Riyals,
an increase of 17,266,990.5 Riyals. However, the total entitlements
and net entitlements for certain categories (such as professors) did
not improve due to budget constraints.The research recommended
BerIOdIC reviews of the wage structure according to the national
udget, linking salaries to Inflation indicators (such as prices of
essential goods and services, real estate, and stocks), enhancin
allowances and non-cash benefits (including educational an
training benefits, health benefits, remote work, additional paid
leave, free meals, purchase vouchers, and trips or prizes for
outstanding employees, as well as discounts on goods, cars,
clothing, and electronics), achieving fairness and transparency in
salary distribution, strengthening evaluation and incentive
mechanisms, and reducing taxes and deductions from salaries.
Keywords:Wage Stru - Linear Programming - Yemeni Universities
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import pandas as pd

from scipy.optimize import linprog
import numpy as np

import seaborn as sns

import matplotlib.pyplot as plt
import pulp

from pulp import*

ddyyeiq calol] Seljd o
pd.read excel(r'*C:\Users\dell\Desktop\file\data2.xIsx"")
data=pd.read excel(r*C:\Users\dell\Desktop\file\data2.xIsx"")

: 2a90d)| cliitilo S|pcioll caspei o
#.alilal) e @l pial) ) Akl

basic salary = data['basic salary*].values
appearance allowance = data['appearance allowance'].values
housing allowance = data['housing allowance'].values
nature of work = data['nature of work'].values
Carried forward difference = data['Carried forward
difference'].values
government share = data['government share’].values
injury compensation = data['injury compensation'].values
total deductions = data['total deductions'].values
#.Calalad) g) Gl g ) axs
n = len(data)
# .l pial) iy ol
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S = data['basic salary'] # bl ol )
A = data['appearance allowance'] # sl J&
H = data['housing allowance'] # (<) oSad! Ju
N = data['nature of work'] # Jaadl dayd Ja
C = data['Carried forward difference’] # daall G4 J
G = data['government share'] # (<) Aagsal) s L
| = data['injury compensation'] # 4lay! J&
deductions = data['total deductions'] # <leUaiiu)
# Luﬂaﬁw@au}c_uudm Al g Al Qi) gl i
Al jaal) 2508 u-“'
#.oNal Caeal g u.«.uh.u‘i\ GO0 BaL ) selagd) Cpaad
# Mhﬂ\mﬂ\ Tlsal das)
ﬂ?del LpProbIem("SaIary Optimization™, LpMaximize)
# 2 g180)
basic salary=[LpVariable(f"'basic salary
{i}"",lowBound=max(20000,data.loc[i,'basic salary'])) for i in
range(n)]
net benefit = [LpVariable(f"'net benefit {i}"*, lowBound=0) for
I in range(n)]
# GEsiuY) 2la £ gana adied scdagl) a3
model += IpSum(net benefit)
# 2 g180)
model += IpSum(net benefit) <= 119725446.96
# sk Y e Gl la Mea)119725446.96.54
#3584 u;@it MM Ol
c=[1,-1,1,-1,-1,1, -1]
A= [[1, 1,1,1,1,1 ,1],[-1, -1,1,-1,-1,1,-1,1,[0,0,0,0,0, 0, 0]]
b =[119725446.96, -20000, 0]
X bounds = (20000, None)
allowance bounds = (0, None)
bounds = [x bounds] + [allowance bounds] * 6
result = Improg(c A ub=A, b ub=b, bounds=bounds,
method 'highs’)  #ouSluacd! 2l 48y )
Zasadl Ja
model solve()
print(*'Optimized solution:", result)
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Optimized solution: message: Optimization terminated successfully.
(HIGHS Status 7: Optimal)
success: True
status: 0
fun: -119725446.96
x:[1.197 0 0 0 0 0 O]
nit: 0
lower: residual: [1.197 0 0 0 0 0 0]
marginals:[0 0 2. 0 0 2 0]
upper: residual: [ inf inf inf inf inf inf inf]
marginals:[0 0 0 0 0 0 0]
eqglin: residual: [ ]
marginals: [ ]
ineglin: residual: [0 1.197 0]
marginals: [-1 -0 -0]
mip node count: 0
mip dual bound: 0
mip gap: O )
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basic salary = data['basic salary'].values
appearance allowance = data['appearance allowance'].values
housing allowance = data['housing allowance'].values
nature of work = data['nature of work'].values
Carried forward difference = data['Carried forward
difference'].values
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government share = data['government share'].values
injury compensation = data['injury compensation'].values
total deductions = data['total deductions'].values
Oalaladl g il g M) e
n = len(data)
B33 dpd il
increase percentage = 1.197
Al Gl g iluay
data[*optimized basic salary']=data['basic salary']*(increase
percentage)
RPEN-CI PN RPXU R WAL RRWER PR E T
data['optimized appearance allowance']|=data['appearance
allowance']
Lot a3 LaS Adagl) gt o3 #f (1)
data[*optimized housing allowance']=data[*housing
allowance']
Ay Ay sl alg el g (V)*
data[‘optimized nature of work']=data['nature of work’]
Leds o LS A et a3 (4
data['optimized government share']=data['government
~ share']
Al sy ALy alg clh A8 # (V)*
data['optimized injury compensation‘]=data[‘injury
compensation’]
el o3 LS Adaal) s 3 (4 )
Sy il clilu) B2 #
output file path =(r""C:\Users\dell\Desktop\file\data60.xIsx")
Suaall dalall e @) pdal) sl #
data.to excel(output file path, index=False)
Excel sl cilall e cilibad) 5613 #
data = pd.read
excel(r'"C:\Users\dell\Desktop\file\data60.xIsx"")
Ol GlEaiad) Maa) ol
data['optimized total benefits']=(data['optimized basic
salary']+ data['optimized appearance allowance']+
data['optimized housing allowance']+ data['optimized nature of
work']+ data['optimized government share']+ data['optimized
injury compensation'])
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data['optimized net benefit']= (data['optimized total benefits']
- data['total deductions’])

ey il clilu) Jaés #
output file path =(r""C:\Users\dell\Desktop\file\data61.xIsx"")
Sl dilal) o cl piial) delda #
data.to excel(output file path, index=False)
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