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Abstract
Corruptionhinders development byunderminingpublic trust, wasting resources, andgenerating social and economic instability. Despite ongoing
efforts, it remains a persistent challenge. This study develops and analyzes a compartmental mathematical model to describe the dynamics of
corruption and explore strategies for its control. The model identifies two key states: a corruption-free equilibrium (CFE) and a corruption-
persistent equilibrium (CPE). Using the next-generation matrix method, the corruption reproduction number,Re, was derived. Analysis shows
that the CFE is stable when Re < 1, whereas the CPE is stable when Re > 1. Sensitivity analysis reveals that corruption driven by greed and
poverty has the strongest positive effect on Re, while mass education and Yogācāra (Aparigraha) teachings exert the strongest negative effect.
Numerical simulations indicate that the combined implementation of mass education and Yogācāra instruction reduces corruption more rapidly
than either intervention alone. Overall, the findings suggest that integrating mass education with ethical instruction provides an effective and
sustainable strategy for controlling corruption.
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1. Introduction
Mathematics provides powerful tools for analyzing dynamic sys-

tems across multiple disciplines. Among these, ordinary differen-
tial equations (ODEs) models are widely used to describe the time
evolution of complex phenomena. In this study, we employ ODE-
basedmodeling to investigate the dynamics of corruption in Nepal,
where corruption is pervasive across the government, education,
politics, and the judiciary.

Corruption, derived from the Latinword corruptus (“to destroy”),
refers to the abuse of entrusted authority for private gain. It ranges
from petty bribery to large-scale embezzlement, undermining the
rule of law, eroding economic growth, and destabilizing gover-
nance—particularly in low-income countries of South Asia. Cor-
ruption spreads through social interaction much like an infectious
disease: individuals exposed to corrupt practices may themselves
become corrupt. Although measuring corruption is challenging,
mathematical modeling can provide a quantitative framework to
estimate its prevalence and assess the impact of preventive strate-
gies. Among such strategies, mass education and Yogachara (the
Aparigraha ethic of non-possessiveness) offer promising, low-cost
approaches to transform public attitudes and reduce the reproduc-
tion rates of corruption [1].

Empirical studies link corruption to weak institutions and eco-
nomic underperformance across Asia, Africa, and Latin America
[2]. Inflation has also been shown to have a significant positive
association with corruption [3]. In India, long-term analyses re-
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veal persistent large-scale scams [4]. Several mathematical stud-
ies have modeled corruption as a transmissible process. For exam-
ple, [5] introduced a four-compartment framework and derived a
basic reproduction number, R0, demonstrating the existence of a
corruption-free equilibrium when R0 < 1. Subsequent studies
refined this approach using sensitivity analysis [6] and examined
controlmeasures such asmass education and religious teaching [7].
Other research has highlighted service innovation, transparency,
and automation as preventive mechanisms [8], while econometric
evidence confirms the negative multiplier effect of corruption on
human capital development [9]. Collectively, these studies under-
score the effectiveness of education and ethical training in reduc-
ing corruption. Building on this evidence, the presentmodel incor-
porates these preventive measures to provide both analytical and
numerical insights into corruption control in Nepal.

Mass education is widely recognized as an effective means of
reducing corruption by promoting ethical awareness and civic
responsibility. However, its influence on corruption dynamics
has rarely been examined within a formal mathematical frame-
work. This creates a need for models that capture how education-
driven awareness alters behavioural transitions in corrupt envi-
ronments. Recent scholarship also highlights the role of internal
psychological transformation. Yogāchāra philosophy, with its fo-
cus on reshaping cognitive patterns and fostering aparigraha (non-
grasping), offers a useful lens for understanding how ethical self-
cultivation influences decision-making [10]. Incorporating these
ideas allows corruption to bemodeled as a process shaped not only
by social contagion but also by shifts in individual cognition. This
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study combinesmass education andYogāchāra-based ethical trans-
formation within a unified compartmental differential-equations
model. By introducing parameters for educational awareness and
cognitive–moral resilience, the model provides a new framework
for analyzing how external interventions and internal ethical de-
velopment interact to reduce corruption. To our knowledge, this
is the first mathematical model to integrate Yogāchāra theory
into corruption dynamics. Through stability analysis and numer-
ical simulations, the study offers new insights and practical im-
plications for designing comprehensive anti-corruption strategies
[11, 12].

This study addresses a key gap in the mathematical literature
on corruption: most existing models neither define measurable
behavioral indicators nor incorporate explicit preventive mecha-
nisms such as mass education and Yogācāra (the Aparigraha ethic).
Recognizing greed and poverty as principal drivers, we treat five
behaviors—financial dishonesty, unfaithfulness, lack of devotion
to duty (including work delays for bribes or gifts), lack of punctu-
ality, and misbehavior—as “mathematical viruses” and integrate
them into a Susceptible–Corrupt–Recovered–Immune (SCRI) dif-
ferential equation framework. Following a standard seven-step
modeling cycle—problem identification, formulation, mathemat-
ical analysis, interpretation, validation, communication, and re-
vision—the model captures real-world corruption dynamics and
evaluates the impact of targeted interventions, as illustrated in Fig-
ure 1.

Figure 1: Conceptual framework of corruption dynamics and preventive
interventions.

The objectives of this study are to formulate and analyze the
SCRImodel, derive stability and sensitivity conditions, and validate
the findings throughnumerical simulations. Model parameters are
estimated by incorporating five negative behavioral traits that rep-
resent corruption “infection,” while mass education and Yogācāra
serve as preventive measures. The model provides quantitative es-
timates of corruption levels, identifies key drivers, and highlights
the sectors most severely affected. In doing so, it offers policymak-
ers a rigorous and cost-effective tool for designing and evaluating
anti-corruption strategies that align with both academic and ethi-
cal standards.

An SCRI compartmental model is developed to capture corrup-
tion dynamics and evaluate targeted prevention strategies. The
population is divided into Susceptible, Corrupt, Recovered, and Im-
mune groups, and mass education and Yogācāra are incorporated
as explicit control parameters. Using the next-generation matrix

method, the effective reproduction number is derived, local and
global stability conditions are established, and sensitivity analysis
is performed to identify the most influential drivers of corruption.
Through this framework, the impact of preventive interventions is
quantified, enabling evidence-based policy design.

2. Methods and methodology

2.1. Assumptions and model formulation
A compartmental model is developed to describe the dynamics

of corruption within a population. The total population is subdi-
vided into four groups according to individuals’ involvement in cor-
rupt behavior. Themodel is adapted from [7] and [13], with two key
extensions: the inclusion of an immune compartment and the in-
corporation of two preventive interventions—mass education and
Yogācāra (the Aparigraha ethic).

Let the total population at time t be denoted byN(t). The popu-
lation is partitioned into four compartments—Susceptible (S), Cor-
rupt (C), Recovered (R), and Immune (I)—defined as follows:

1. Susceptible class (S): Individuals who have not engaged in
corruption but remain vulnerable to influence from corrupt
members of the community.

2. Corrupt class (C): Individuals who are actively involved in
corruption and can transmit corrupt practices to susceptible
individuals. This class includes those influenced by factors
such as greed or poverty, which are treated as underlying
“viruses” during parameter estimation.

3. Recovered class (R): Individuals who previously partici-
pated in corruption but have subsequently adopted ethical be-
havior. After recovery, they may either revert to the suscep-
tible class or transition to the immune class.

4. Immune class (I): Individuals who are resistant to corrup-
tion irrespective of external pressures. This category includes
those who are inherently honest (i.e., born immune through
adherence to Aparigraha) as well as those who acquire immu-
nity through mass education or Yogācāra-based ethical prac-
tice.

The susceptible compartment consists of individuals recruited
through births and immigration who generally possess good con-
duct but may become corrupt through interactions with corrupt
individuals at a rate (β + θ). The immune compartment consists
of individuals who are ethically strong from birth (practicing Apari-
graha) at a rate Λ(1− π) and who are assumed never to engage in
corruption.

Susceptible individuals increase at the birth rate Λπ, while im-
mune individuals increase at the rate Λ(1 − π). A susceptible in-
dividual becomes corrupt upon contact with corrupt individuals at
the rate (β + θ). All individuals in the susceptible, corrupt, recov-
ered, and immune compartments are subject to a natural removal
rate µ. Corrupt individuals transition to the recovered class at the
combined rate (α+ ϕ+ γ). Individuals in the recovered compart-
ment may return to the susceptible class due to behavioral relapse
at the rate (1 − λ), or they may acquire permanent immunity at
the rate λ.
Behavioral estimation of the transmission rate. A key

methodological contribution of this study is the formulation of the
transmission rateβ on the basis of observable behavioral factors as-
sociated with corruption. Existing corruption-transmission mod-
els commonly treat β as a fixed or abstract parameter. To provide
amore empirically grounded representation, it is assumed that the
growth of corruption at time t is proportional to the number of cor-
rupt individuals:
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dC

dt
= βC, β =

1

t
ln
(
C(t)

C(0)

)
,

where β is defined as the mathematical E-virus constant. This ex-
pression allows β to be estimated directly from the initial corrup-
tion level C(0) and the observed corruption level C(t).

To relate this formulation to measurable behavioral characteris-
tics, the corruption level C(t) is expressed as

C(t) =

5∑
i=1

ci,

where each ci corresponds to a corruption-related behavioral
trait:

i. c1: financial dishonesty,
ii. c2: unfaithfulness,
iii. c3: lack of devotion to duty or delays in work for bribes or

gifts,
iv. c4: lack of punctuality,
v. c5: misbehavior.
These greed-driven tendencies are collectively referred to as

mathematical E-viruses. This behavioral decomposition of C(t) pro-
vides a novel and operational mechanism for estimating the trans-
mission rate β, thereby strengthening the empirical foundation of
the corruption-dynamics model.

The model is formulated as a system of ordinary differential
equations (ODEs). Figure 2 presents the compartmental flow dia-
gram illustrating the transitions between the four compartments.

Figure 2: Corruption model flow diagram. Arrows indicate transitions be-
tween compartments.

The variables and parameters used in the model are defined in
Table 1.

The governing equations of the model are developed as follows

dS

dt
= Λπ + (1− λ)R− (β + θ)

N
SC − (α+ ϕ)S − µS,

dC

dt
=

(β + θ)

N
SC − µC − (α+ ϕ+ γ)C, (1)

dR

dt
= (α+ ϕ+ γ)C − µR− (1− λ)R− λR,

dI

dt
= Λ(1− π) + (α+ ϕ)S + λR− µI.

2.2. Estimation of parameters
Parameter values were selected based on a combination of lit-

erature estimates, demographic data, and reasonable modeling as-
sumptions. Parameters such as the natural removal rate (µ) and re-
cruitment rate (Λ)were derived fromnational demographic statis-
tics. Behavioural transition rates ( β, θ, γ) were guided by ranges
used in related social–behavioural and corruption-transmission
models. Parameters representing educational and moral interven-
tions (α, ϕ, λ) have no direct empirical measurements and were
therefore assigned plausible values consistent with qualitative ob-
servations.

While qualitative and macro-level empirical studies document
the prevalence and drivers of corruption in Nepal, no individual-
level longitudinal data are currently available to estimate key pa-
rameters such as the transmission rate β. To obtain preliminary
behavioural insights, a small-scale intervention was conducted in
Kailali across three offices using a questionnaire encompassing five
greed-driven indicators. Based on these responses, β was esti-
mated, while other parameter values used in the simulations were
assumed. These values are intended primarily to explore the qual-
itative behaviour of the model rather than to provide precise em-
pirical estimates. Future research should focus on systematic data
collection to enable rigorous parameter calibration.

3. Results and discussion

3.1. Analysis of model properties
This section presents the derivation of the model’s properties,

the computation of the corruption reproduction number, the iden-
tification and stability analysis of equilibrium states, and the re-
sults of sensitivity and numerical simulations.

3.1.1. Positivity of the solution
The positivity and boundedness of themodel must be verified to

ensure that the system is mathematically and physically meaning-
ful. The model is valid only when all solutions remain positive and
bounded for all t ≥ 0. To establish that system 1 is well-posed, it
is shown that S(t), C(t), R(t), and I(t) remain nonnegative for
all t ≥ 0. This is done by isolating, in each equation, the terms
involving the corresponding state variable, allowing the positivity
of each compartment to be confirmed individually.

dS

dt
≥ −

(
(β + θ)

N
C + (α + ϕ) + µ

)
S,∫ t

0

dS

S
≥

∫ t

0

−
(

(β + θ)

N
C + (α + ϕ) + µ

)
dt,

ln(S(t)) − ln(S(0)) ≥ −(α + ϕ + µ)t −
∫ t

0

(β + θ)

N
C dt,

S(t) ≥ S(0)e
−(α+ϕ+µ)t−

∫ t
0

(β+θ)
N

C dt ≥ 0, ∀t ≥ 0

Similarly, we obtain the following positive solutions for the re-
maining compartments as

C(t) ≥ C(0)e−(α+ϕ+µ+γ)t ≥ 0, ∀t ≥ 0,

R(t) ≥ R(0)e−(µ+1)t ≥ 0, ∀t ≥ 0,

I(t) ≥ I(0)e−µt ≥ 0, ∀t ≥ 0.

Thus, all state variables remain nonnegative for all t ≥ 0, con-
firming the positivity of the solutions.

3.1.2. Boundedness of the solution
To establish boundedness, all equations in system 1 are summed,

and upon simplification, the following expression is obtained

dN

dt
= Λ− µN,
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Table 1: Model parameters, baseline numeric values, and supporting literature.

Parameter Definition Value Citation

β Greed-driven corruption transmission rate 0.2- 0.06 month−1 Estimated

θ Poverty-driven corruption transmission rate 0.02 0.06 month−1 Assumed according to World Bank (2010);
Transparency Int’l (2023) and [14, 15]

γ Natural behavioral recovery rate 0.08 month−1 Assumed according to
[6]

α Reduction due to mass education 0.02- 0.06 month−1 Assumed

ϕ Effect of Yogachara(Aparigraha) moral training 0.02 - 0.06 month−1 Assumed

π Fraction not born immune to corruption 0.02 - 0.80 Estimated based on [14, 15]

Λ Recruitment rate of individuals 10 -50 month−1 Assumed based on UN Population Division (2022)
and [14, 15]

µ Natural removal rate 0.0012 month−1 Assumed based on WHO Life Expectancy Data (2022)
and [14, 15]

λ Recovered→ immune rate 0.02 -0.050 Assumed based on [14, 15]

which gives

dN

dt
+ µN = Λ.

Integrating, we get

N(t) =
Λ

µ
+

(
N(0)− Λ

µ

)
e−µt.

This implies that

N(t) ≤ max
{
Λ

µ
,N(0)

}
.

Hence, if N(0) ≤ Λ
µ
, then N(t) ≤ Λ

µ
for all t ≥ 0. Therefore,

the feasible region of the system is given by

Ω = {(S,C,R, I) ∈ R4
+ : N(t) ≤ Λ

µ
}. (2)

This shows that system1 is bounded and possesses solutions that
remain within the region Ω. Consequently, the system 1 is mathe-
matically meaningful and suitable for further analysis.

3.2. Corruption-free equilibrium (CFE)

The corruption-free equilibrium (CFE) represents a state in
which the population is entirely free of corruption, consisting only
of susceptible and immune individuals. To determine this equilib-
rium, the right-hand side of system 1 is set to zero, following [16].
The resulting algebraic systemof equations for the corruption-free
equilibrium point(s) are

Λπ + (1 − λ)R −
(

β + θ

N

)
SC − (α + ϕ)S − µS = 0,(

β + θ

N

)
SC − µC − (α + ϕ + γ)C = 0, (3)

(α + ϕ + γ)C − µR − (1 − λ)R − λR = 0,

Λ(1 − π) + (α + ϕ)S + λR − µI = 0

Solving 3 gives the corruption-free equilibrium (CFE) =
(S, 0, 0, I), expressed as

(S, 0, 0, I) =

(
Λπ

α + ϕ + µ
, 0, 0,

Λ(1 − π)(α + ϕ + µ) + Λπ(α + ϕ)

µ(α + ϕ + µ)

)
.

3.3. Corruption reproduction number
The reproduction number measures the average number of in-

dividuals who adopt corrupt practices after a single corrupt indi-
vidual enters a fully susceptible population, without control mea-
sures. The corruption reproduction numberRe accounts for inter-
ventions (mass education and Yogachara). Corruption persists if
Re > 1, is controlled if Re < 1, and Re = 1 marks a critical
threshold. Key factors include the probability of corruption, dura-
tion of involvement, and interaction frequency. Stochastic fluctu-
ations may allow corruption even when Re < 1 [7, 16, 17] . From
system 1, the corrupt class satisfies

dC

dt
=

(
β + θ

N

)
SC − µC − (α+ ϕ+ γ)C, (4)

withN = S + C +R+ I .

F =

(
β + θ

N

)
SC,

V = (µ+ α+ ϕ+ γ)C.

The corresponding Jacobian entries are

F =
∂F
∂C

=
β + θ

S + C +R+ I
S − β + θ

(S + C +R+ I)2
SC,

V =
∂V
∂C

= µ+ α+ ϕ+ γ.

At the corruption-free equilibrium (CFE),wehaveC∗ = 0,R∗ =
0, andS∗, I∗ ̸= 0, givingN∗ = S∗+I∗. Substituting intoF gives

F =
β + θ

S∗ + I∗
S∗.

From the equilibrium conditions, we obtain

S∗ =
πµ

α+ ϕ+ µ
.

Therefore,

F =
(β + θ)πµ

α+ ϕ+ µ
,

V −1 =
1

µ+ α+ ϕ+ γ
.
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Finally, using the next-generation matrix method, the corrup-
tion reproduction number is given by

Re = FV −1 =
(β + θ)πµ

(α+ ϕ+ µ)(µ+ α+ ϕ+ γ)
. (5)

It can also be expressed as

Re =
(β + θ)S∗

N(µ+ α+ ϕ+ γ)
.

Rc =
(β + θ)s∗

µ+ α+ ϕ+ γ
, where s∗ =

S∗

N
.

Equation 5 shows that the effective reproduction numberRe de-
pends on corruption driven by poverty (θ) and greed (β), relative
to preventive measures—mass education (α), Yogachara (ϕ), and
the natural removal rate (µ). When these forces dominate,Re > 1
and corruption persists; increasing α or ϕ (with other factors con-
stant) reducesRe belowunity, preventing sustained corruption. In
summary,Re > 1 implies corruption is self-sustaining,Re < 1 im-
plies corruption declines, and Re = 1 implies corruption persists
at a steady level.

3.4. Stability analysis

3.4.1. Local stability analysis at the corruption-free equilib-
rium

Theorem 1. The corruption-free equilibrium (CFE) of system 1 is locally
asymptotically stable ifRe < 1 and unstable ifRe > 1.

Proof. The local stability of the equilibrium is assessed by lineariz-
ing system1 and computing the Jacobianmatrixwith respect to the
state variables S, C , R, and I . The equilibrium is locally stable if
all eigenvalues of the Jacobian have negative real parts; otherwise,
it is unstable.

Let us denote the model equations as functions

A = Λπ + (1− λ)R−
(
β + θ

N

)
SC − (α+ ϕ)S − µS,

B =

(
β + θ

N

)
SC − µC − (α+ ϕ+ γ)C,

P = (α+ ϕ+ γ)C − µR− (1− λ)R− λR,

Q = Λ(1− π) + (α+ ϕ)S + λR− µI,

whereN(t) = S(t) + C(t) +R(t) + I(t).
The Jacobian matrix evaluated at the corruption-free equilib-

rium (CFE) is

J0 =


∂A
∂S

∂A
∂C

∂A
∂R

∂A
∂I

∂B
∂S

∂B
∂C

∂B
∂R

∂B
∂I

∂P
∂S

∂P
∂C

∂P
∂R

∂P
∂I

∂Q
∂S

∂Q
∂C

∂Q
∂R

∂Q
∂I

 .

At the CFE, N = S + I = Λ
µ
and S0 = πµ

α+ϕ+µ
. Hence, the

Jacobian becomes

J0 =


−(α + ϕ + µ) − (β+θ)πµ

α+ϕ+µ 1 − λ 0

0
(β+θ)πµ
α+ϕ+µ − (µ + α + ϕ + γ) 0 0

0 α + ϕ + γ −(1 + µ) 0

α + ϕ 0 λ −µ


The characteristic polynomial is a fourth-degree equation with

eigenvalues

K1 = −µ, K2 = −(α+ ϕ+ µ), K3 = −(1 + µ),

K4 =
(β + θ)πµ

α+ ϕ+ µ
− (µ+ α+ ϕ+ γ).

Clearly,K1,K2, andK3 are negative. K4 is negative if and only
if

(β + θ)πµ

α+ ϕ+ µ
< µ+ α+ ϕ+ γ,

⇒ (β + θ)πµ

(α+ ϕ+ µ)(µ+ α+ ϕ+ γ)
< 1,

⇒ Re < 1.

Thus, all eigenvalues of J0 are negative ifRe < 1, implying that
the CFE is locally asymptotically stable. Conversely, ifRe > 1, the
CFE is unstable.

3.5. Global stability analysis at the corruption-free equilib-
rium

Lyapunov Stability Theorem
The Lyapunov Stability Theorem analyzes equilibrium stability

in dynamical systems, particularly nonlinear ones, via a Lyapunov
function, which serves as an energy-like measure [18].

Theorem 2. Consider ẋ = f(x), x ∈ Rn, with f(0) = 0. Let V :
Rn → R be continuously differentiable, V (x) > 0 for x ̸= 0, V (0) =
0, and V̇ (x) = ∇V · f(x) ≤ 0 near x = 0. Then x = 0 is Lyapunov
stable if V̇ (x) ≤ 0, asymptotically stable if V̇ (x) < 0 for x ̸= 0, and
globally asymptotically stable if V (x) → ∞ as ∥x∥ → ∞.

LaSalle’s Invariance Principle
Theorem 3. LetV (x) be positive definite in a regionDwith V̇ (x) ≤ 0.
Define C = {x ∈ D : V̇ (x) = 0} and letM be the largest invariant
set inC . Then all trajectories starting inD converge toM .

Theorem 4. The corruption-free equilibrium (CFE) is globally asymptot-
ically stable ifRe < 1 and unstable ifRe > 1.

Proof. Using LaSalle’s Invariance Principle, let V = 1
2
C2. Then

dV

dt
= C

dC

dt
= C2

[
(β + θ)

S

N
− (µ+ α+ ϕ+ γ)

]
.

Substituting S = πµ/(α+ ϕ+ µ) and simplifying yields

dV

dt
= C2 (β + θ)πµ

α+ ϕ+ µ

(
1− 1

Re

)
.

Hence, dV
dt

≤ 0 for Re < 1, establishing global asymptotic sta-
bility of the CFE, and dV

dt
> 0 forRe > 1, implying instability.

3.6. Stability analysis at the corruption-persistent equilib-
rium (CPE)

The corruption-persistent equilibrium (CPE), where corruption
persists at a steady level, represents the steady-state solutionof the
model with all compartments strictly positive. Setting the right-
hand sides of system 1 to zero, we solve for S∗, C∗, R∗, and I∗ to
determine conditions for endemic persistence and assess the im-
pact of interventions.

Λπ + (1− λ)R− β + θ

N
SC − (α+ ϕ)S − µS = 0,

β + θ

N
SC − (µ+ α+ ϕ+ γ)C = 0, (6)

(α+ ϕ+ γ)C − (1 + µ)R = 0,

Λ(1− π) + (α+ ϕ)S + λR− µI = 0,

whereN = S + C +R+ I .
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The corresponding equilibrium values are

R∗ =
N

β + θ
· (µ+ α+ ϕ+ γ)(α+ ϕ+ µ)− (β + θ)λπ

(µ+ α+ ϕ+ γ)(1 + µ)− (α+ ϕ+ γ)(1− λ)
,

C∗ =
1 + µ

α+ ϕ+ γ
R∗,

S∗ =
µ+ α+ ϕ+ γ

β + θ
N,

I∗ =
1

µ

[
Λ(1− π) + (α+ ϕ)S∗ + λR∗

]
.

Thus, the equilibrium (S∗, C∗, R∗, I∗) represents a corruption-
persistent equilibrium, where all compartments remain positive un-
der the given parameter values.

Theorem 5. Let E∗ = (S∗, C∗, R∗, I∗) denote the corruption-
persistent equilibrium of system 1. Then E∗ is globally asymptotically
stable in the feasible region

Ω = {(S,C,R, I) ∈ R4
+ | S,C,R, I ≥ 0},

if the corruption reproduction number satisfies

Re =
(β + θ)S∗

µ+ α+ ϕ+ γ
≥ 1.

Proof. We construct the following Lyapunov function

U(S,C,R, I) =

4∑
i=1

ai

(
Xi −X∗

i −X∗
i ln Xi

X∗
i

)
,

where X1 = S,X2 = C,X3 = R,X4 = I and ai > 0 are
positive constants.

The derivative along system trajectories is

dU

dt
=

4∑
i=1

ai

(
1− X∗

i

Xi

)
Ẋi.

Substituting Ṡ, Ċ, Ṙ, İ from 1 and simplifying, we obtain

dU

dt
= −a1(α+ ϕ+ µ)(S − S∗)2 − a2(µ+ α+ ϕ+ γ)(C − C∗)2

− a3(1 + µ)(R−R∗)2 − a4µ(I − I∗)2 ≤ 0.

Equality holds if and only if (S,C,R, I) = (S∗, C∗, R∗, I∗). By
Theorem 3 , all trajectories in Ω converge to the largest invariant
set where U̇ = 0, i.e., the corruption-persistent equilibriumE∗.

Hence,E∗ is globally asymptotically stable ifRe ≥ 1.

3.7. Sensitivity analysis

3.7.1. Analytical insights into the corruption reproduction
number

Sensitivity analysis quantifies the impact of eachmodel parame-
ter on the corruption reproduction numberRe, helping to identify
the most influential parameters for effective intervention. We em-
ploy the normalized forward sensitivity index, defined as

TRe
z =

∂Re

∂z
· z

Re
,

where z is a model parameter. The indices are given in Table 2
and they are computed using baseline values listed in Table 1.

Negative sensitivity indices indicate that increasing the param-
eter reduces Re and helps control corruption, while positive in-
dices indicate that increasing the parameter elevates Re, promot-
ing corruption. The most negatively sensitive parameters are α

Table 2: Sensitivity indices ofRe with respect to model parameters.

Parameter Sensitivity index

π +1.00

β +0.65

θ +0.35

α −0.30

ϕ −0.10

µ −0.123

γ −0.03

and ϕ (mass education and ethical interventions), whereas π and
β (poverty and greed-driven motives) show the strongest positive
influence.

(a) Box plot of sensitivity indices.

(b) Bar chart of sensitivity indices

Figure 3: Sensitivity analysis of model parameters: (a) box plot and (b) bar
chart.

Variation of the corruption reproduction number
Figures 4a, 4b and 4c illustrate how the corruption reproduction

number varies with respect to key model parameters. As the cor-
ruption transmission parameters increase, the reproduction num-
ber rises accordingly, indicating a heightened potential for corrup-
tion to spread within the population. In contrast, parameters asso-
ciated with recovery, education, and ethical interventions reduce
the reproduction number, reflecting their stabilizing influence on
the system. These trends highlight the relative importance of both
preventive and corrective measures in controlling corruption dy-
namics.

These results highlight that an effective approach to corrup-
tion control requires combining social strategies, such as mass ed-
ucation and ethical awareness, with economic interventions like
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(a) Sensitivity indices ofRe(β, θ).

(b) Sensitivity indices ofRe(π, µ, γ)

(c) Sensitivity indices ofRe(ϕ, α)

Figure 4: Sensitivity analysis of the effective reproduction number Re

with respect to model parameters

poverty alleviation.

3.8. Numerical simulations and results

3.8.1. Dynamics of the model in the absence of control mea-
sures

The model was simulated using the parameter values listed in
Table 1. Initially, the simulation was performed in the absence of
control measures by setting α = 0 and ϕ = 0, while all other pa-
rameters were maintained at their baseline values. The outcomes
of this simulation are presented in Figure 5.

Figure 5 shows that the susceptible population initially declines
due to the combined effects of the high corruption contact rate
(β+θ) and the natural removal rateµ. This is followed by a gradual
increase in the susceptible population driven by the recovery rate
(1 − λ). The number of corrupt individuals rises sharply during
the early phase, reflecting the influence of heightened greed and
poverty on engagement in corrupt activities. After approximately
t = 100 days, the corrupt population either stabilizes or begins to
decline as individuals leave the corrupt class or recover through
natural self-correction mechanisms.

In Figure 5, the number of corrupt individuals exceeds that of
susceptibles during the early stage of the simulation. This is pri-
marily due to the high corruption contact rate (β + θ), which fa-
cilitates rapid conversion of susceptible individuals into the cor-
rupt class. Additionally, the recovery rate (1−λ) is relatively low,

Figure 5: Corruption dynamics in the absence of control strategies.

so individuals leave the corrupt class slowly, allowing the corrupt
population to accumulate. The initial conditions, combined with
the natural removal rate µ, further contribute to this early dom-
inance of corruption. Such behavior is consistent with epidemic-
type models, where the “infection” spreads faster than recovery
in the absence of control interventions.

Figure 6 illustrates that the number of immune individuals ini-
tially increases due to the birth rate and remains approximately
constant after t = 100 days. Recovered individuals increase from
t = 0 to t = 50 due to natural recovery but subsequently decline
to zero, as some move to the immune class at rate λ and others re-
turn to the susceptible class at rate (1 − λ), consistent with the
assumption of temporary immunity.

3.8.2. Simulation of the model under control measures
Impacts of mass education against corruption. The impact
of mass education was examined using the parameter values pre-
sented in Table 1. Figures 6a and 6b demonstrate that increasing
the rate of educational interventions aimed at raising awareness of
the detrimental effects of corruption leads to a notable reduction
in the number of corrupt individuals. These findings indicate that
enhanced governmental investment in educational programs can
play a critical role inmitigating corruption. Integrating corruption
awareness and ethics education across all levels of the academic
curriculum may further strengthen societal resilience against cor-
rupt practices.

Around t = 100 days, the number of corrupt individuals either
stabilizes or begins to decline, reflecting the sustained effective-
ness of educational interventions. At the same time, the propor-
tion of immune individuals increases, contributing to long-term
corruption control. Moreover, Figure 6b shows that the combined
implementation ofmass education and Yogācāra ethical principles
(Aparigraha ethics) yields a more rapid and pronounced reduction
in corruption compared to either intervention applied in isolation.

Impacts of Yogachara against corruption. Figure 7a illustrates
the impact of mass education on corruption control, showing that
increased educational efforts enhance public awareness of corrupt
practices and contribute to their reduction. Similarly, Figure 7b
demonstrates that higher rates of Aparigraha-based ethical teach-
ings delivered byYoga Sādhaka leaders lead to a decline in thenum-
ber of corrupt individuals. The model assumes that most followers
place substantial trust in these leaders; therefore, their active en-
gagement in anti-corruption initiatives is strongly recommended.

These results suggest that promoting ethical and value-based ed-
ucation through trusted community figures can serve as an effec-
tive strategy for mitigating corruption. Notably, the prevalence of
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(a) Mass education

(b) Mass education and Yogācāra ethical principles (Aparigraha ethics)

Figure 6: Corruption dynamics under control measures.

corruption begins to decrease at approximately t = 50 days, in-
dicating a plausible timeframe for the observable impact of such
interventions.

Simulations assessing the combined effect of mass education
and Yogācāra teachings show that increased educational interven-
tions reduce the number of corrupt individuals (Figures 4a–6b). By
around t = 100 days, the corrupt population stabilizes or declines,
while the proportion of immune individuals rises, supporting over-
all community-level control of corruption. These trends are consis-
tently observed in Figures 4a–4c and 7a–7b.

4. Conclusion

This study presents a mathematical framework for understand-
ing corruptiondynamics andprovides insights that can informgov-
ernmental initiatives in Nepal aimed at mitigating corruption. An-
alytical results based on the corruption reproduction number,Re,
indicate thatRe is directly influenced by the parametersα, β, θ, ϕ,
π, γ, and µ. In particular, β and θ, representing the transmission
rate from susceptible to corrupt individuals, positively impact cor-
ruption prevalence; higher values result inRe > 1 and the persis-
tence of corruption. Conversely, parameters α and ϕ, correspond-
ing to mass education and Yogācāra teachings, respectively, con-
tribute to reducingRe. When these parameters are sufficiently in-
creased while others remain constant,Re < 1, leading to effective
control of corruption within the community.

These findings underscore the importance of investing in mass
education programs and promoting Yogācāra teachings through
Yoga Sādhaka leaders, as these interventions can influence follow-
ers’ behavior and reduce engagement in corrupt practices. The
analysis further demonstrates that the corruption-free equilib-
rium is globally asymptotically stable when Re < 1, whereas it
becomes unstable when Re > 1, allowing corruption to persist.

(a) Variation withα

(b) Variation with ϕ

Figure 7: Dynamics of corrupt individuals under varying rates of mass ed-
ucation (α) and Yogachara teaching (ϕ).

Although complete eradication of corruption may be challenging,
its prevalence can be reduced to levels that do not significantly im-
pede economic development.

Beyond educational and ethical interventions, broader socio-
economic measures—such as poverty reduction and ensuring ade-
quate public sector wages—can further discourage corrupt behav-
ior among citizens and public officials. While the Commission for
the Investigation of Abuse of Authority (CIAA) hasmade significant
efforts to combat corruption in Nepal, the results of this study sug-
gest that enhanced focus on education and the strategic engage-
ment of Yoga Sādhaka leaders could further strengthen these ef-
forts, given their strong cultural and religious influence within
Nepalese society.
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