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Theoretical analysis of a mathematical model for the
dynamics of corruption: a guide from epidemiological
modelling
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Abstract

A new deterministic model for the spread of corruption is designed and used to qualita-
tively assess the role of convictions and loss of ’immunity’ to corruption on the transmission
process of corruption in a society. It is shown that loss of ‘immunity’ to corruption and the
rate at which previously convicted and jailed corrupt individuals revert to being susceptible
to corruption could induce the phenomenon of backward bifurcation when the associated
corruption reproduction number is less than unity. This will make eradicating corruption
from the community difficult. However, when the cause of the backward bifurcation phe-
nomena is removed, it is shown that the corruption-free equilibrium of the model is globally-
asymptotically stable whenever the corruption reproduction number is less than unity. We
further show that there exists a unique corruption endemic equilibrium which is shown to
be locally-asymptotically stable when the the associated corruption reproduction number is
greater than unity. The qualitative analysis suggest that effort should be geared towards
providing policies that could prevent previously convicted (and jailed) individuals from be-
coming susceptible to corruption after their release from prison. Furthermore, individuals
who become ’self recovered’ from corruption due to some intervention programmes are to be
assisted to remain resistant to corruption, if corruption is to be stamped out of the target
population.
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1 Introduction

Corruption is the abuse of public office or entrusted power for private gain [7, 14]. It can be
distinguished in various forms, such as political and bureaucratic corruption [7]. Corruption
has been blamed for the failures of some developing countries and, in fact, attributed to their
'developing’ status [14]. Studies such as the ones found in [10, 18] confirm the link between
higher perceived corruption and lower investment and growth [14].

Several reasons have been propounded for the causes of corruption in any corrupt society. As
stated in [14], political scientists and economists have suggested a variety of characteristics of
countries’ economic, political, and social systems that might affect expected costs, benefits, or
both. Also empirical evidence suggests that corruption tends to become prevalent in countries
undergoing political and economic transition [7]. Transparency International (TI) have, over the
years, prepared the TT index to assess the level of corruption in the countries of the world, with
a mission to stop corruption and promote transparency, accountability and integrity at all levels
and across all sectors of society [19].

The major cost of corruption is the risk of getting caught and punished, convictions and
jailing. However, the probability of getting caught depends strongly on the effectiveness of the
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countries’ legal and security system [14]. According to [8], poverty, slow economic growth, and
unequal wealth and income distribution are prevalent in most African countries. In fact, the
continent that has made the least progress in improving on the living standards of its populace
is Africa, with widespread corruption seen as major cause of poor standard of living therein [8].

One may wish to see the detailed articles on corruption, its causes and effects as well as
efforts to fight corruption in [7, 14].

With the existence of a large body of literature on the political, social and economic aspects
of corruption and attempts to provide policies to combat corruption [6], several attempts have
been made to use mathematical models to study the dynamics of corruption in a population. The
first model formulated to understand the dynamics of corrupt structures was by Rose-Ackerman
[13]. Waykar [16, 17| used simple growth equations (a first order differential equation) to study
the growth of corruption in a population; consideration was given to corruption in educational
institutes and government offices in India as case studies. The work by Hathroubi [6] studied
corruption as a disease epidemic process and used the Kermack and McKendrick (1927) classical
SIR epidemiological mathematical model for modelling the spread of corruption; he considered
the population as made up of individuals susceptible to corruption (S), corrupt individuals
(I)and individuals who recover and are immune to corruption (R), where the notations for the
state variables were adjusted differently in Hathroubi [6]. Rastogi and Mathur [12] examined the
impact of chaos theory in social systems afflicted with corruption

This study presents a new deterministic model that studies the population dynamics of
corruption in a population. The model treats corruption as a disease (as was done by Hathroubi
[6]); hence the model could fit well for an epidemiological setting. Instead of having just the
three classes used by Hathroubi [6], we propose dividing the population into five classes, which
includes individuals who are convicted and jailed for corruption and individuals who already are
resistant to corruption. Also our model allows for changes in human behaviour where someone
who was previously immune to corruption becomes susceptible to corruption again.

The paper is organized as follows. The model is formulated in Section 2 and analysed in
Sections 3 and 4. Section 5 provides some discussions and conclusions.

2 Model Formulation

The total population at time ¢, denoted by N(t), is subdivided into the mutually-exclusive com-
partments of susceptible individuals to corruption (S(t)); corrupt individuals (C(¢)); individuals
who ’recover’ from corruption (R(t)); corrupt individuals who are convicted and jailed (V'(¢));
and individuals who are resistant to corruption (7'(¢)), so that

N(t) = 5(t) + C(t) + R(t) + V(t) + T(2).

Corrupt interactions in the population is modelled using a standard incidence function.

The population of individuals who are susceptible to corruption (S(t)) is increased by the
recruitment of a proportion p (0 < p < 1) of immigrants (who are susceptible) into the population
(at a rate A), 'recovered’ individuals who become susceptible to corruption again (at a rate )
and convicted individuals who, after their release, become susceptible to corruption again (at
the rate £). The susceptible population is decreased by corruption, at a rate A (the corruption
force of ’infection’), where

__BC

CN-V

and [ is the corruption transmission rate. The susceptible population is further decreased by
natural death (at a rate p; natural removal occurs in all compartments at this rate), so that

A

%§:pA—AS—uS+ﬂR+§V
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The population of corrupt individuals (C(t)) is increased by the corrupt interaction that
affects and subsequently ’infects’ susceptible individuals (at the rate A). This population is
decreased by trial, conviction and subsequent jailing, which leads to removal from the society
(at the rate v), 'recovery’ (at the rate o)) and natural death. This gives

dc =AS—(y+a+p)C.
dt
The population of corrupt individuals who were not caught and convicted but ’recover’,
following counselling and public enlightenment programmes on the need to shun corruption
(recall that we are dealing with an imperfect society where not all persons who are corrupt faces
convictions) (R(t)) is increased by corrupt individuals who abandon a corrupt lifestyle (at a rate
«). This population is decreased by developing resistance to corruption (at a rate ¢), becoming
susceptible to corruption again after some time (at a rate 7) and natural death, so that we have

dR
EzaC—(gﬁ—i—#—i—,u)R.

The population of individuals who are resistant to corruption (7(t)) is increased by a pro-
portion (1 — p) of immigrants coming into the population who are resistant to corruption (at
the rate A) and 'recovered’ and previously convicted individuals who have developed resistance
to corruption (at the rates ¢ and v, respectively). This population is decreased only by natural

death. Hence we have T
i (1 —=p)A+ R+ oV — uT.

The population of convicted individuals (in a form of isolation and with no interaction with
the outside world) is increased by corrupt individuals who are caught and convicted (at the
rate ) and decreased by such individuals who later become susceptible to corruption after their
release, considering the period spent in jail (at the rate &), convicted individuals who, after
serving their time, become resistant to corruption (at the rate 1) and natural death. This gives

— =0 =+ +u)V.

Based on the above formulations and assumptions, the model for the spread of corruption in
a population consists of the following system of nonlinear (deterministic) differential equations
(Table 1 describes the associated state variables and parameters in the model).

%:m_xs—us”}zwm

%:As—mmw)a

o 00— (@ trtmR M
%z(l—p)A+¢R+wV—pT,

e =7C = (€4 + )V,

with initial conditions
5(0) = So, C(0) = Co, R(0) = Ry, T'(0) = Tp, V(0) = Vp.

Some of the main assumptions and features of the model are itemized below.
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i We assume that we are dealing with an imperfect society whereby not all corrupt individuals
are caught and convicted. Hence we make room for corrupt individuals who, likely due
to counselling and enlightenment campaigns, abandon their corrupt lifestyle and ’recover’
from corrupt tendencies;

ii Incorporating a class of convicted individuals who are jailed and in complete isolation from
the outside.

‘ Variable ‘ Interpretation ‘
S Population of individuals susceptible to corruption
C Population of corrupt individuals
R Population of individuals who ’recover’ from corruption
T Population of individuals who are resistant to corruption
v Population of convicted individuals who are jailed (isolated)
‘ Parameter ‘ Interpretation
0 Natural mortality rate
A Recruitment rate
154 Corruption transmission rate
P Fraction of immigrants who are susceptible to corruption
« corruption ’recovery’ rate
y Conviction rate
[0} Rate at which 'recovered’ individuals become resistant to corruption
s Rate at which the ’recovered’ individuals become susceptible to corruption
P Rate at which the convicted individuals become resistant
to corruption after they leave jail
19 Rate at which the convicted individuals become
susceptible to corruption after their release from jail

Table 1: Description of variables and parameters in the corruption model (1).
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2.1 Basic Properties

For the model (1) to be meaningful, it is important to prove that all its state variables are non-
negative for all time (¢). In other words, the solutions of the model (1) with positive initial data
will remain positive for all £ > 0.

2.1.1 Positivity of solutions and well-posedness of model

Since the model (1) monitors human population, all the state variables and parameters of the
model are non-negative. Consider the feasible region

D={S,C,R,T,V €R}:0< N <A/u}

It can be shown that the set D is a positively invariant set and a global attractor of this system.
That is, any phase trajectory initiated anywhere in the non-negative region Ri of the phase
space eventually enters the region D and remains in D thereafter.

Let Sp, Co, Ro, Ty, Vo = 0, Sg + Co + Ry + Ty + Vo = Ny. Then there exists solutions
S(t),C(t), R(t), T(t),V(t) for the dynamical system (1), with initial data Sp, Co, Ro,To, Vo at
time ¢ = 0, that are defined for all time ¢ > 0. In fact, S(¢), C(¢), R(t),T'(t), V (t) are nonnegative
and S(t) +C(t) + R(t)+T(t)+ V(t) = N(t) for all ¢t. If Co =0,Ry =0,V =0, then C(t) =0
and V(t) = 0.

Since N =S+ C+ R+ T+ V, it follows that the rate of change of the total population is
given by

= A — uN. (2)
and, therefore, that N(t) — A/u as t — oo. That is the total population is asymptotically
constant. The well-posedness of the model follows a straight forward application of the classical
theory [11].

Lemma 2.1 The region D is positively-invariant for the model (1) and, if Co > 0, then S(t) > 0,
R(0) > 0,7(0) > 0 and C(0) >0 for all t >0 and V is bounded by V = maz{V}, m}

Proof. The right hand side of system (1) is continuously differentiable and hence it is locally
Lipschitz, and therefore there exists a unique solution S(t),C(t), R(t),T(t), V (¢) to system (1)
with the initial data Sy, Cy, Ry, 1o, Vi that is defined on a maximal forward interval of existence
[11]. Consider the set D C R3, we have that since C(0) > 0 from system (1) we have that

C(t) > Coexp/o [Nﬁ_SV — K ]dt

R(t) = [Ro + /0 t aC(¢)ef2(¢-t0) g¢] iz lto=t)

V(t) = [Vo + /Ot ’yC’(C)eK?’(C*tO)dC] oKs(to—t)

T(t) = [To+ (1 — p)At + /Ot(¢R(g) + PV (())erCt0) 4] enlto=t

so that S(t) > 0, C(t) > 0, R(t) >0, T(t) >0, V(t) >0,V t>0, where K1 = a+ v+ p,
Ky=¢+m+pand Ky =€+ + .

To show that V is bounded by V' = max{Vj, m}, all we need do is to show whether
V(t) <w,Vt>0and that w > KiB if V) < w. Suppose that the above inequalities do not hold,
then there exists a time, ¢1, with V'(¢1) > 0 and V'(¢) > w. Using the equation for V in (1), we

have
dV (t1)

dt

=C(t1) — K3V (t1) <~v(C(t1) — 1) <0,
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since (C'(t1) —1) < 0 and v > 0. This is a contradiction which implies that V(t) < w, V ¢t > 0.
Suppose now that V'(0) > w > 2= In order to show that V() < V(0) V ¢ > 0, we assume that
the last inequality does not hold. Hence there exists a time to > 0 such that V' (¢2) > V(0) and
V/(tg) > 0.

However since V'(t2) > £, then

dV (t2)
dt

=C(t2) — K3V (t2) <~v(C(t2) — 1) <0,

but V’(t3) > 0. Hence we reach a contradiction and V() is bounded from above by V, where
V = max{Vjp, ) O

Lemma 2.1 guarantees the positivity of the different groups of individuals making up the
total population, S, C, R, T, and V, for all time ¢ > 0.

3 Asymptotic Stability of the Corruption-Free Equilibrium (CFE)

The corruption-free equilibrium of the model (1) is given by

o = (S*,C*,R*, V*,T) = <p—A,o,o,o, M).
I I

The linear stability of & can be established using the next generation operator method on
the system (1) [4, 15]. Using the notations in [15], it follows that F and V, which stands for
the new corruption infection terms and remaining transition terms, respectively, are given by
F=pfandV=a+pu+~7.

It follows that the effective corruption reproduction number of the model (1), denoted by Ry,
is given by

Ro=FV =P
a—+
The result below follows from Theorem 2 in [15].

Lemma 3.1 The CFE (&) of the model (1) is locally-asymptotically stable (LAS) if Ro < 1 and
unstable if Rg > 1.

The threshold quantity, Ry, is the effective corruption reproduction number. It represents
the average number of secondary cases of corruption generated by a typical corrupt individual
in a population that is completely susceptible to corruption (using the typical language in epi-
demiology [15]). The implication of Lemma 3.1 is that when Ry is less than unity (i.e. Rg < 1),
corruption can be eliminated from the population if the initial sizes of the sub-population of
the model are in the basin of attraction of the corruption-free equilibrium (&p). Hence, a small
influx of corruption-infected individuals into the community will not generate large 'outbreaks’
of corruption, and corruption dies out in time.

3.1 Backward Bifurcation Analysis

It is instructive to characterize the type of bifurcation the model (1) may undergo. This will go a
long way in determining factors that could hinder efforts in tackling corruption in the population.
We claim the following result.

Theorem 3.1 The model (1) exhibits backward bifurcation at Rog = 1 whenever a bifurcation
coefficient, denoted by a (and given below) is positive.
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Proof. Let
51 — (S**’ C**, R**’ T**’ V**)

represents any arbitrary endemic equilibrium of the model(1) (that is, an equilibrium in which
at least one of the infected components is non-zero). The existence of backward bifurcation will
be explored using the Center Manifold theory [3, 1]. To apply this theory, it is convenient to
carry out the following change of variables. Let S = x1, C = z9, R = 23, T = x4, V = x5.
Further, by using the vector notation X = (1,22, ...,25)", the model (1) can be written in the
form &X = F(X), with F = (f1, fa, ..., f5)7, as follows

dt
71 = f1 = pA — Ary — pry + wrg + s,
To = fo = Ary — K19,
73 = f3 = axs — Kows, (3)
Ty = fy = ¢r3+ (1 — p)A — pxy + s,
T5 = f5 = yr3 — K3xs,

where K1 =a+pu+v, Ko =¢+ pu+mand K3 =+ & + ¢ and the force of infection given by

A= fas and N =z +x9+x3+ 24 + T5.
N — Is
Let us choose 8 = * as a bifurcation parameter. Solving for § = 8* from Ry = 1 gives
K,
B=p="1
p

The Jacobian of the transformed system (3), evaluated at the corruption-free equilibrium (&)
with g = 8%, is given by

- —pp* T

0
J* = J(&)|p=p = 0 e —Ks
0 0 ¢ -
0 ~y 0 0 —Kj
The matrix J* has a right eigenvector given by w = (w1, ws, ...,ws)”, where
—pfrwa + Tws + {ws
w1 = )
1
Wo = Wy > O,
= —wy >0
w3 2w2 ) (4)
o hy
= — 4+ —wy >0,
YT UKy opKy
i
= — 0
Wwx ngz >
Furthermore, J* has a left eigenvector v = (vq, v, ...., v5) satisfying v.w = 1, with
rn=v3=v4=v5=0 and vy =19 >0. (5)

It follows from Theorem 4.1 in [1], by computing the associated non-zero partial derivatives of
F(x) (evaluated at the disease-free equilibrium, &), that the associated bifurcation coefficients,
a and b, defined by
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and

are computed to be

a

::2ﬁ*ﬂvmug[1-—p (WOJQ3+-5YKE> B <(1-—p)KH_+_91 ¢ Yy >} (6)

N A |
A 7 Ky K3 7 Ky pKy  plky

and
b = vowep > 0. (7)

Since the bifurcation coefficient b is positive, it follows from Theorem 4.1 in [1] that the model (1),
or the transformed model (3), will undergo a backward bifurcation if the backward bifurcation
coefficient a, given by (6), is positive. O

The phenomenon of backward bifurcation, which has been observed in numerous disease
transmission dynamics (for example see [1, 5]), is typically characterized by, in this case, the
co-existence of a stable corruption-free equilibrium and a stable corruption endemic equilibrium
when the associated corruption reproduction number of the model is less than unity. The soci-
etal implication of the backward bifurcation phenomenon of the model (1) is that the classical
requirement of having the corruption reproduction number (Rg) to be less than unity, while
necessary, is no longer sufficient for the control (eradication) of corruption in the population.
It is worth stating that, setting 7 = £ = 0 in the expression for a in (6) (and noting that all
parameters of the model (1) are positive and g* > 0), the bifurcation parameter a reduces to
(where v and wo are defined above)

28* uvows [ (1 — p)K; o) o Py
a=- o+ —L 1| <0, 8
A I Ky pKy  pi )

with v9 > 0 and wy > 0.

Thus, it follows from Theorem 4.1 in [1] that the model (1) does not undergo backward
bifurcation if 71 = £ = 0. Hence, this study shows that the rates at which individuals who
'recover’ from corrupt practices due to certain interventions like public enlightenment, counselling
e.t.c and previously convicted individuals become susceptible to corruption (7 # 0 and £ # 0,
respectively), are the causes of backward bifurcation in the corruption transmission model.

Hence, even when the parameters suggests that corruption can be controlled and even erad-
icated in the community, using the corruption reproduction number as basis for control, this
may prove difficult when these causes of the backward bifurcation are present in the dynamics
of corruption in the population.

Simply stated, the mathematical analysis in this section shows that having previously con-
victed and 'recovered’ individuals becoming susceptible to corruption (again) will make it difficult
to have corruption eradicated from the population.

3.2 Global Asymptotic Stability: Special Case 7 = ¢ = 0.
Consider the model (1) with 7 = & = 0. We claim the following:

Theorem 3.2 The CFE of the model (1) with m = £ = 0 is globally-asymptotically stable (GAS)
i D whenever Ry < 1.
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Proof. Consider the model (1) with 7 = ¢ = 0. Further, consider the following linear Lyapunov
function

F = pC(t),

with Lyapunov derivative (where a dot represents differentiation with respect to ¢ )

F =pC,
pBSC
:[N_V—(a—i-,u—i-’y)]C, ()
- C [ pB S _1]
(a+p+y) la+tp+yN-V '

It follows from (9), noting that S(¢) < N(¢) — V(t) in D for all ¢t > 0, that

F< ;(Ro—l)(}.
o+ mu—+y

Hence, F < 0 if Ry < 1 with F = 0 if and only if C=0. Therefore F is a Lyapunov function in
D and it follows from the LaSalle’s Invariance Principle [9], that every solution to the equations
in (1) (with 7 = & = 0) with initial conditions in D converges to & as t — co. i.e

(C (), R(1),V(#)) — (0,0,0)

as t — oo. Substituting C' = R =V = 0 into the first equation of (1) gives S(t) — ”TA as t — oo.

Thus (S,C,R,T,V) — (%,0,0, %) as t — oo for Ry < 1, so that the corruption-free
equilibrium, &, is GAS in D if Ry < 1 for the case m = £ = 0. O

The significance of the above result on the society is that, in the absence of ’recovered’
individuals and persons previously convicted (and jailed) for corruption becoming susceptible to
corruption again, corruption will be eliminated from the population if the corruption reproduction
threshold Ry < 1.

4 Existence and Stability of the Corruption Endemic Equilibrium
To establish the existence of the corruption endemic equilibrium of the model (1), let
81 — {S**’ C**7 R**’ T**’ V**}

represents any arbitrary corruption endemic equilibrium of the model (1).
The equations in (1) are solved in terms of the corruption force of infection at steady state

to give
G 1 [Kgomc** + KoéyC** + KgKgpA}
A+ Ky K3 ’
o AN* Ko K3pA (10)
K1 K K3 (A + p) = A (Kzam + K»¢y)’
R al™ e 1 [K3¢OZC** + Py K2C™ + Ko Kj3(1 —p)A] Ve 70**.
Ky’ o Ky K3 ’ K3

Note that the corruption force of infection at steady state, \**, is expressed as
BC**
Substituting the expressions in (10) into (11) give

)\**

(11)
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HN? — N (pBuKoKs — pK 1 Ky K3) = 0, (12)

where H = af(p — 1) +p(p + ¢)| K3 + [y((p — 1) + p¢) + (p + (1 — p) K1) K3]) K9, and further
reduces to
I{)\*>k - ,u,KlKQKg(RQ - 1) = O,
which finally leads to
_ MG KK
H
Hence, a unique corruption endemic equilibrium exist (i.e. A** > 0) when Ry > 1 as far

as H > 0. Clearly, if 1 = £ = 0, then H > 0 and there exists a unique corruption endemic
equilibrium for this case. Thus, the following result is established.

A* (Ro —1). (13)

Theorem 4.1 The model (1) has a unique endemic(positive) equilibrium when m = £ = 0
whenever Rg > 1.

The possibility of the existence of a corruption endemic equilibria exists even when Ry < 1.
This occurs when H < 0 which is possible when 7 # 0 and & # 0 since 0 < p < 1. This
further proves the possibility of a backward bifurcation when Ry < 1 whereby the corruption
free equilibrium will co-exist with a corruption endemic equilibrium. Therefore, the societal
implication of this is as stated before: individuals who ’recover’ from corruption after an inter-
vention programme and previously convicted individuals should strive not to become susceptible
to corruption, again. The relevant government agencies may determine and formulate policies
that could help with preventive strategies.

4.1 Local Asymptotic Stability of the Corruption Endemic Equilibrium

Since the total population is asymptotically constant, the result in [2] guarantee that the following
system

%sz—)\S—uS+7TR+§V,
dC

— =AS—(v+a+u)C,

dR

EZOCC—(¢+7T+N)R7

dV

EZWC—(QW'TPWLM)V,

where A = Nﬁ—g,, with N = %, has the same asymptotic qualitative dynamics as those of system

(1)

The Jacobian matrix for system (14) at the endemic equilibrium, &, is

“A-u -B 1 -D+¢

B A B-K 0 D
TE) = 0 a —Ky 0
0 o 0  —Ks
A= g P2 ad pD=-2°~ _
N — V= N_ye A (N V)2

The characteristic polynomial, associated with the local stability of J(&7), is

Ay (9)0* + As(9)0” + Aa(9)0® + A1 (¥)o + Ag = 0, (15)
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where

Ay =1,
A3 =A—-B+pu+ K, + Ky + K3,
Ay = —Dy— B+ (A— B+ p)Ks + Ky(A — B + p+ Ks)
+ Ki(A+p+ Ko+ K3),
Ay = —Dyp— Av{ — Aar + (—Bu+ (A+ p) K1) K3
4 Ky(—Dy — Bu+ (A~ B+ p)Ks + Ky (A + o+ K3),
Ag = —Aar K3 — Ko(y(Dp + AS) + (Bp — (A + 1) K1) K3)

and p; represents the eigenvalues of the Jacobian with ¥ denoting the model’s parameter vector.

The local stability of the corruption endemic equilibrium is tied to the roots of (15). The
corruption endemic equilibrium point is locally asymptotically stable when the polynomial in
(15) have negative real roots.

5 Discussions and Conclusions

In this work, we designed and discussed the asymptotic behaviour of a new deterministic model
for the dynamics of corruption in a population. The model (1) has a locally-asymptotically stable
corruption-free equilibrium whenever the associated corruption reproduction number (Rg) is less
than unity. This model undergoes the phenomenon of backward bifurcation, where the stable
corruption-free equilibrium co-exists with a stable corruption endemic equilibrium. The analysis
showed that this phenomenon is caused by the rates at which individuals who previously recovered
from corruption, following some intervention programme, and individuals who previously were
convicted and jailed for corruption, revert to being susceptible (again) to corruption.

It is also shown that the model has a globally-asymptotically stable corruption-free equilib-
rium (DFE) whenever the associated corruption reproduction number is less than unity when
individuals who recover from corruption and those previously convicted and jailed for corruption
never become susceptible to corruption but have developed total resistance to corruption.

We also showed that the unique corruption endemic equilibrium is locally- asymptotically
stable whenever the associated corruption reproduction number is greater than unity (as far
as the cause of the backward bifurcation phenomena, explained above, is no longer part of the
dynamics of the system).

This work has provided a theoretical basis for tackling corruption. It suggests that efforts
should be geared toward monitoring individuals who claimed that they had been helped by some
intervention programmes and seems resistant to corruption, only for such individuals to return
to being susceptible to corruption once more. Also persons who were previously convicted and
jailed for corruption should be closely monitored after their release as their being susceptible
to corruption (once more) could hinder efforts in eradicating corruption. Due to lack of data
on the state variables and parameters in the corruption model (1), it is not possible for us to
carry out meaningful and practical simulations on the model. However, this work has thrown up
important parameters (for example 7w and &) that could be gathered by the relevant government
agencies for better understanding of the burden of corruption in the society.

The assumption of having some individuals ’recover’ from corruption due to, say enlighten-
ment programmes, and never tried and convicted is based on the fact that we live in an imperfect
society where not all corrupt individuals get caught but some could, on there own, change from
their corrupt attitude and become better citizens in the society. However, it can be said that
monitoring such individuals in the population could prove difficult as they may not be moved to
report themselves to the relevant security agencies. However, through anonymous questionnaire
systems, it may be possible to obtain an insight into peoples general attitude to corruption and
their honest appraisal as to their current stand on the issue and their involvements, if any.
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It is imperative to examine two critical issues that could assist the society in tackling cor-
ruption: self recovered individuals and previously convicted and jailed individuals becoming
susceptible to corruption (again). While the former individuals may be difficult to track and
monitor, the latter individuals can be monitored after their release from prison. This is left to
the relevant government agencies to think about.
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