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Abstract. El Gamal encryption was introduced in 1985 and is still commonly used today. Its hardness is based on a
discrete logarithm problem defined over the finite abelian cyclic group. The group chosen in the original paper was
Ly, but later it was proven that using the group of Elliptic Curve points could significantly reduce the key size
required. The modified El Gamal encryption is dubbed its analog version. This analog encryption bases its hardness
on Elliptic Curve Discrete Logarithm Problem (ECDLP). One of the fastest attacks in cracking ECDLP is the Pollard

Rho algorithm, with the expected number of iterations ?, where n is the number of points in the curve. This paper

proposes a modification of the Pollard Rho algorithm using a negation map. The experiment was done in El Gamal
analog encryption of elliptic curve defined over the field Ly, with different values of small digit p. The modification

was expected to speed up the algorithm by N2 ~ 1.4 times. The average of speed up in the experiment was 1.9 times.
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Abstract

The nonparametric regression model is applied to regression curves for which the regression curve is unknown.
Fourier series estimation is an approach in nonparametric regression, which has high flexibility and is able to adjust
to the local nature of data effectively. The purpose of the research is to obtain an estimate of the nonparametric
regression model with the Fourier series approach with optimal oscillation values and the model suitability of the
positive case of Covid-19 in Indonesia. Research on modeling positive cases of Covid-19 in Indonesia using
nonparametric regression with the best Fourier series approach is found in the third oscillation by having a minimum
GCV of 78969281 with the best model criteria R? = 97.86%. The influencing factors are the percentage of active

smokers, the number of health workers, the number of health service facilities, population density and the percentage
of the poor population.
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Abstract. The Fay-Herriot model generally uses the EBLUP (Empirical Best Linear Unbiased Prediction) method,
which is less flexible due to the assumption of linearity. The P-Spline semiparametric model is a modification of the
Fay-Herriot model which can accommodate the presence of two components, linear and nonlinear predictors. This
paper also deals with spatial dependence among the random area effects so that a model with spatially autocorrelated
errors will be implemented, known as the SEBLUP (Spatial Empirical Best Linear Unbiased Prediction) method.
Using data from SUSENAS, PODES, and some publications from BPS, the main objective of this study is to estimate
the mean years school at the sub-district level in Bogor district using the EBLUP, Semiparametric P-Spline approach,
and the SEBLUP method. The results show that based on the RRMSE value, the cubic P-Spline model with three knots
predicts the mean years school better than EBLUP. Meanwhile, the addition of spatial effects into the small area
estimation has not been able to improve the estimated value of the P-Spline semiparametric approach.
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Abstract. The non-parametric regression model can consider two correlated responses. However, for these
conditions, we cannot use the usual estimation process because there are violations of assumptions. To solve this
problem, we simultaneously use a penalized weighted least square involving knots, smoothing parameters, and
weighting in the estimation criteria. The estimation process involves a weighted criteria matrix i in the estimation
criteria. Estimation results show that the estimated two-response non-parametric regression function with penalized
spline is a linear estimation class in y response observation and depends on the knot point and smoothing parameter.

Furthermore, the use of the model on toddler growth data shows changes in the weight and height gain pattern. The

pattern segmentation that experienced a gradual increase was age 7-43 months for weight and age 6-54 months for
height.
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Abstract. A dynamic model of banking loans based on the gradient adjustment process is presented. The amount of
loan that will be channeled in the future depends on the sign of marginal profit of loan. In this paper, we study the
deposit cost in the dynamics of a bank's loan using the bifurcation theory. The analysis shows that the deposit cost
can affect the stability of loan equilibrium . If the deposit cost is too high, then the loan equilibrium can lose its stability
through transcritical bifurcation. Meanwhile, if the deposit cost is too low, then the loan equilibrium may lose its
stability via flip bifurcation and road to chaos. The loan equilibrium is stable if the deposit cost is in between the
bifurcation values. These findings are confirmed by the numerical simulations. In addition, we present the graph of
Lyapunov exponent to see the existence of chaos and the graph of chaotic loan that is sensitive to the initial condition.

Keywords: chaos, deposit cost, flip bifurcation, transcritical bifurcation.

Article info:

Submitted : 30" June 2022 Accepted: 17" October 2022

How to cite this article:

M. F. Ansoriand S. Hardyanto, “ANALY SIS OF BANKING DEPOSIT COST IN THE DYNAMICS OF LOAN: BIFURCATION AND CHAOS
PERSPECTIVES”, BAREKENG: J. Math. & App., vol. 16,iss. 4, pp. 1283-1292, Dec., 2022,

This work is licensed under a Creative Commons Attribution-ShareAlike 4.0 International License.
Copyright © 2022 Author(s)

1283
hasiy

Wy hlipsiigjs3.unpattiacidindex. phpvbarekeng/ B barekengmath@yahoo.com




1284 Ansori, etal Analysis of Banking Deposit Cost in the Dynamics of Loan ...

1. INTRODUCTION

Bank operating costs include all costs incurred to fund the bank’s operations. They have a significant
role in the bank’s financial preservation and they must be maintained so that the bank’s finances remain
healthy. Like other financial or company institutions, banks will love to have minimum costs, but too low
costs can make them have risk-seeking behavior in running the company operations. On the other hand, too
high costs can cause the activities cannot run effectively because of a big reduction in the profit. Banks as the
financial institution will manage their operations more effectively to cut costs and maximize profit the more
liberated they are from various restrictions in conducting business [1]. Without proper considerations and
policies, the operating costs may swell, negatively impacting the financial condition. To further reduce
interest rates and concentrate on raising low-cost funds, such as current accounts and savings accounts, is one
strategy used by banks to reduce operational costs. In order to keep operational costs under control, it is
necessary to develop efficiency measures by increasing the use of technology in business processes.

The main financial aspects of banks are deposits and loans. Many researchers assumed the bank’s
operating costs are formed as a linear or nonlinear function of deposit and loan [2], [3], [4], [5]. [6]. Banks
with a lower incidence of bad loans may have operational costs beyond the optimal minimum and may thus
be branded as inefficient since good loan screening and monitoring incur greater expenditures [7]. The
openness of the loan market and bank cost effectiveness are closely related, particularly, the performance of
the banks is better in terms of cost efficiency the more free the loan market [8]. Based on the consequence of
risk-taking, the regulatory enforcement’s impact on loan costs will make the penalized banks act more
responsibly by offering cheaper loans to less hazardous businesses [9]. In the view of stickiness level, banking
cost among non-financial companies rises as a result of banking competition by escalating competitive
pressure and enhancing loan accessibility [10]. When a company, like a bank, is up against the competition,
it would be simple to raise costs when sales were up, but tough to reduce spending when sales were down

[11].

A number of studies have been conducted to address the relationships between banking costs and other
financial factors. By specifically examining the connection between the cost of deposits and bank capital
buffers, [12] examined the impact of market discipline. [13] provided evidence that the cost of bank loans is
influenced by carbon risk through two fundamental channels: a company’s profitability and earnings
volatility. For the borrowers, debt maturity dispersion is essential in reducing rollover risk, which in tum
lowers loan costs [ 14]. Under ratings-contingent capital regulation, changes in borrowers’ credit ratings may
change the risk weights on bank loans, which might have an immediate effect on the capital needs of lending
banks and the cost of financial intermediation of the bank [15]. Examining the impact of banking regulations
on commercial banks’ ideal conduct, [16] paid particular attention to the regulatory implications of the
banking cost structure. In the study on shadow banking, [17] argued that shadow banks assist in identifying
ways to get over the stringent restrictions on bank operations and product selection, enhancing banks’
capacity to reduce costs. Related to financial instability, [18] showed that financial instability reduces the
cost of bank debt, irrespective of the borrower type.

In this paper, we construct a dynamic model of a banking loan consisting of the bank’s operational cost
in the case of deposit cost. We continue the works of authors in [19], where they analyze the cost of loan’s
effects on the banking loan dynamics. The model is based on the gradient adjustment process, where the sign
of the loan’s marginal profit determines how much money will be loaned in the future. Many papers studied
dynamic models based on the gradient adjustment process to analyze various aspects that appeared in
oligopoly markets in economics and banking [20], [21], [22], [5], [6], and they used bifurcation theory to
examine the stability conditions of the models. In this research, we also use bifurcation theory to investigate
the role of the deposit cost in loan dynamics. The results of the analysis demonstrate that loan equilibrium
stability can be impacted by the deposit cost. When the deposit cost is too large, the loan equilibrium might
lose its stability via transcritical bifurcation and becoming zero. In the meantime, if the deposit cost is
sufficiently low, the loan equilibrium may lose its stability via flip bifurcation and can produce chaotic
behavior.
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2. RESEARCH METHODS

We follow [23]. [24]. [19]. to model the loan dynamics of a bank but with a simpler balance sheet
structure as in [22]. Suppose a bank has a balance sheet component: deposit (D), equity (E), and loan (L).
The bank’s equity will be bounded below by the capital regulation from the central bank. In the reality, as
presented in [23], the banking data shows that the ratio of equity respect to loan can be assumed as constant.
In other words, we can write

— =K

L

for some 0 < k < 1. In this model, the deposit acts as the balancing variable. Therefore, we have
D=L-E=(1-k)L

Suppose the period in the model is a discrete time ¢, ¢t = 0,1, 2, -- The dynamics of loans are modeled
following the gradient adjustment process [25], [22]. The amount of loan channeled by the bank in the next
period (L¢44) depends on the marginal profit of loan (@1, /@ L;). The model is given below

am;
Lt+1:Lt+“LLta_Lt (1)

where a, is called the speed of adjustment parameter, a;, > 0.

The bank’s profit (1) is obtained by calculating the interest of the loan (L) minus the expense of
deposit (rpD) and equity (rgE) and the bank’s costs (C). Following the assumptions of the Monti-Klein
model [26], [27], the interest rates of loans and deposits are defined by

ry=4a;— bLL

and
rp=dap+ bDD

where ay, by, ap, bp > 0. The expense of equity rg is assumed to be a constant. The bank’s costs contain
the cost of the deposit and the cost of the loan as written below

CZCDD+0LL

where 0 < cp, ¢; < 1. The deposit cost parameter ¢p. which is also called as the marginal cost of deposit, is
the main topic of analysis in this paper.

The profit at time ¢ is calculated by

Ty =1 L —rpDy —1rgE — Cy

=(a; — b L)L, — (ap +bpD)D; — rgkL, — (cpDy + ¢ Ly)

=(a— b L)L — (ap+bp(1 —w)L)(1 — K)L; — gl — (cp(1 — KL, + ¢ Ly)
= (ay — [rex+ ¢y + (ap + ¢p)(1 — k)DL, — [by + bp (1 — K)?]|L}

and then we have the marginal profit of the loan
on
a_Lt =a; — [rgi+c, + (ap + cp)(1 — ©)] — 2[by + by (1 — K)?|L, )
t

By substituting (2) into (1), we get
Liyi =L+ agla, — [rge+ ¢ + (ap + cp)(1 — k)] — 2[by + bp(1 — ©)?|L,) (3)
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2.1 Equilibrium Analysis
The equilibrium of the loan in the model (3) can be obtained by setting Ly, 4 = L;. The result is there
exist two equilibrium points L’El) =0and
Lo = ap — [rgx + ¢ + (ap + cp) (1 — k)]
@ 2[by + bp(1 —Kk)?]
The positivity condition of the equilibrium L*(‘z) is

ap > [rgk+ ¢, + (ap + cp)(1— k)]

Suppose the model (3) is rewritten as Ly,; = f(L;). The model is a one-dimensional map. As
mentioned in [28], the equilibrium of the map is stable if |f"(L")| < 1. The stability of the equilibriums L,
and LEZ) are given in the following theorems. Before that, the first derivative of f is given by

f'Le) =1+ ay(a, — [rgk + ¢, + (ap + cp)(A = 1)]) — 4ay[b, + by (1 — K)*]L;
Theorem 1
The equilibrium of the loan L{;y is unstable.
Proof. We see that
f’(L,El)) =1+ CIL(CLL - [rE'K+ Cy, + (aD + CD)(]. - K:)]) >1

Thus LEI) is unstable. [

Theorem 2
S . . 1 2
The equilibrium of loan L,y is stable if ¢, > E(LLL - [ﬂ_:. +rgk+cp +ap(1l— K)])

Proof. We have

fJ(Ltz)) =1+ay(a, —[rgx + ¢, + (ap + cp)(A — 0] — 2a(a, — [rex + ¢, + (ap + ¢p) (A = K)])
=1-a(a, —[rgr+c, +(ap+cp)(1—-K)]) <1

On the other hand, we obtain
f'(Liy) =1—ay(a, — [rex + ¢, + (ap + cp)(1— ©)]) > —1

requiring ¢cp > (a; — [2/a; + rek + ¢, + ap(1 — k)]) /(1 — k). Therefore L’Ez) is stable. [

2.2 Bifurcation Analysis

We follow the Jury stability criterion in [29] for a one-dimensional map. The equilibrium L,Ez) will lose
its stability through transcritical bifurcation when f"(LEZ)) = 1. On the other hand, L(,, will lose its stability
through flip bifurcation when f’(LEZ)) = —1. The focus of this paper is to analyze the parameter of deposit

cost ¢p. Therefore, the parameter ¢, will act as the bifurcation parameter. By doing simple calculations, we
have the following theorems.

Theorem 3
The equilibrium of the loan L’EZ) may lose its stability through transcritical bifurcation when cp = ¢}, where
ap, — [rex + ¢ + ap(1 —«)]

1-«k

T —
Cp =

Proof. The proof is directly obtained by solving the equation
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f'(Lizy) =1 =ayla, = [rge+ ¢, + (ap + )1 =) = 1

for parameter c¢p. The solution is ¢ = (a, — [rgx + ¢ +ap (1 — K)PD/(1— k). [

Theorem 4

The equilibrium of the loan L’EZ) may lose its stability through flip bifurcation when ¢, = cf, where
1

2
ch :m(aL - [a—+TEK+CL+ aD(l—rc)])
L

Proof. Similar to the proof of Theorem 3, the proof of this theorem is directly obtained by solving the
equation

f’(L’EZ)) =1—a;(a,—[rgk +c,+ (ap +cp)(1—K)]) = -1
for parameter ¢p. The solution is ¢y = (a; — [2/a; + 15k + ¢ + ap(1 — D /(1 — k). [

Here, we can observe that ¢§ < cJ. In other words, the parameter of deposit cost must be in between
the flip and transcritical bifurcation values so that the equilibrium of the loan can stay stable. From Theorem
4, we have the following remark about the existence of the flip bifurcation values that are implied by the
condition of the speed of adjustment parameter.

Remark 5
The flip bifurcation value c§ = (a; — [2/ay, + 1gic + ¢, + ap(1 — )N/ (1 — k) exists (0 < c5 < 1) if
2 2

<a <

a; — [rex + e +ap (1 —K)] a; — [rex + ¢ + (ap + 1)(1 — k)]

Proof. The proof is directly obtained by solving the inequality

1 2
(aL— [a—+ gk + Cp +a5(1—x)]) <1
L

0<
1—k

for parameter «; .

3. RESULTS AND DISCUSSION

We perform some numerical simulations to visualize and also to confirm the findings in the previous
section. The simulations use parameters’ value as presented in Table 1. The reason for choosing those
parameters’ values for the need of simulations only, but they still fulfill the positivity condition of equilibrium
ie.a; > [rgk + ¢, + (ap + ¢p)(1 — k)]. From Table 1, we can calculate the bifurcation values of deposit
and loan costs, that is c§ = 0.04 and ¢f = 0.1487.

Table 1. Parameters’ value used in simulations

Parameter Value
ap 0.2
by 0.05
ap 0.01
by 0.05
Te 0.05
K 0.08
Cp 0.05
c 0.05
a; 5and 20

Ly 05
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First, we want to see the trajectory of the loan L; versus time in accordance with changes in the deposit
cost parameter ¢p. The graphs are presented in Figure 1. Figure la shows loan trajectories that all are
convergent. This can be obtained by using small value of @; = 5. The lower value of ¢, makes the loan
equilibrium become larger. Meanwhile, in Figure 1b, when the value of «; is quite bigger, the trajectory of
the loan fluctuates as the parameter ¢, goes lower.

0.7 —= - 2 : " 1
. ¢, =0.01 ——c=0.01
06! p=0-04 o8], nN ||,||| | (|50
¢,=0.07 1l 1 f I I' AR || ¢,=0.07 |
' IR HIVTI = |
0 5: cD=D_1 0.6 ,|_ ) l' | . Iu'! | ll.] ‘|.I I |. (A Cy 0.1 |
= | - N VIV ‘I WAV fi
o .
|| | L1
04| 0-4-|| -1 I+ ' |
0.3 0.2
0.2 0=
0 10 20 30 40 50 60 0 10 20 30 40 50 60

t
(a) (b)

Figure 1. Graphs of the Loan L, versus Time t for Various Values of the Deposit Cost Parameter cj,. Panel,
(a). is for the Case a; = 5 and Panel, (b). is for the Case a; = 20.

The use of a bifurcation diagram for analyzing the effect of changes in a parameter on the dynamics of
a map can give rich interpretations, for example when the map is stable or not and when it can cause chaotic
behavior. In Figure 2a, we present a bifurcation diagram of the deposit cost parameter ¢j, . From Figure 2a we
can see that the loan equilibrium is zero when the deposit cost parameter is greater than the transcritical
bifurcation value or ¢p > cb, and we have a stable and positive loan equilibrium when the deposit cost
parameter is in between the transcritical and flip bifurcation values or ¢ < ¢p < ¢F. At this interval, the loan
equilibrium increases while the parameter ¢, decreases. Starting from ¢, < 5, the loan equilibrium produces
period-doubling (2-period, 4-period, and so on), and this leads to chaos. In Figure 2b, we depict the graph of
Lyapunov exponent respected to Figure 2a. We plot the graph of Lyapunov exponent with black dots if the
graph does not exceed zero, and with red dots when the graph is greater than zero. The positive Lyapunov
exponent means the dynamics of the loan become chaotic.

08

-
@
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=]
06 &
. ]
e 3
04 S i
(=8
Transcritic = -2 :
02 il value -t 'Flip
. ¢ I'_ = 0. 1487 25 ) 1o, valum
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0 0.05 01 0.15 0.2 0 0.05
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Figure 2. (a) Bifurcation Diagram of the Deposit Cost Parameter cp and
(b) the Respective Lyapunov Exponent. The Simulations Use a; = 20.

It is always fascinating to see how a map hehaves when its dynamics become unstable, such as when
they become periodic or even chaotic. The map’s trajectory is the most straightforward visualization. There,
we can observe the dynamics of the trajectory in real-time as it moves toward equilibrium. The cobweb
diagram of the map is another technique for investigating qualitative behavior. The plot (L, L;44) associated
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cobweb diagram for the case of ¢ = 0.01 is given in Figure 3b. The black trajectory line only crosses the
dashed-blue curve eight times when t is big, as can be seen in Figure 3b. To put it another way, the map is
moving toward an 8-period cycle. Figure 3b shows the cobweb diagram for the case of ¢p = 0.0005. The
black trajectory line frequently crosses the dashed-blue curve in many places when ¢ is big. Or, to put it
another way, the map is chaos.
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Figure 3. Cobweb Diagram of (L, L, ;) when the Deposit Cost Parameter (a) ¢;, = 0.01 and
(b) cp = 0.0005. The Simulations Use a; = 20.

1

An example of the chaotic behavior of the loan map is given in Figure 3 for the parameter ¢ = 0.0005.
In the figure, we plot two graphs of the loan map with slightly different initial values. The blue graph uses
initial value Ly = 0.5, and the red graph uses initial value L, = 0.50001. In the figure, it can be seen that
both blue and red graphs are similar at the beginning period of time and then they separate and produce
distinctive paths.
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Figure 4. Sensitivity dependence of the chaotic loan dynamics on the initial condition for deposit cost parameter

¢p = 0.0005. The simulation uses a; = 20

4. CONCLUSIONS

The number of a bank’s costs that depends on the amount of deposit always be an operational problem
that needs to be managed effectively and optimally. Such problem is assessed in this paper with the objective
to see their effects on the dynamics of the loan. Smaller deposit cost produces higher loan equilibrium. The
results in this paper show that the deposit cost must be not too high or too low. Too high a deposit cost will
cause the loan to vanish in the future. Meanwhile, too low deposit cost may cause the loan to be unstable and
lead to chaos. The model in this paper is a very simple model of one bank that has a simple balance sheet
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structure. Thus, the model can be generated into a more general model which consists of more balance sheet
components or to address some banking policies such as macroprudential policy that focuses on controlling
the growth of banking loans [30], [31]. Other future works can also be done by implementing the model on
banking data such as in [32], [33].

AKNOWLEDGEMENT

This research is funded using funds from APBN FSM UNDIP T.A. 2021.

REFERENCES

[1] G.E. Chortareas, C. Girardone, and A. Ventouri, “Financial freedom and bank efficiency: Evidence from the European Union,”
J. Bank. Financ.,vol. 37, no. 4, pp. 12231231, Apr. 2013, doi: 10.1016/JJBANKFIN 2012.11.015.

[2] 5. Yamazaki and H. Miyamoto, “A Note on Bank Behavior and Monetary Policies in an Oligopolistic Market,” 2004,

[3] K. Matthews and J. Thompson, The economics of banking. 2nd ed. 2008,

[4] M. F. Ansori, N. Sumarti, K. A. Sidarto, and 1. Gunadi, “Dynamics of Bank’s Balance Sheet: A System of Deterministic and
Stochastic Differential Equations Approach,” Int. J. Math. Comput . Sci.,vol. 16, no. 3, pp. 871-884, 2021.

[5] S.Brianzoni and G. Campisi, “Dynamical analysis of a banking duopoly model with capital regulation and asymmetric costs,”
Discret. Contin. Dyn. Syst. - Ser. B, vol. 26, no. 11, pp. 58075825, 2021, doi: 10.3934/DCDSB .2021116.

[6] 8. Brianzoni, G. Campisi, and A. Colasante, “Nonlinear banking duopoly model with capital regulation: The case of Italy,”
Chaos, Solitons & Fractals, vol. 160, p. 112209, Jul. 2022, doi: 10.1016/J.CHAOS 2022.112209.

[71 M. C. V. Manlagiit, “Cost efficiency, determinants, and risk preferences in banking: A case of stochastic frontier analysis in
the Philippines,” J. Asian Econ., vol.22,no. 1, pp. 23-35,Feb. 2011, doi: 10.1016/].ASIECO.2010.10.001.

[8] G. Chortareas, G. Kapetanios, and A. Ventouri, “Credit market freedom and cost efficiency in US state banking,” J. Empir.
Finane ., vol. 37, pp. 173185, Jun. 2016, doi: 10.1016/J JEMPFIN 2016.03.002.

[9] Y. D.Deli, M. D. Delis, I. Hasan, and L. Liu, “Enforcement of banking regulation and the cost of borrowing,” J. Bank. Financ.,
vol. 101, pp. 147-160, Apr. 2019, doi: 10.1016/TTBANKFIN.201901.016.

[10] E.Lee,C.Kim,and M. A. Leach-Ldpez, “Banking competition and cost stickiness,” Financ. Res. Lett.,vol.41,p. 101859, Jul.
2021, doi: 10.1016/1 FRL.2020.101859.

[11] W.Liand K. Zheng, “Product market competition and cost stickiness,” Rev. Quant. Financ. Account., vol. 49, no. 2, pp. 283-
313,2017.

[12] A. R. Fonseca and F. Gonzdlez, “How bank capital buffers vary across countries: The influence of cost of deposits, market
power and bank regulation,” J. Bank. Financ.,vol.34,no. 4, pp. 892-902, Apr. 2010, doi: 10.1016/].JBANKFIN.2009.09 020.

[13] B.Zhuand Y. Zhao, “Carbon risk and the cost of bank loans: Evidence from China,” Technol. Forecast. Soc. Change, vol. 180,
p. 121741, Jul. 2022, doi: 10.1016/J TECHFORE .2022.121741.

[14] W.C. Chiu, T. H. D. King, and C. W. Wang, “Debt maturity dispersion and the cost of bank loans,” J. Corp. Financ., vol. 70,
p. 102049, Oct. 2021, doi: 10.1016/J JCORPFIN.2021.102049.

[15] I.Hasan,S.J. Kim, P. N. Politsidis, and E. Wu, “Loan syndication under Basel II: How do firm credit ratings affect the cost of
credit?,” J. Int. Financ. Mark. Institutions Money, vol. 72, p. 101331, May 2021, doi: 10.1016/J.INTFIN.2021.101331.

[16] E.Dalla and E. Varelas, “Regulation & oligopoly in banking: The role of banking cost structure,” J. Econ. Bus., vol. 104, p.
105836, Jul. 2019, doi: 10.1016/I.JECONBUS .2019.02.002.

[17] X. Hou, 8. Li, P. Guo, and . Wang, “The cost effects of shadow banking activities and political intervention: Evidence from
the banking sector in China,” Int. Rev. Econ. Financ., vol. 57, pp. 307-318, Sep. 2018, doi: 10.1016/J IREF.2018.01.019.

[18] M. Quijano, “Financial fragility, uninsured deposits, and the cost of debt,” North Am. J. Econ. Financ.,vol. 24, no. 1, pp. 1539~
175, Jan. 2013, doi: 10.1016/J NAJEF.2012.10.001.

[19] M.F. Ansori and S. Khabibah, “The role of cost of loan inbanking loan dynamics: Bifurcation and chaos analysis,” BAREKENG
J. Math App ., vol. 16, no. 3, pp. 1031-1038, 2022, doi: 10.30598/barekengvoll6iss3ppl031-1038.

[20] A. A. Elsadany, “Dynamics of a delayed duopoly game with bounded rationality,” Math. Comput. Model ., vol. 52, no. 9-10,
pp. 14791489, Nov. 2010, doi: 10.1016/JMCM 201006 011.

[21] A, A.Elsadany, “Dynamics of a Cournot duopoly game with bounded rationality based on relative profit maximization,” Appl.
Math. Comput.,vol. 294, pp. 253-263, Feb. 2017, doi: 10.1016/J.AMC.2016.09 018,

[22] L. Fanti, “The dynamics of a banking duopoly with capital regulations,” Econ. Model., vol. 37, pp. 340-349, Feb. 2014, doi:
10.1016/1LECONMOD 2013.11 010.

[23] M. F. Ansori, N. Sumarti, K. A. Sidarto, and 1. Gunadi, “Analyzing a macroprudential instrument during the COVID-19
pandemic using border collision bifurcation,” Rev. Electrdnica Comun.y Trab. ASEPUMA Rect@, vol. 22, no. 2, pp. 113-125,
2021, doi: 10.24309/recta.2021.22.2 04.

[24] M. F. Ansor, “Model matematik dan aplikasinya untuk menganalisis instrumen makroprudensial,” Institut Teknologi Bandung,
2021.

[25] G.I. Bischi, C. Chiarella, M. Kopel, and F. Szidarovszky, Nonlinear Oligopolies: Stability and Bifurcations . Berlin: Springer-
Verlag, 2010.

[26] M. A. Klein, “A theory of the banking firm,” J. Money. Credit. Bank., vol. 3, pp. 205-218, 1971.




BAREKENG: J. Math. & App., vol. 16 no. 4, pp. 1263-1292, December, 2022 1291

M. Monti, *Deposit, credit and interest rates determination under alternative objective functions,” in Mathematical methods in
investment and finance , GP. Szego and K. Shell, Ed. Amsterdam, 1972,

K. Alligood, T. Sauver,and 1. Yorke, Chaos: An Introduction to Dynamical Systems. New York: Springer-Verlag, 1996.

G. Gandolfo, Economic Dynamics: Methods and Models, 2nd ed. Amsterdam: Elsevier Science Publisher BV, 1985.

M. F. Ansori, N. Sumarti, K. A. Sidarto, and . Gunadi, “An Algorithm for Simulating the Banking Network System and Its
Application for Analyzing Macroprudential Policy,” Comput. Res. Model., vol. 13, no. 6, pp. 1275-1289, 2021, doi:
10.20537/2076-7633-2021-13-6-1275-1289.

I. Gunadi and C. A. Harun, “Revitalising reserve requirement in bank ing model: An industrial organisation approach,” SEACEN
Oceas. Pap.,no. 51,2011,

M. F. Ansori, K. A. Sidarto, and N. Sumarti, “Model of deposit and loan of a bank using spiral optimization algorithm,” J.
Indones. Math. Soc.,vol. 25 ,no. 3, pp. 292-301,2019.

M. F. Ansori, K. A, Sidarto, and N. Sumarti, “Logistic models of deposit and loan between two banks with saving and debt
transfer factors,” in AIP Conference Proceedings, 2019, vol. 2192 doi: 10.1063/1 5139148,




1292

Ansori., etal

Analysis of Banking Deposit Cost in the Dynamics of Loan ...




ANALYSIS OF BANKING DEPOSIT COST IN THE DYNAMICS OF

LOAN: BIFURCATION AND CHAQOS PERSPECTIVES

ORIGINALITY REPORT

1 O% 4% 1 O%

Ay

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

Rahmania Ayu Wardani, Sugiyarto Surono,

Goh Kang Wen. "OPTIMIZATION OF
PORTFOLIO USING FUZZY SELECTION",
BAREKENG: Jurnal llmu Matematika dan
Terapan, 2022

Publication

2%

Wei Zhou, Rong-Rong Liu, Tong Chu.
"Bifurcation, global dynamics and

synchronization in a Bertrand game with R&D

spillover and semi-collusion", Journal of

Difference Equations and Applications, 2020

Publication

T

Submitted to Institut Pertanian Bogor
Student Paper

e

T

mdpi-res.com

Internet Source

-~

(K

Submitted to University of Sheffield

Student Paper

T




Eleni Dalla, Erotokritos Varelas. "Regulation &
oligopoly in banking: The role of banking cost
structure", Journal of Economics and
Business, 2019

Publication

T

Meryta Febrilian Fatimah, Fitriana Hasnani,
Nikken Prima Puspita. "QUOTIENT SEMINEAR-
RINGS OF THE ENDOMORPHISM OF
SEMINEAR-RINGS", BAREKENG: Jurnal IImu
Matematika dan Terapan, 2022

Publication

(K

B Muhammad Fajar, Eko Fajariyanto. "LEE- <1 o
CARTER MODELING FOR MORTALITY IN
INDONESIA WITH A BAYESIAN APPROACH",
BAREKENG: Jurnal llmu Matematika dan
Terapan, 2022
Publication
n SStiEnr;r;;EEred to Istanbul University <1 o
Maria Chelo V. Manlagfiit. "Cost efficiency, <'] o
determinants, and risk preferences in ’
banking: A case of stochastic frontier analysis
in the Philippines", Journal of Asian
Economics, 2011
Publication
meﬂz?s.oljge.um muenchen.de <1 o




P Fonseca, A.R.. "How bank capital buffers vary <1
. : %
across countries: The influence of cost of
deposits, market power and bank regulation”,
Journal of Banking and Finance, 201004
Publication
13 Mohammed Mizanur Rahman, Md. Mominur <1 o
Rahman, Mahfuzur Rahman, Md. Abdul Kaium ’
Masud. "The impact of trade openness on the
cost of financial intermediation and bank
performance: evidence from BRICS countries",
International Journal of Emerging Markets,
2021
Publication
www.chuo-u.ac.
Internet Source Jp <1 %
Eunsuh Lee, Chaehyun Kim, Maria A. Leach- 1
L , . . <l%
6pez. "Banking competition and cost
stickiness", Finance Research Letters, 2020
Publication
Jonner Nainggolan, Moch. Fandi Ansori. <1 o
"Stability and Sensitivity Analysis of the ’
COVID-19 Spread with Comorbid Diseases",
Symmetry, 2022
Publication
odo C.A. Teixeira, Francisco J.F. Silva, Ana V.
: . <o

Fernandes, Ana C.G. Alves. "Banks’ capital,
regulation and the financial crisis", The North



American Journal of Economics and Finance,

2014
Publication
Xiaohui Hou, Shuo Li, Pin Guo, Qing Wang. <1 o

"The cost effects of shadow banking activities
and political intervention: Evidence from the
banking sector in China", International Review
of Economics & Finance, 2018

Publication

Hui Li, Wei Zhou, A. A Elsadany, Tong Chu.
"Stability, multi-stability and instability in
Cournot duopoly game with knowledge
spillover effects and relative profit

maximization", Chaos, Solitons & Fractals,
2021

Publication

<1%

Exclude quotes On Exclude matches Off

Exclude bibliography On



ANALYSIS OF BANKING DEPOSIT COST IN THE DYNAMICS OF
LOAN: BIFURCATION AND CHAQOS PERSPECTIVES

GRADEMARK REPORT

FINAL GRADE GENERAL COMMENTS

/ ’I OO Instructor

PAGE 1

PAGE 2

PAGE 3

PAGE 4

PAGE 5

PAGE 6

PAGE 7

PAGE 8

PAGE 9

PAGE 10




	5162_Pemberitahuan Hasil Akreditasi Jurnal Ilmiah Periode I Tahun 2021.pdf (p.1-2)
	Lampiran SK Periode 1 Tahun 2021.pdf (p.3-163)

