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Abstract

This paper investigates the viability of investing in community banking in a
seemly cashless society using internal and external variables considered to be
determinants of bank profitability. The well celebrated Bayesian model
averaging is employed, and it reveled that from the fourteen variables
considered EQTY, AST, INV, CAR, CRR, B&Z, EXM, LTA, DTA, GDP, IRR,
EXR and IR which gave 16384 plausible models generated by MCMC
algorithm a sample of 2785 models were sampled. Only EQTY, AST, INV,
CAD, CRR, BSZ and EXM showed evidence of strong explanatory power in
explaining community Banks viability, with EQTY as the most probable
predictor. It is found that the mean recorded number of covariates is seven
with a shrinkage statistics 0.9988 meaning that for any community bank to
succeed in a seemly cashless society they must give more attention and
improve greatly on returns on EQTY, AST, INV, CAD, CRR, BSE and EXM.
Thisfinding isin consistent with what isin literature for commercial banks
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The importance of the banking sector in the overetinomic development of
any nation cannot be overemphasized. In Nigerigs the backbone of the Nigeria
economy as it plays an important financial mectetion role, therefore its healthy
condition is very critical to the health of the momy at large. The Nigerian
commercial banks have been faced with a lot oflehgés in the last twenty years,
thus, there have been a rapid decrease in the munfifanctional banks in Nigeria
from 89 to 23 and this has fostered rapid competittss among commercial bank in
the country. In the global business and financéesyshe task of profitability which is
a major indicator of performance is becoming a m&sk daily Adiele [2019]. That is
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in order for an organization like banks to opegtgmally, it has to be able to measure
its profitability with regards to its inputs andtputs.

Therefore, predicting banks profitability and \vlaf is of great importance in
any financial circle since this is frontal in theeoall development of any economy. For
cashless policy to succeed in a developing courtoynmunity banks must be a
complimentary outlet to commercial banks Jacob §0lis then necessary to model
profitability and viability, in reality, the true adel is not known. Therefore using a
single model to evaluate profitability indeed wile misleading. Bayesian Model
Averaging (BMA) offers a more coherent mechanism fiealing with model
uncertainty, therefore using BMA in modeling commal bank profitability in Nigeria
is of great importance to determine the key drividrsommercial banks profitability in
Nigeria.

Several techniques of describing economic relatignare well established in
economic literature. BMA offers several advantagfes, instance the number of
regressors is limited only by the number of vagalihcluded in the regression analysis
and the resultant effect is that a large numbeegfessors can be examined jointly. For
example, 41 regressors were examined by Fernahdgzand Steel [2001], Eicher,
Apageerginu, Aftery [2011]. As a result, it decesmghe potential omitted variables
bias thus, many competing theories can be jointtamened. Bayesian Model
Averaging averages over all possible models anidhatts model uncertainty Amini
[2001]. BMA has been applied in various economiadals, stock return predictions
and inflating forecasting Chipman, George, McCuilde001], Olubusoye [2014],
Avramor [2002] their reports improved pseudo-outsample predictive performance
form BMA. Consequently, posterior probability isrepd widely among many models,
showing the superiority of BMA over many single retsd

Theoretical Framework and M ethodol ogy

A Systematic modeling of bank profitability whick & proxy for viability is
assumed to be predicted with high precision witvesl indicators as specified. The
actual model is not known but various candidate etoéxist, with a linear regression
model as,

Y=X[F+E

1)
Where are K potential explanatory variables yieRfsdifferent combinations of
predictor variables indexed by M;j for j=1,2, X. Bpecification of model is done before
looking into the data, infinitely often a uniformiqr is employed. Renormalization then
yields posterior model probabilities which are uasdveights far each coefficieyith

in the model space given the data D. The postprimwability of each coefficient is
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Pr(6h /D)= Z Prigh IMj )PrivMj D) (2

BheMj
Posterior model probabilityPr(Mj /D) is the ratio of its marginal likelihood to the
sum of marginal likelihood over the entire moded@pand is given by

Pr(D /Mj)Pr(Mj )

Pr(Mj /D = P10} 3)
Pr(Mj /D)= 2kPr(D/Mj)PrQ\/Ij) (4)
2. Pr(® /Mj)Prvij )
i N i/Mj)d, .
orV /D):[IPr(DzlkB Mj)Pr@"™ 1Prevj )

> _Pr(D /Mi)Pr(Mi)
=L (5)

Where j — the vector parameter from model M;
Pr(B/Mj) — prior probability distribution assigned to the gaeters of model Mj.
Pr (Mj) — prior probability that Mj is the true model. Thetienates posterior means

0O O O ]
and standard deviatonog S j=pB(0p0......., . ) are then constructed as
0 2 g

E(B/D)=> BPr(Mj/D)

= (6)
Table 1: Bayesan Model Averaging Result

PIP Post Mean Post SD Cond. Pos. Sign Index
EQTY 1.00000000 8.553258  1.262601&  1.00000000 13
AST 0.98261334 1.21213%  2.253400€¢%  1.00000000 11
INV 0.96678210 1.300641¢  4.464411&  1.00000000 12
CAD 0.82246970 -2.4417008 3.002016& 0.00000000 1
CRR 0.77621311 4.73246%e 3.966516&°  0.77020001 2
BSZ 0.44400021 3.860672e 5.504441&  0.89772111 3
EXM 0.39329961 -1.887041& 7.323129¢°  1.00000000 4
LTA 0.11101022 9.914670% -6.2111208' 1.00000000 5
DTA 0.19125416 6.24000%&  7.7626108°  -0.99116631 6
GDP 0.13312774 1.60640%  4.2423018 -0.88610002 7
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IRR 0.10455286 -4.111211e  1.1234998'  -0.92744441 8
EXR 0.04321699 -5.566068e -5.020333&°  0.57820110 10
IR 0.04026777 6.223692&°  -6.9261048° -044980221 9
NIl 0.0012345 -1.023462 2.4446230 -0.101021 14

where PIP is posterior inclusion probability whiokfers to the probability that the
corresponding predictor should be included. It ¢@n obtained by calculating the
proportion of the models drawn by the R&@orithim which contains the
corresponding explanatory variable. Post mean,rgefe the average of all the
coefficient of the corresponding predictor in all

V(I D):i(var[ﬂ/DMjHEz)PrGVIj /D-E[BID] @

Data Description and Empirical Results

Annual data from 2016-2017 obtained from the anngpbrts Central Bank of
Nigeria and Statistical Bulletin. Return on Assdiguity and investment is used as
proxy for community bank profitability. Other sesiaused predictor variables are
Capital Adequacy Ration (CAD), Credit Risk RatioBRR), Business Size Ratio
(BSZ), Expenses Management (EXM), Loans/total as@efA), Deposit/total assets
(DTA), Gross Domestic Product (GDP), Interest R&d¢io (IRR), Inflation Ratio (IR),
Non-interest income (NIl) and Exchange Rate RaiEXR), Equity (EQTY), Asset
(ASS), and Investment (INV). The first ten yearsswesed for estimation while the
remaining 2 were used for sample forecasts.
A sample of 2785 models were sampled from 1638dgjillée models, generated by the
MCMC algorithm EQTY, AST, INV, CAD, CRR, BSZ,, EXMshowed evidence of
strong explanatory power in explaining profitalyildr viability which implies that they
must be included in the models. Equity is the nmstbable predictor appearing in
100% of the total models considered.

Table 2: Covariates of the Nine Top Models and their Corresponding Posterior
M odel Probabilities

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 W 7
CAD 1.0000000 1.0000000 1.0000000 1.0000000 1.00@00 1.0000000 1.0000000
CRR 1.0000000 1.0000000 1.0000000 1.0000000 1.@W00 1.0000000 1.0000000
BSz 0.0000000 1.0000000 0.0000000 0.0000000 0.@m00 1.0000000 0.0000000
EXM 0.0000000 0.0000000 0.0000000 1.0000000 0.00000 1.0000000 0.0000000
LTA 0.0000000 0.0000000 0.0000000 1.0000000 0.00000 0.0000000 0.0000000
DTA 0.0000000 0.0000000 1.0000000 0.0000000 0.00000 0.0000000 0.0000000
GDP 0.0000000 0.0000000 0.0000000 0.0000000 1.@m00 0.0000000 0.0000000
IRR 0.0000000 1.0000000 0.0000000 0.0000000 0.0um00 0.0000000 0.0000000
IR 0.0000000 0.0000000 0.0000000 0.0000000 0.00000 0.0000000 0.0000000
EXR 0.0000000 0.0000000 0.0000000 0.0000000 0.0um00 0.0000000 0.0000000
EQTY 1.0000000 1.0000000 1.0000000 1.0000000 1@000  1.0000000 0.0000000
AST 1.0000000 1.0000000 1.0000000 1.0000000 1.0000 1.0000000 1.0000000
INV 1.0000000 1.0000000 1.0000000 1.0000000 1.00000 1.0000000 1.0000000
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NII 0.0000000 0.0000000 0.0000000 0.0000000 0.00000 0.0000000 0.0000000
PMP(Exact) 0.2672224 0.1429643 0.0762104 0.06666900.0455218 0.0330011 0.0301468
PMP (MCMC) 0.2510021 0.1413332 0.0710002 0.05211110.0339920 0.0284420 0.02559301

where, PMP (Exact) is actual posterior model prdipab
PMP (MCMC) is posterior model probability obtainkeg Markov Chain Monte Carlo
model computation and model 1,2,3,4,5,6 and 7rerédp seven models

The other predictors appeared few times in allrttoelels considered with the
least being EXR and IR, each appearing in only 4%h® models considered. Meaning
that ordinarily these predictors are considered smtimportant because of small
posterior inclusion probabilities. However, notluding these predictors will lead to
loss of some information. BMA is generous in inghgldsuch variables because of their
minute contributions in order to improve forecd$icency.

The model comprises on the average seven predistoch have been listed as
the important predictors. The mean recommended euwibcovariates is seven based
on result obtained from 2785 model samples consitlénom 16384 plausible models
with shrinkage statistic 0.9988.

Table 2 shows the important predictors covariatebe seven top models and
their corresponding posterior model probabiliti®ee best model comprises EQTY,
AST, INV, CAD, CRR, with a model uncertainty of 76%hile the second has 84%
uncertainty.

Note that selecting the best model (models) agrtieemodel will lead to the
loss of about 76% information on profit mode by k&nThis means it will not be
optimal to use a single model to estimate profitgbiHowever, the top seven model
comprising of EQTY, AST, INV,CRR, CAD, BSZ and EXd&n only explain 62.3% of
bank profitability in Nigeria.

Conclusion
This paper investigated the viability of investiimgcommunity banking in a

society with cashless policy, using Nigeria banksaacase study, fourteen predictor
variables were considered which includes EquityseAsinvestments, Capital adequacy
ratio, Business Size ratio, Expenses managemeatdliotal assets, Deposit/total asset,
Gross Domestic product, Interest rate ration, Ergkarate, and inflation rate. The
Markov Chain Monte Carlo (MCMC) systematic approawhthe Bayesian model
averaging were critically examined. The postenmiusion probability which revealed
the predictors to be included in the model, whielm e obtained by calculating the
proportion of the models drawn by the RQilgorithm, which contains the
corresponding explanatory variable. The (Post mamajage of the coefficients of the
corresponding predictors in all the models, thetPswndard deviation and the
conditional positive sign index were all examinal dhe conclusion is that out of the
fourteen predictor variables considered resultimd 6384 plausible models generated
by MCMC algorithm and the 2785 models sampled, sdyen of these predictor
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variables, EQTY, AST, INV, CAR, CRR, BSZ and EXMosted evidence of strong
explanatory power in explaining viability with EQTas the most plausible predictor. It
therefore implies that for any investor to succéedcommunity banking attention

should be given more to improve returns on EQTYTABIV, CAR, CRR, BSZ and
EXM
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