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Abstract  This study is on determin ing the risk of survival of commercial banks in Nigeria using Surv ival Analysis. 
Survival analysis involves the modelling of time to event data; where death or failu re is considered an "event" in the survival 
analysis literature. The survival analysis can be used for socio-economic research to investigate complex phenomena such as 
unemployment, employment, inflat ion, supply and demand for bank loans, life expectancy of the products, the producer and 
consumer to mention a few. The source of data used in this study is secondary data obtained from financial reports, NDIC 
(Nigeria Deposit Insurance Corporation) and CBN (Central Bank of Nigeria) publications.  From the findings it was 
observed that about 67% of the twenty five commercial banks that met the 25 billion Naira capitalization in year 2005 
survived to year 2011. Also, it was observed that the exp lanatroy variables Merger history, Age of operation in Nigeria, 
Revenue and Asset has no significant contribution to the survival of the banks.  
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1. Introduction 
The financial health of the banking industry in any nation 

is seen as an important prerequisite for economic stability, 
development and growth. As a consequence, the assessment 
of the financial condit ion of banks in any nation should be 
seen as a fundamental goal for regulators of the financial 
institution in that nation which Nigeria is not an exception[1]. 
Nigerian economy has so far been faced with  national and 
global economic challenges and as such, the financial 
institutions, especially the banking sector has an option of 
sanitizing and restructuring its operational processes in order 
to survive the depressed economy, as well as embarking on a 
consolidation exercise which would  have some wider 
structural effects on the industry and on the economy as a 
whole. Basically, banking is a service industry operated by 
human beings for the benefit of the general public while 
making returns to the shareholders;[2]. As such, it is natural 
that the services provided thereof by the industry cannot be 
100% efficient; thus, there is always room for improvement. 
The banking sector in the third world economies has been 
grossly under managed when compared  with their 
counterparts in the developed countries of the world. This 
has made it imperative for Nigerian banks to sanitize and 
restructure their operational processes so as to be in line with 
the global trends, and to survive the depressed economy. 
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After the reform of Nigeria banking sector in 2004, which 
made way for changes in service delivery, merger and 
acquisition amongst banks in Nigeria. Mergers are 
commonplace in the banking sector of most developing 
countries of the world but just becoming prominent in 
Nigeria.[3], defined merger and acquisition as another way 
of saying survival of the fittest that is to say a bigger, more 
efficient, better-capitalized, more skilled industry and is 
primarily driven by Business motives or market forces and 
regulatory interventions.[4], queried if merger of banks so 
far in Nigeria has really enhanced growth and survival of the 
Banking sector in Nigeria. The issues therefore, which this 
study intend to address are whether merger has a significant 
contribution to survival of banks in the Nigeria commercial 
banking sector and the identification of some explanatory 
variables which may contribute significantly to the survival 
of the Nigerian Banks so far. 

2. Notations and Methodology 
The population of commercial deposit banks in Nigeria as 

at year 2004 are the 25 commercial deposit money banks that 
survived the N25 b illion recapitalization exercises imposed 
by CBN (Central Bank of Nigeria) in year 2004. This 
population of commercial deposit banks that met the 
recapitalization imposed by the CBN was used in this study. 

The type of data used in this study is secondary data from 
financial reports, NDIC (Nigeria Deposit Insurance 
Corporation) and CBN (Central Bank of Nigeria) 
publications.  
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2.1. Methodology 

The first use of survival analysis and duration models 
comes from medical research. Survival analysis involves the 
modelling of time to event data; where death or failure is 
considered an "event" in the survival analysis literature. 
“Although at the beginning the survival analysis was used to 
study death as an event specific to medical studies and 
demographical studies”;[5], exp lained that as from the 1970s 
statistical techniques such as survival analysis have been 
increasingly used in economics and social sciences. Besides 
the fact that survival data are not normally distributed, they 
often contain incomplete information, censored subjects. 
Censoring and abnormality distribution of survival data 
raises specific methodological and statistical techniques 
required for an adequate analysis. Censoring of subjects may 
be on the right or left. It is vital to include censored subjects 
in the statistical analysis. The survival analysis can be used 
for socio-economic research to investigate complex 
phenomena such as unemployment, employment, inflat ion, 
supply and demand for bank loans, life  expectancy of the 
products, the producer and consumer to mention a few. 
Survival analysis, adapted in conventional econometric 
modelling data, received the title of duration models in 
studies from[6];[7];[9]; [10];[11];[12]. Using survival analys
is involves the simultaneous observance of the following 
conditions: the researcher must analyze empirical data for all 
subjects in the study. Most commonly examination entails 
the specificat ion of a linear-like model fo r the log hazard. In 
terms of the hazard function the model specifies 
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For given covariates Z, which could be treatment, age, sex,  
income, education, History of merger, revenue, Total Assets; 
where ( )t0λ  an arbitrary unknown baseline hazard function 

and β  denotes a p – dimensional vector of regression 
parameters. See Appendix for the conditional density 
equation and the survival function of T g iven Z mathematical 
forms. 

2.1.1. Kaplan – Meier Method 

The Kaplan-Meier method is a nonparametric technique 
for estimat ing time related events (the survivorship function). 
Ordinarily it is used to analyze death as an outcome, in 

biostatistics or medical statistics, but in recent years these 
techniques have also gained popularity in the social sciences 
or industrial statistics. A plot of the Kaplan-Meier estimate 
of the survival function is a series of horizontal steps of 
declining magnitude which, when a large enough sample is 
taken, approaches the true survival function for that 
population. The value of the survival function between 
successive distinct sampled observations is assumed to be 
constant. The survival function ( )tS  is the cumulative 
survival probability that a bank will merge or be liquidated. 
Here ( )tS  to denote the survival function of T, then  
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where T denotes survival time –  duration of operating in the 
banking industry and F(t ) is distribution function of T ; F(t) 
measures the probability time of survival of the banks up to 
time t.  

2.1.2. Cox Regression  

Cox regression can be used to determine whether a 
characteristic of subjects affecting the survival and if so, how 
much and in what direct ion (to increase or decrease). 
Survival pred iction can be difficult if not taking into account 
all factors that influence it. It is therefore necessary to 
identify those variables that affect the survival and that can 
be used in the calculation of a predictive indicator of survival. 
A method to determine such an indicator, and associated 
survival curve, is called Cox proportional-hazard regression. 
Cox proportional- hazard  model is a  semi-parametric method 
that enables one to determine the effect of different variables 
on the hazard. Assuming that we have "n" units’ individual 
under observation, then the model will have the form: 
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Where, ),,,( 21 ′= ikiii xxxx 

 is the vector of 

variables factor, ),,,( 21 ′= kββββ 

 is the vector of 

regression coefficients, )(tiλ  is the hazard calculated for 

each individual i and )(0 tλ
 
is the baseline hazard 

function which is the probability of liquidated banks when 
all the explanatory variab les are zero. 

2.2. Data Presentation 
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Table 1.  Data on the 25 deposit  money banks in Nigeria in year 2005 

NAME OF BANKS STATUS TIME MERGER AGE REVENUE(BILLION) ASSET(BILLION) 
First Bank of Nigeria Plc 0 0 0 117 211.2 2900 

UBA Plc 0 0 1 62 10.5 1940 
Union Bank of Nigeria Plc 0 0 1 94 6.78 1040 

Zenith Bank Plc 0 0 0 21 89.2 1200 
Guaranty Trust Bank Plc 0 0 0 21 5.6 220 
Intercontinental Bank Plc 1 7 1 22 261 261 

Standard Chartered Bank Ltd 0 0 1 12 2.1 12 
Oceanic Bank Plc 1 7 0 21 74.9 1300 

Access Bank of Nigeria Plc 0 0 0 22 2.02 2020 
Afribank Group 1 7 0 52 0.24 1010 

IBTC Chartered Bank Plc 0 0 0 6 6.87 1340 
Diamond Bank Group 0 0 1 21 6.22 611.6 

Skye Bank Group 0 0 1 21 3.9 3.9 
Wema Bank Group 0 0 0 66 10.52 2050 

First City Monument Bank Plc 0 0 0 29 11.6 593.3 
Platinum Habib Bank Plc 1 7 1 6 0.022 6 

Fidelity Bank Plc 0 0 0 23 26.2 3210 
NIB/Citibank 1 2 0 27 0.124 0 

Sterling Bank Group 0 0 1 51 45.17 0 
First Inland Bank Plc 1 7 1 5 0.633 3 
North Omega Bank 1 2 0 15 0.002 0 
Devcom /ETB Ltd 1 7 1 21 0.15 0 
Citizen Guardian 1 2 0 15 0.024 0 

Unity Bank Group 0 0 1 5 3.15 506.35 
Ecobank Nigeria 0 0 0 25 10.12 1320 

WHERE; STATUS; 1= EVENT and 0= CENSORED, MERGER: 1= HISTROY OF MERGER, 0= NO HISTORY OF MERGER, REVENUE & ASSET (IN 
BILLION OF NAIRA), AGE (IN YEARS) and TIME IN YEARS 
SOURCE: CBN Statistical Bulletin (2010), C.B.N Annual Reports and Statement of Accounts (several years), NDIC Annual Report and Statement of Account 
(2010), SEC Nigeria Statistical Bulletin (2010) 

3. Data Analysis 
Using the data in Table 1 to run the Kaplan-Meier analysis and the Cox regression analysis respectively, the following 

output was obtained: 

3.1. Kaplan-Meier 

Table 2.  Case Processing Summary 

Total N N of Events Censored 
N Percent 

25 9 16 64.0% 
 

Table 3.  Survival Table 

 Time Status Cumulative Proportion Surviving at the Time N of Cumulative 
Events 

N of Remaining 
Cases 

Estimate Std. Error   
1 2.000 1.00 . . 1 8 
2 2.000 1.00 . . 2 7 
3 2.000 1.00 .667 .157 3 6 
4 7.000 1.00 . . 4 5 
5 7.000 1.00 . . 5 4 
6 7.000 1.00 . . 6 3 
7 7.000 1.00 . . 7 2 
8 7.000 1.00 . . 8 1 
9 7.000 1.00 .000 .000 9 0 
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Interpretation 1: 
From the survival function graph displayed above (Figure1), we can observe that about 80% of the banks survived at the 

2.2 years of observation that is 2007 and some months while 67% of the banks survived to 2011 (i.e . 7 years of observation 
from 2005). 

 
Figure 1.  Graphical expression of the Survival function 

3.2. Cox Regression 

Table 4.  Case Processing Summary 

 N Percent 
 Eventa 9 36.0% 
Cases available in analysis Censored 0 .0% 
 Total 9 36.0% 
 Cases with missing values 0 .0% 
 Cases with negative time 0 .0% 
Cases dropped Censored cases before the earliest event in a stratum 16 64.0% 
 Total 16 64.0% 
Total  25 100.0% 

a. Dependent Variable: TIME 

Block 0: Beginning Block 

Table 5.  Omnibus Tests of Model Coefficients 

-2 Log Likelihood 
34.684 

Table 6.  Iteration Historyb 

 -2 Log Likelihooda 
Coefficient 

MERGER AGE REVENUE ASSET 
1 28.716 -3.080 -.012 .003 -.002 
2 28.381 -4.139 -.015 .004 -.003 
3 28.295 -4.987 -.018 .005 -.004 

a. Beginning Block Number 0, initial Log Likelihood function: -2 Log likelihood: 34.684 
b. At least one coefficient is tending to infinity after 3 iterations 
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Table 7.  Omnibus Tests of Model Coefficientsa 

-2 Log 
Likelihood Overall (score) Change From Previous Step Change From Previous Block 

 Chi-square df Sig.  Chi-square df Sig.  Chi-square df Sig.  
28.295 5.957 4 .202 6.389 4 .172 6.389 4 .172 

a. Beginning Block Number 1. Method = Enter 

Table  8.  Variables in the Equation 

 B SE Wald df Sig.  Exp(B) 
MERGER -4.987 4.608 1.171 1 .279 .007 

AGE -.018 .037 .247 1 .619 .982 
REVENUE .005 .006 .607 1 .436 1.005 

ASSET -.004 .004 1.140 1 .286 .996 

 

Table  9.  Covariate Means 

 Mean 
MERGER .444 

AGE 20.444 
REVENUE 37.455 

ASSET 286.667 

Interpretation 2: 
From the result of the Cox regression analysis presented 

above we can observe from “Block 0” (Table 5) that the 
value of -2log likelihood for the null model was obtained as 
34.684. It was observed from Table 7 in Block 1, that there is 
no significant difference in assessing simultaneously the 
contribution of the explanatory variable in the model since 
the overall Score test value was given as 

( ) 05.0202.0,95.52
4 >=−= valuepχ ; it was equally 

observed from the omnibus test of model coefficient result 
that the addition of the explanatory variables improved the 
model in “Block 1” since there is a reduction in the value of  
-2 log likelihood = 28.295 relative to the -2 log likelihood = 
34.684 in  the null model o f “Block 0”; from the result 
displayed in the Variables in Equation Table 8, it was 
observed that none of the explanatory variables contributed 
significantly to the risk of survival of the banks since there 
Wald test measure was obtained as 1.171, 0.247, 0.607 and 
1.140 respectively and a corresponding p-value of 0.279, 
0.619, 0.436 and 0.286 which falls on the acceptance region 
of the null hypothesis using 95% confidence interval;  it  was 
equally observed from the variab les in the Equation result 
that if the variable Age is increased by a year the risk of 
liquidation of the banks is decreased by 1.8%, since Exp(B)= 
0.982, in addition, the hazard risk of a bank liquidating is 
reduced by 99.3%, since Exp(B)= 0.007, if a  bank move 
from not having history of Merger to having  history of 
Merger. Also, it was observed that when Asset is increased 
by one unit the risk of hazard of survival of the banks is 
reduced by 0.4%, since Exp (B) = 0.996. 

4. Conclusions 
From the findings of the study as interpreted in section 3.1 

and 3.2 respectively, it was observed that about 67% of the 

twenty five commercial banks that met the 25 billion Naira 
capitalizat ion in year 2005 survived to year 2011. A lso, it 
was observed that the explanotroy variables Merger history, 
Age of operation in Nigeria, Revenue and Asset has no 
significant contribution to the survival of the banks which 
gave answers to the question poised by[3] “does merger 
boost the survival and capital base of banks?” and[4] who 
queried if merger of banks so far in Nigeria has really 
enhanced growth and survival of the Banking sector in 
Nigeria. It was equally observed from the findings that if the 
Age is increased by a year the risk of liquidation of the banks 
is decreased by 1.8%; the hazard risk of a bank liquidating is 
reduced by 99.3%, if banks move from not having history of 
Merger to having history of Merger. Also, it was observed 
that when Asset is increased by one unit the risk of hazard of 
survival of the banks is reduced by 0.4%.  

Appendix  
Under the model (1), the conditional density and the 

survival function of T given Z have the forms  
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the baseline of the survival function.  
The conditional cumulative hazard function of T given Z 

has the form  
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In the case of Z= 0 or 1, the ratio of the hazard functions 
under (1) has the form  

( ) ( ) βeZtZt ==∧=∧ 0:1:              (7) 
This ratio represents that the covariates has multip licat ive 

effects on the hazard function. The proportional hazards 
model has been commonly  used in survival analysis. The 
main reason is availability of the partial likelihood approach 
proposed by[12]. The approach is efficient since the 
estimator of β  is asymptotically  equivalent to the estimator of 
β given by the full likelihood function. 
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