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  Abstract 
 
This paper presents a new approach for quantifying bank’s management quality, 
using a data envelopment analysis (DEA) model that combines multiple inputs and 
outputs to compute a scalar measure of efficiency. This measure will seek to capture a 
fundamental and crucial element of a bank’s success, which is its management 
efficiency. The results show that, on average, differences in management quality 
scores exist between institutions that failed during the 1996-1998 financial sector 
meltdown relative to banks that survived. Additionally, during this period, the 
technical efficiency scores for foreign-owned banks were higher in comparison to 
scores for indigenous banks. In examining the post-crisis period: 2002-2008, it was 
found that the three largest commercial banks, on average, exhibited lower 
management efficiency scores in contrast to smaller commercial banks.  
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1. Introduction  

ternal mismanagement is generally acknowledged to be a key threat to the long-term 

 light of the recent failure of a number of financial institutions globally, the need for 

n the past few years, data envelopment analysis (DEA) has been frequently applied to 

                                                

 
In

survival of an institution, however, it is generally excluded from early warning models, 

for lack of an objective measure. Most failure prediction models include variables that 

can be categorized under four of the five CAMEL rating factors. The variable that is 

typically missing from prediction models is the one which assesses management quality.2 

Many consider this a curious paradox since the quality of management is often cited as 

the leading cause for bank failures. Pantalone and Platt (1987) argued that it is the 

management of the bank that determines success or failure. They further stated that, most 

often, banks fail because they have chosen paths that are excessively risky for the returns 

that they receive and because these paths make them particularly vulnerable to adverse 

economic conditions. Additionally, Seballos and Thompson (1990) noted that the 

ultimate determinant of whether or not a bank fails is the ability of its management to 

operate the institution efficiently as well as to evaluate and manage risk. 

 

In

more effective prediction models that incorporate management quality has become 

evident. However, Barr and Siems (1996) noted that an early warning system cannot 

replace the on-site examination, which allows for personal interaction with the bank’s 

management and employees and permits first-hand evaluation of operating procedures, 

levels of risk taking and long-range strategic planning. In this context, an effective early 

warning system that incorporates management quality can complement the on-site 

examination process by identifying troubled institutions that need early examination or 

possible intervention, thereby, minimizing the risk of costly bailouts.  

 

I

banking industry studies. Most of the studies have found DEA to be a useful tool in 

examining management efficiency. Barr et al (1993) examined the technical efficiency of 

 
2 Bank examiners generally evaluate a bank’s health using an overall rating system called CAMEL, based 
on Capital adequacy, Asset quality, Management quality, Earnings ability and Liquidity positions, but 
assessing management is more difficult and is considered a subjective matter. 
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930 US commercial banking institutions, over a five year period, using six inputs and 

three outputs.3 The results from the input-oriented DEA model showed that significant 

differences in management quality scores existed between failed and non-failed banks. 

The scores for surviving institutions were consistently within a range of 0.814 to 0.837, 

the scores for failed banks ranged between 0.631 and 0.799. They further noted that these 

differences are detectable long before failure occurs and increase as the failure date 

approaches. 

 

Similarly Pires Goncalves (2006) analysed managerial efficiency of the largest 50 

ckson (2000) derived the relative technical efficiencies of the Turkish commercial 

ontrary to the above studies, Miller et al (1995) findings suggested that managerial 

inefficiency does not provide significant information to explain Connecticut bank 

                                                

Brazilian banks over a twelve year period using an input-oriented DEA model. The 

model utilizes four outputs and three inputs to approximate the decision making nature of 

bank management.4 The results show differences in management quality scores between 

institutions. The finding suggest that the five largest Brazilian banks, among them two 

public banks, all revealed an efficiency score of 1.00 during each year of the sample 

period. The finding is partially surprising since strong criticism exist in Brazil against 

publicly-owned banks that are supposedly inefficient. 

 

Ja

banking system by implementing DEA on a cross-section of 48 banks in 1998. The input 

oriented methodology used two inputs and three outputs.5 The findings suggest that on 

average, banks could produce output with approximately 33.0 per cent fewer inputs. He 

also found that both bank size and bank profitability have significant positive effects on 

efficiency. 

 

C

 
3 The inputs used in this model were: full-time equivalent employees, salary expenses, fixed assets, non-
interest expense, total interest expense and purchased funds. Correspondingly, the outputs included, 
deposits, earning assets and interest income. 
4 The inputs included number of employees, labour costs, number of branches and funding costs. The 
outputs on the other hand were deposits, savings, and interest income. 
5 The input variables used by Jackson (2000) include, number of employees, non-labour operating expense 
and direct expenditure on buildings and amortization expense whereas the outputs are loans, demand 
deposits and time deposit. 
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failures. By extension the result indicate that the average efficiencies for all banks do not 

indicate a clear pattern between survived and failed institutions. Additionally, the study 

was conducted using different combination of the number of inputs and outputs variables 

which demonstrate that the level of bank efficiency generally increases with the degree of 

disaggregation of outputs and inputs.  

 

Currently, the use of a quantitative measure of management quality is, for the most part, 

bsent from the Bank of Jamaica’s formal analysis of the financial sector. This paper will 

tion 2 provides a brief overview of the causes of 

e financial sector crisis in Jamaica during the mid 1990s. Section 3 highlights the data 

uring the mid 1990’s, the Jamaican banking system underwent a financial meltdown. In 

9 t  by mid-1998, the size of the 

                                                

a

seek to construct an efficiency measure for the Jamaican banking system to help 

determine and, by extension, distinguish management quality between banks that 

survived and those that failed during the period 1995 to 1998. The results from this crisis 

period will be used as a benchmark for assessing management quality during the post-

crisis period (2002-2008). Quality will be assessed using a DEA model, which views a 

bank as transforming multiple inputs into multiple outputs. Since commercial banks 

control greater than 50.0 per cent of assets within the financial system, the focus of the 

analysis will be on commercial banks.  

 

The paper is structured as follows: Sec

th

and methodology employed in this study. Section 4 presents the findings and section 5 

presents the conclusion and policy implications of the findings. 

 

2. Jamaica Banking Sector Distress: 1995-1998 
 
D

198 here existed 11 commercial banks. However,

commercial banking sector was reduced to 9 banks and thereafter, 6 commercial banks 

(see Table 1.0).6 The experience of the meltdown demonstrated that chronic weaknesses 

in the banking sector can have significant costs and highlighted the importance of sound 

management practices. Macroeconomic and microeconomic factors, coupled with 

 
6 After the crisis period three commercial banks were merged (Citizen Bank, Eagle Commercial Bank and 
Workers Banks) to form Union Bank and subsequently RBTT.  
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7regulatory weaknesses, all contributed to the crisis.  However, for the purpose of this 

paper the main focus will be on microeconomic factors, specifically, poor management 

practices which incorporates bad lending decisions, poor risks assessment, corruption and 

over-investment in non-core business.8  

 

Internal mismanagement by some institutions was cited as one of the dominant factors 

at contributed to the downturn in the Jamaican banking system. According to Panton 

as manifested in the high operating costs within 

me institutions. Over the period 1991 to 1994, the ratio of banks’ overhead expenses to 

                                                

th

(1998), poor loan administration, which included emphasis on collateral instead of 

potential income flows, and lending to related parties were among the major factors 

which led to the growth in the banks’ bad debt portfolio. In the case of collaterals, many 

real estate based collaterals were overvalued, signalling that loans could not be liquidated 

in the event that they went bad. This was compounded by the dilution of skills, which 

accompanied a too-rapid expansion of the industry and which saw inexperienced loan 

officers failing to conduct appropriate risk assessments. Panton (1998) also alluded to the 

fact that occasionally, larger clients were not pressured to service loan obligations on a 

regular basis, pointing to inherent deficiencies in the credit management policies and 

procedures in some commercial banks.  

 

Further evidence of weak management w

so

core net revenue declined from 102.5 per cent to 69.2 per cent.  This ratio subsequently 

increased to 143.9 per cent by the end of 1997, reflecting greater remuneration to 

employees and increases in expenditure for rent and fixed assets, which were higher than 

the average quarterly growth rate of net interest income (Foga et al, 1997). Additionally, 

inadequate provision for loan losses made by banks despite a burgeoning non-performing 

loan portfolio was a further cause for concern. Over the period March 1993 to December 

1997, although the banks’ portfolio of doubtful debt grew by a quarterly average rate of 

 
7 See Green (1999), Foga el al (1997) and Panton (1998) for further details with respect to the 
macroeconomic and regulatory weaknesses that contributed to the crisis.  
8 Foga et al (1997) highlighted the fact that there is the view that the problems that emerged in the Jamaican 
financial sector over the middle part of the 1990’s, have been more related to factors such as poor risk 
assessment and unsound management techniques on the part of financial institution. 
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18.5 per cent, there was no commensurate increase in provisioning.  In fact, during that 

period, provisions for loan losses grew by a mere 9.8 per cent. As a consequence, the 

ratio of loan loss provisions to non- performing loans declined precipitously from 63.0 

per cent in March 1993 to 38.3 per cent in 1998.   

 

Bonnick (1998) identified “the quality of indigenous management of the troubled 

stitutions as a contributing factor that led to the crisis.” The fact that foreign-owned and 

ion, Langrin (2005) noted that the non-failure of foreign banks during the 

maican financial meltdown could be due to the fact that over the years, these 

atios over the period 1989-1998, it was 

und that foreign-owned banks (BNS, CBNA and CIBC) were managed more 

                                                

in

controlled institutions survived the financial collapse while indigenous banks failed can 

partly be explained by the prudential guidance of overseas head offices. Further, the 

strong relationship between poor management and its existence at indigenous banks 

could be a consequence of the lack of proper internal control processes coupled with their 

inability or unwillingness to resist political and other pressures (see also, McIntosh, 

1999).9   

 

By extens

Ja

institutions had developed and maintained a reputation of being more profitable and 

efficient relative to their domestic counterparts. Additionally, foreign banks were less 

vulnerable to a bank run or liquidity problems given that they were subsidiaries of huge 

banking institutions abroad with massive resources and access to leading edge technology 

and training in comparison to domestic banks.  

 

Notably, in examining two basic efficiency r

fo

efficiently. Return on assets, which is an indicator as to how well institutions are utilizing 

its assets to generate profit, was significantly higher for foreign-owned banks relative to 

indigenous institutions. Foreign- owned institutions had an average ratio in excess of 1.0 

 
9 Local banks tend to be more nationalistic and tend to have ‘helping Jamaica’ as part of their mission 
statement. While this is good for the country, it might have interfered with management decisions that 
should be based solely on profitability of the bank. Foreign banks, on the other hand, operated according to 
international standards set by their head offices and could be less persuaded/ advised by government on 
banking matters. 
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per cent in contrast to a negative return on assets for local owned institutions, which 

averaged negative 0.82 per cent over the period (see Figure 1.0). In addition, the expense 

to total revenue ratio which seeks to determine how well management is controlling 

expense relative to income also showed a marked deviation between locally and foreign-

owned banks. On average between 1989 and 1998, foreign-owned institutions managed 

to control their expenses at approximately 74.0 per cent of income while locally-owned 

institutions expense to revenue ratio exceeded 100.0 per cent (see Figure 2.0).  Langrin 

(2001) posited that it is expected that higher profit indicators will be positively related to 

the survival time and negatively related to the likelihood of failure. The opposite is 

expected to be true for higher cost ratios. 

 

Figure 1.0 

Average Return on Assets for Commercial Banks: 1989-1998  
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   Figure 2.0 

 Average Total Expense to Total Revenue for Commercial Banks: 1989-1998  
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. Methodology & Data 

.1 Data Envelopment Analysis (DEA) 
 

EA has fast become a popular method in assessing financial institutions efficiency. 

 divided by total operating expense, suffer 

, Charnes, Cooper and Rhodes (1978) 

ngineered a non-parametric frontier estimation methodology known as DEA. Data 

envelopment analysis is a linear programming technique that converts multiple inputs and 

 
3
 
3

D

Single ratios, such as total operating income

from several limitations. For example, while such ratios may provide an overall measure 

of operational efficiency, they fail to indicate the resource allocation and product 

decisions made by management because the numerator and denominator are aggregate 

measures. Sexton (1986) highlighted the fact that when several non-aggregated single 

input-output ratios are used to assess the myriad of decisions made by management, the 

ratios collectively present a morass of numbers that give no clear evidence of the 

efficiency of a bank. One ratio may show that the bank is highly efficient while another 

displays a highly inefficient operation. Consequently, such ambiguity makes ratio 

analysis ineffective in measuring true efficiency.  

 

In light of the limitations of single ratio analysis

e
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10output into a scalar measure of efficiency.  Essentially, the DEA technique maximizes 

the ratio of total weighted output to total weighted inputs for a decision making unit 

(DMU). In general, the model places higher weights on those inputs the firm uses least 

and those outputs the firm produces most. This conversion is accomplished by comparing 

the mix and volume of services provided and the resources used by each bank compared 

with all other banks.11 Each bank is evaluated against a hypothetical bank with an 

identical output mix that is constructed as a combination of efficient banks. DEA 

identifies the most efficient banks in a population and provides a measure of inefficiency 

for all others. The most efficient banks are rated a score of one, while the less efficient 

institutions score between zero and one. DEA does not give a measure of optimal 

efficiency. It will only differentiate the least efficient banks from the set of all banks 

(even where all banks might be inefficient). Thus, the efficient institutions calculated 

using DEA establish the best practice frontier.12  

 

Unlike other methodology, the DEA methodology is directed to frontiers rather than 

central tendencies. Because of this unique orientation, DEA has proven particularly adept 

t uncovering relationships that remain hidden for other methodologies, (Barr and Siems 

itations. One of the main shortcomings is its assumption that the 

ntire deviation from the frontier is considered as inefficiency. Hence, measurement 

s orated into the DEA measure as 

                                                

a

(1996)). Furthermore, they stated that the assumptions required by parametric approaches 

regarding the distribution of the error terms are very restrictive. DEA is an alternative 

approach that assumes that all deviations from the frontier are inefficiencies without any 

prior assumptions.  

 

3.2 Limitations of Data Envelopment Analysis 

DEA has several lim

e

error and other stochastic effects will be incorp

 
10 Technical efficiency measures the maximum possible output that a given amount of inputs can produce.  
11 Essentially, Barr (1993) identified a number of variables as surrogates for managerial performance of 
banks and argued that “these variables, while not directly measuring managerial ability, do nevertheless 
capture, the ex-post consequences of management’s decisions 
12 Over time, production technology can change causing shifts in the best practice technical frontier. These 
shifts could be due to more experience as time passes, increased knowledge, innovations in management or 
in production processes, financial liberalisation or deregulation and increased competition 
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inefficiency. In other words the DEA methodology assumes data are free from 

measurement errors. An additional limitation is the fact that the selection of variables for 

the model is of critical importance, and the resulting efficiency measure is highly 

sensitive to the variables selected.  Furthermore, efficiency scores are computed relative 

to all other banks under evaluation, therefore changes in the number of banks in the 

population and changes in the set of input and output variables in the model can cause the 

efficient frontier to change. Similarly, if new banks are added or become part of the 

frontier, existing banks may have their efficiency scores altered. 

 

3.21 Benefits of Data Envelopment Analysis 

One of the strengths of DEA is that it is less data demanding compared to other 

ethodologies. Furthermore, DEA does not require preconceived structure or specific 

entifying and determining the efficient 

arameters associated 

ith regression approaches. Pires (2006) posited that because of this unique orientation, 

m

functional form to be imposed on the data in id

frontier, errors and inefficiency structures of decisions making units. Avkiran (1999) 

acknowledges the comparative benefit of the DEA as being that it allows the researcher 

to choose any kind of input and output of managerial interest, regardless of different 

measurement units. Another useful feature of DEA is that each decision making unit 

(DMU) is assigned a single efficiency score, hence allowing for ranking amongst the 

DMU in the sample. For example, since a DMU is compared to a set of efficient DMUs 

with similar input-output configuration, the DMU in question is able to identify whether 

it has used input excessively or its output has been under produced.  

 

More importantly, Pires (2006) noted that the focus of DEA is on the individual 

observations in contrast to the focus on averages and estimation of p

w

DEA is particularly adept at uncovering relationships that remain hidden from other 

methodologies as DEA produces relative efficiency measures. 
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3.3 Evaluation Technique 

he model adopted is similar to that employed by Barr, Seiford and Siems (1993), also 

nown as the CCR input-oriented model.13 The model assumes that there are n DMUs to 

sumes varying amounts of m different inputs to produce 

termed 

efficient. Identification of the efficient frontier is accomplished by the following 

 subject to                    

             

T

k

be evaluated and each DMU con

s different outputs. Specifically, DMUj consumes amounts Xj = {xij} of inputs (i = 1,..., 

m) and produces amounts Y  = {yj rj,} of outputs (r = 1,..., s). The model also assumes that 

the observed values are positive, i.e., x > 0 and yij ij > 0. The s x n matrix of output 

measures is denoted by Y and the m x n matrix of input measures is denoted by X. 

 

Essentially, the CCR model seeks to establish which of n DMUs determine an efficient 

frontier. To be efficient, DMU  must lie on this frontier, otherwise they are j

in

mathematical programming problems: 

 

 

Envelopment form (CCR ) p

 
−+ ⋅∈−⋅∈−=

−+
ssz

ss
11min 0,,,

θ
λθ

 

,0YsY =− +λ  

,00 =−− −sXX λθ  

          λ , s + , 0; 

Multiplier form (CCRD ) 

 
 0

,
max μ

υμ
=  

subject to          

s − ≥  

  0Yw T    

10 =XvT  

   − vY TTμ ,0<X  

      ,1⋅∈−<− μT    

        .1⋅∈−<− Tv  
                                                 
13 The CCR model is based on the work of Charnes, Cooper and Rhoades (1978). 
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The primal problem is referr e nvelopment form while the dual problem is 

referred to as the multiplier fo . The duality theorem ming guarantees 

that z*
0 = w*

0 so that only one problem needs to be solved. The particular DMU0 being 

analyzed is efficient if and o ly if w*
0 = 1. Failure to achieve efficiency occurs 

M or c

ed to as th e

rm  of linear program

n z*  = 0

*when *θ  < 1 or any component of s + * or s −  is not zero. These values identify the 

sources and amounts of inefficiency in the corresponding outputs and inputs. This 

process is repeated n times, once for each DMUj which is to be rated. That is, we solve 

CCRp with {X0, Y ) = (X0 j, Yj) for j = 1,..., n. The objective function values partition the 

set of D Us into two subsets; DMUs f  whi h z*
0 = 1 are efficient and determine the 

efficient frontier, while DMUs for which z*
0 < 1 are inefficient and lie beneath this 

surface.  

 

The (scalar) variable θ  in the primal problem is the (proportional) reduction applied to 

all inputs of DMU0, the DMU being evaluated, to improve efficiency by movement 

toward the frontier. T non-Archimedean (infinitesimal) constant,he ε , appears both in the 

rimal objective function and as a lower bound for the multipliers in the dual problem (to p

guarantee positivity). The presence of the (non-Archimedean) ε  in the primal objective 

function effectively allows the minimization over θ  to preempt the optimization 

involving the slacks. Thus, optimization is essentially a two-stage process with maximal 

reduction of inputs being achieved first via the optimal *θ  and then in the second stage 

movement to the frontier achieved via the slack variables + , s − ). Evidently, the 

following two statements are equivalent:  

(i) A DMU is efficient if and only if the following two conditions are satisfied: 

(a) *θ  = 1; 

(b) All slacks are zero. 

(ii) A DMU is efficient if and only if z

(s

*  = w*
0 = 1. 0

In either case, the non-zero slacks and the value of *θ  ≤  1 identify the sources and 

amount of any inefficiencies that may be present. 
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3.4 Data Selection and Description 

The variables selected for the purpose of this paper focus on bank management’s basic 

llocation, control and product mix decisions. 14 Hence, the model includes variables that 

re most descriptive of management decision making role in a bank’s intermediation 

rocess. Because of the multitude of functions performed and decisions made by 

nk management quality must contain several 

a

a

p

management, a descriptive model of ba

inputs and outputs. The model utilizes semi-annual balance sheet and income statement 

data obtained from the Bank of Jamaica over the period June 1989 to December 1998 and 

June 2002 to December 2008 for commercial banks. The performance measure describes 

five input and five output variables (see Table 2.0).  

 

Table 2.0 -   Input and output variables utilized in this model 
Inputs Outputs
Salary expenses Deposits
Value of Fixed assets Other Earnings assets
Non-interest expense Interest income
Interest expense Non-Interest Income
Purchased funds Loans  

In essence, the input-output variables were selected based on the premise that the most 

efficient banks allocate resources and control internal processes by effectively managing 

salary expenses, facilities, non-interest expense, interest expense and purchased funds 

hile working to maximize deposits, loans, other earning assets and interest income.15 

Moreover, given that, the operations of all bank activities involve labour, materials, 

 

w

machines, and buildings, management certainly has a great deal of discretion concerning 

the allocation of these resources. For instance, management determines the number of 

                                                 
14 Barr, Seiford and Siems (1993) presented an approach to measuring a bank’s managerial quality using 
publicly available financial information. Meyer and Pifer (1970) advocated that over a period of time 
differences between efficient management and poor management will be systematically reflected by 

ecialized institutions and other financial institutions. Additionally, securities sold under 
 

balance sheet and income data, they further posited that, an analysis of such data should enable prediction 
failure. 
15 Purchased funds include funds that are needed in addition to all other deposits to adequately service the 
bank’s investments and provide needed liquidity. This includes funds due to Bank of Jamaica, commercial 
banks, sp
repurchase agreement are included.  Earning assets on the other hand incorporate all interest bearing assets
such as loans, investments, funds due from Bank of Jamaica and other deposit taking institutions. 
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employees needed to perform a desired function at a desired level of service. They also 

establish salary levels and they determine the types of facilities to build, where to build 

and how to furnish and operate them (see Table 3 and Table 4).16  

 

Furthermore, management also decides what other non-interest expenses to incur, such as 

legal assistance and administrative expenditures related to maintaining and liquidating 

reclosed real estate and other assets. The five inputs and five outputs essentially reflect 

 cent during 

e pre-crisis period.17 Non-failed institutions experienced positive growth in their loan 

 relative to the pre-crises period. However, 

uring the crisis period, the pace of decline in the growth of interest income was slower 

for failed banks, possible due to higher earnings assets as the number of institutions that 

failed were greater than the number of banks that survived. Additionally, failed 

 

                                              

fo

the key activities of management. Another input associated with acquiring deposits in 

stage one is total interest expense. Management establishes the types of deposits and the 

interest rate levels offered to depositors. While interest rates are largely influenced by 

market forces and monetary policy, management makes decisions regarding the 

composition of deposits which directly influences total interest expenditures. 

 

In terms of loans, there was a sharp average decline of 5.9 per cent in loans by failed 

banks during the financial crises period relative to average growth of 17.0 per

th

portfolio during the crisis period albeit lower than in the pre-crisis period. The negative 

growth experienced by failed institutions during the crisis period may have reflected an 

inability to lend given liquidity problems. 

 

Average growth in non-interest income and interest income declined for both failed and 

non-failed banks during the crisis period

d

institutions could have been charging higher interest rates to low quality borrowers

   
16 Table 3.0 and Table 4.0 provides a list of the inputs and outputs used in this study and also gives the 
average growth rates of these variables for failed and non-failed banks for the sample periods 1989-1995 
(pre-crisis) and 1996-1998 (crisis), respectively. The first six columns of each table present the average 
input and output growth rates of banks that survived and the latter six columns present the rates for the 
institutions that failed. 
17 Failed banks refer to those institutions that were declared insolvent by the regulatory authority at some 
point between 1996 and 1998. 
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indicative of the fact that these institutions’ loan requirements were less stringent relative 

to surviving banks.  

 

Deposits on average grew by 19.2 per cent for failed institutions during the pre-crisis 

period relative to 18.8 per cent for banks that survived, indicative of the fact that failed 

institutions might have been offering a higher rate of interest so as to attract higher levels 

of deposits. However, the average rate of growth of deposits for failed banks decelerated 

to 6.1 per cent relative to 8.8 per cent for non-failed institutions during the crisis period 

996-1998). The growth that occurred for failed institutions was primarily influenced by 

d to offer a risk premium 

to depositors who threatened to transfer deposits to healthier banks. The growth in non-

the crisis period was less for failed banks relative to banks that survived. The deceleration 

                                                

(1

the operations of NCB that experienced significant growth (47.0 per cent) in deposits 

during the latter half of 1996.18 According to Langrin (2005), in the case of a banking 

crisis, healthy banks may be positively impacted in that informed depositors transfer their 

deposits from increasingly fragile banks to more healthy banks and thus may be used to 

explain the higher growth in deposits for surviving institutions. 

 

The average growth of interest expense and non-interest expense input variables for 

failed institutions during and before the crisis period were higher relative to banks that 

survived. With respect to interest expense, the increase for failed banks was due to the 

fact that these institutions offered a much higher interest rate to depositors than the non-

failed banks. The implication here is that failed banks were force

interest expense experienced by failed institutions during the crisis period was as a result 

of increased provisioning for loans and security losses, specifically for Workers Saving 

and Loans Bank (WSLB). 

 

Prior to the crisis period, purchased funds were higher for failed institutions relative to 

non-failed institutions, indicative of the increased liquidity needs of failed institutions 

prior to the crisis. In contrast, the overall mean average growth of purchased funds during 

 
18 Notably, during the latter half of 1996, both domestic and foreign currency deposits increased sharply for 
NCB, possibly due to depositors moving funds from troubled institutions to banks that they had deemed 
profitably and efficient at the time (NCB failed in 1997). 
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in growth rate of purchased funds for failed banks was largely due to the closure of 

Century National Bank (CNB) in the first half of 1996 which had the second highest level 

of purchased funds among failing institutions. Furthermore, Eagle Commercial Bank 

 efficiency scores relative to banks that 

rvived (see Appendix A, Figure 3.0 and Table 5.0). The results showed that overall 

d NCB 

ailed banks) were 0.857, 0.974, 0.974 and 0.991, respectively. For the same period, the 

cien CB, BNS and CIBC (non-failed banks) were 1.000, 1.000, 

                                                

(ECB) growth in purchased funds during the crisis period exceeded 100.0 per cent due to 

increased borrowings from the Bank of Jamaica. 

 

During the crisis period, fixed assets on average grew at a faster rate for failed banks in 

comparison to non-failed commercial banks, principally due to NCB and WSLB. 

 

4. Empirical Findings  
 
Based on observed trends, institutions that failed during the 1996-1998 financial sector 

crisis generally experienced deterioration in their

su

technical efficiency scores for failed institution were less than the scores for non-failed 

institutions. In particular, the mean efficiency scores for WSLB, CBL, ECB an

(f

effi cy scores for CBNA, T
190.992 and 0.977, correspondingly.  Of importance is that the efficiency scores for CNB 

prior to its closure in 1996 indicated that the institution formed one of the benchmark 

banks.  On the other hand, CIBC which was foreign owned and had survived the crisis 

had an efficiency score that was moderately less than that of NCB during the sample 

period. The literature suggest that the closer a bank is to its failure date the lower its DEA 

score, indicative of the fact that CIBC and CNB deviated from a priori expectations. 

Nevertheless, one possibly implication of these results is that bank efficiency scores may 

not provide full information to distinguish between survived and failed banks. 

 

Despite the above deviations the model is nonetheless intuitively appealing, as it gave 

evidence of technical inefficiencies for most of the banks that failed for the period 

 
19 The mean efficiency scores for the institutions that failed (CNB, ECB, WSL, NCB and CBL) during the 
mid 1990’s crisis, in some instances exceeded the efficiency scores of institutions (BNS, CBNA, CIBC and 
TCB) that survived the crisis.   
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leading up to the crisis period. In particular, the technical efficiency scores which capture 

management efficiency for WSL, ECB and CBL were significantly below 1.0 just before 

the on-set of the 1996-1998 financial sector meltdown.  

 

The DEA results for the post-crisis period (2002-2008) showed that of the six 

ontrast, the average mean scores 

r commercial banks that were technically inefficient during the period 2002-2008 were 

y difficult 

nd was considered a subjective matter. Therefore, the multiple input-output DEA model 

ized is context, given its capacity to quantify 

management quality of financial institutions. One of the primary benefits of DEA is that 

commercial banks in operation, three institutions (CBNA, FCIB and FGB) had efficiency 

scores of 1.00 (see Appendix, Table 6.0).  Notably, larger banks appear to be more 

technically inefficient (BNS, NCB and RBTT) than the smaller commercial banks. Of 

note, the mean efficiency score for failed institutions during the 1996-1998 crisis period 

was 0.959 relative to 0.992 for surviving institutions. In c

fo

0.979 (BNS), 0.978 (NCB) and 0.988 (RBTT). These scores were higher than the scores 

obtained by failed institutions during the crisis but were lower relative to survived 

institutions.  The less than efficient scores for the three largest banks could be due to 

increased risk taking given their relative size as well as the notion that large banks may 

be too big to fail (TBTF). Furthermore, Langrin (2001) noted that large banks may be 

less likely to fail, given the expected relative advantages of large banks such as, raising 

new capital, alleviating illiquidity and diversification of risks. In addition, during the 

post-crisis period, episodes of lower efficiency scores coincided with periods when there 

was macroeconomic volatility, for instance early 2003 and late 2008, indicative of 

reduced efficiency in these periods of uncertainty (see Appendix, Figure 4.0). 

 

5. Conclusion and Policy Implications 
 
In light of the current global economic climate and the number of financial institutions 

that have failed internationally, a number of steps have been taken to strengthen the 

banking system and regulatory framework of many countries. The quality of management 

has been cited as being crucial to the long-tem survival of an institution. However, due to 

the lack of an objective measure, assessing management quality was previousl

a

util  in this paper is very relevant in th
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it allows for ranking amongst banks in the sample. A DEA score of 1.0 implies full 

technical efficiency, while a score less than 1.0 implies that a linear combination of other 

units from the sample could produce the same vector of outputs using smaller vector of 

inputs. 

 

The results showed that, in general, banks that failed during the crises period had lower 

efficiency scores relative to institutions that survived. Nonetheless, the DEA scores for 

two institutions in particular deviated from a priori expectations and might be indicative 

of the fact that bank efficiency scores may not provide full information to distinguish 

between survived and failed banks. In other words, the results might also point to the fact 

that other factors aside from management quality such as political, economic and 

financial issues are contributing factors. Results for the post-crisis period indicated that 

e three largest commercial banks had efficiency scores less than 1.0. However, relative 

ank of Jamaica as an off-site surveillance tool to 

omplement on-site examinations. Additionally, technical efficiency scores can help the 

                                                

th

to the institutions that failed during the 1996-1998 financial sector meltdown, their 

average efficiency scores were higher. 

 

This paper seeks to enhance the off-site surveillance of the Bank of Jamaica’s early 

warning system framework.20 The results from the input-oriented DEA model proxy the 

management factor in the CAMEL rating for banks in Jamaica. The utilization of bank 

management quality as measured by DEA scores is useful in identifying potential risks 

exposures in banks before they materialize and by extension could be used to 

complement the BOJ’s on-site surveillance. In this sense, a bank’s DEA efficiency scores 

from this model could be used by the B

c

Bank to identify inefficient banks and formulate strategies to improve efficiency.  

 

 

 

 

 
20 Off-site bank supervision entails mostly continuous monitoring of profitability, liquidity risk and capital 
adequacy. This process also involves the use of financial data to schedule and plan on-site examinations. 
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Appendix A 

able 1.0 
 
T

Abbreviated  
Name

Year 
Established

Total Assets     
end-Dec.1995

Y
Name of Bank

ear 
Intervened

Failed Institution
 of Nova Scotia BNS 1829 J$33.1 billion -

perial Bank of Commerce CIBC 1920 J$7.1 billion -
CBNA 1960 J$2.9 billion -

rafalgar Commercial Bank TCB 1985 J$0.6 billion -

d Institutions
al Bank CNB 1984 J$5.4 billion 1996

ens Bank CBL 1967 J$6.5 billion 1997
mmercial Bank NCB 1977 J$36.6 billion 1997

Workers Savings & Loan Bank WSL 1979 J$6.6 billion 1998
Eagle Commercail Bank ECB 1988 J$2.4 billion 1997

Details of Non-Failed and Failed  Bank in Operation Before the Banking Crisis

Non-
Bank
Canadian Im
Citibank
T

Faile
Century Nation
Citiz
National Co

 
 
 
 

 
 
Table 3.0 
 
Average Growth Rates of Bank-Specific Input-Output Variables During the Pre-Crises Period : 1989-1995

Variables

BNS CBNA CIBC TCB
 Overall 
Mean CBL CNB ECB NCB WSL

Overall 
Mean

Outputs:
Loans 16.8 21.3 19.8 26.8 17.2 17.3 19.8 22.0 16.2 21.0 17.0

Non-Interest I omenc 26.6 62.3 40.3 46.9 29.0 41.6 95.6 86.0 31.8 12.3 35.6
Other Earning Assets 22.6 23.2 17.5 41.0 20.5 23.5 24.7 29.2 24.3 21.2 22.2

Interest Income 22.0 22.4 22.7 38.2 21.8 27.4 24.7 29.4 22.8 28.1 23.0
Deposit 18.7 23.8 18.8 40.3 18.8 22.0 18.8 22.7 19.3 20.0 19.2

Inputs:
ts 24.7 50.8 18.3 264.5 22.9 25.0 23.6 27.8 24.3 25.9 21.5

21.5 22.6 25.2 52.4 20.6 31.5 36.1 39.3 26.7 23.8 24.0

s

Fixed asse
Salary Expense

Non-Interest Expense 22.5 23.1 23.0 48.0 22.0 26.0 26.0 39.5 21.7 31.2 23.0
Interest Expense 21.1 27.5 24.4 49.3 21.0 31.2 29.6 26.7 26.7 27.5 25.6
Purchased Funds 30.5 113.1 56.7 158.7 25.6 29.4 75.1 63.2 35.3 135.5 32.5

Note:
1. The pre-crisis period covers the period  1989 to  1995

FailedSurvived
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Table 4.0 
 
Average Growth Rates of Bank-Specific Input-Output Variables During the Financial  Crises Period: 1996-1998
Variables

BNS CBNA CIBC TCB
 Overall 
Mean CBL CNB ECB NCB WSL

Overall 
Mean

Outputs:
Loans 6.5 49.8 0.5 13.1 6.1 -2.3 - 19.0 -2.3 -1.9 -5.9

Non-Interest Income 6.5 49.8 0.5 13.1 22.1 106.5 - -72.7 37.4 82.3 16.1
Other Earning Assets 12.4 4.9 8.3 0.9 10.8 18.5 - 41.2 23.4 -2.2 19.5

Interest Income 6.5 12.0 -1.5 3.3 5.1 23.6 - 20.8 12.2 -8.5 7.9
Deposits 9.0 20.9 6.5 4.9 8.8 2.7 - -2.1 10.4 -6.2 6.1

Inputs:
Fixed assets 6.7 36.1 11.3 -3.0 7.5 3.7 - -10.1 11.2 35.3 11.5

Salary Expense 15.5 12.9 11.8 27.0 14.6 18.8 - -2.5 11.5 4.0 9.3
Non-Interest Expense 14.1 17.3 6.9 11.8 12.6 21.8 - 17.0 10.0 379.9 34.5

Interest Expense 6.4 10.9 1.0 -3.3 5.1 19.1 - 55.1 13.3 13.7 7.0
Purchased Funds 45.3 40.8 93.1 23.8 37.0 40.3 - 673.3 -1.3 61.3 13.0

Note:
. The financial crisis covers the period  1996 to  1998

Survived Failed

1  

 
Table 5.0 
 

 
 
 

BNS CBL CBNA CIBC CNB ECB NCB TCB WSL Mean
Jun-89 1.000 1.000 1.000 0.984 1.000 1.000 1.000 1.000 0.887 0.986
Dec-89 1.000 1.000 1.000 0.968 1.000 1.000 1.000 1.000 1.000 0.996
Jun-90 1.000 1.000 1.000 0.946 1.000 1.000 1.000 1.000 0.967 0.990
Dec-90 1.000 1.000 1.000 0.957 1.000 1.000 0.991 1.000 1.000 0.994
Jun-91 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Dec-91 1.000 1.000 1.000 1.000 1.000 1.000 0.960 1.000 0.786 0.972
Jun-92 1.000 1.000 1.000 1.000 1.000 0.994 1.000 1.000 1.000 0.999
Dec-92 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.677 0.964
Jun-93 1.000 0.910 1.000 0.926 1.000 0.856 1.000 1.000 0.972 0.963
Dec-93 1.000 0.994 1.000 0.953 1.000 1.000 1.000 1.000 0.768 0.968
Jun-94 1.000 1.000 1.000 0.978 1.000 1.000 0.996 1.000 0.819 0.977
Dec-94 0.893 1.000 1.000 1.000 1.000 0.951 0.932 1.000 0.705 0.942
Jun-95 1.000 1.000 1.000 0.997 1.000 0.987 0.990 1.000 0.693 0.963
Dec-95 1.000 0.727 1.000 0.975 1.000 0.854 1.000 1.000 0.730 0.921
Mean 0.992 0.974 1.000 0.977 1.000 0.974 0.991 1.000 0.857 0.974

EFFICIENCY SCORES: 1989-1995 (Pre-Crisis Period)
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Table 6.0 

BNS CBNA FCIB NCB FGB RBTT Mean
Jun-02 1.000 1.000 1.000 1.000 1.000 0.919 0.986
Dec-02 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Jun-03 1.000 1.000 1.000 0.921 1.000 0.951 0.979
Dec-03 1.000 1.000 1.000 0.935 1.000 1.000 0.989
Jun-04 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Dec-04 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Jun-05 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Dec-05 1.000 1.000 1.000 0.979 1.000 1.000 0.996
Jun-06 1.000 1.000 1.000 1.000 1.000 0.979 0.996
Dec-06 0.989 1.000 1.000 1.000 1.000 1.000 0.998
Jun-07 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Dec-07 0.937 1.000 1.000 1.000 1.000 0.986 0.987
Jun-08 1.000 1.000 1.000 1.000 1.000 1.000 1.000
Dec-08 0.774 1.000 1.000 0.850 1.000 1.000 0.937

Mean 0.979 1.000 1.000 0.978 1.000 0.988 0.991
sumptions: Constant return to scale

5 outputs -non- interest income, loans,other earnings assets, interest income & deposits
5 Inputs- Fixed assets, Salary expense, non-interest expense, interest expense & purchased funds

DEA EFFICIENCY SCORES: 2002-2008 (Post Crisis Period)

As

 

 

 

 
 
Figure 3.0
 

DEA Efficiency Scores: 1989-1995 
(Pre-Crisis Period)
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Figure 4.0 

DEA Efficiency Scores: 2002 -2008
Post-Crisis Period
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