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INCOME SMOOTHING PRACTICES OF US BANKS 

AROUND THE 2008 FINANCIAL CRISIS 
Burak Dolar, Western Washington University 

 
ABSTRACT 

 
The financial crisis of 2008 had a profound effect on the US banking industry, causing financial distress 
and the failure of a large number of banks. In this paper, we investigate whether or not banking institutions 
smoothed their reported earnings upward through the utilization of loan loss provisions during the 
financially challenging times of the Great Recession. Using a large dataset of commercial banks and thrifts, 
our empirical results provide support for the income smoothing hypothesis that banking institutions 
underestimated their provision for loan losses in order to offset their declining earnings in the period after 
the financial crisis.  
  
JEL: G21, M41 
 
KEYWORDS: Financial Crisis, Income Smoothing, Provision for Loan Losses, Commercial Banks,  
  Thrifts 
 
INTRODUCTION 
  

any consider the financial crisis of 2008 the worst economic downturn since the Great Depression 
of the 1930s. The financial crisis, which originated in the US financial sector, quickly spread to 
the global financial markets and economy. In the United States, the crisis had a severe impact on 

the workings of the banking system leading to financial distress and the failure of a large number of banking 
institutions. Given the critical role the banking sector plays in the nation’s economy, the effects of the 
sector’s declining position were felt in all aspects of the economic system. Statement of Financial 
Accounting Standards (SFAS) No. 5 (FASB 1975), Accounting for Contingencies, establishes the general 
financial accounting standards for the recognition of loan losses. SFAS No. 5 requires that creditors record 
an expense (called provision for loan losses) for an estimated loan loss if it is probable that a loan is impaired 
and its amount can be reasonably estimated. SFAS No. 114 (FASB 1993), Accounting by Creditors for 
Impairment of a Loan, provides additional and more detailed guidance on loan loss provisioning. Provision 
for loan losses is a large non-cash expense, and therefore has a significant downward effect on an 
institution’s net income. Ahmed et al. (1999) report that the median ratio of provision for loan losses to 
earnings before provisions and taxes is 19% in their sample (in our sample, the median ratio is 14.67%). 
Banks record loan loss provisions in order to maintain a certain balance in their allowance for loan losses, 
the corresponding contra-asset account used to reserve for estimated loan losses during a given period 
(throughout this paper, the terms “bank” and “banking institution” refer to commercial banks, savings and 
loan associations, and savings banks [the latter two are also called “thrifts”] which accept deposits and 
make loans). 
 
Under generally accepted accounting principles (GAAP), bank managers are allowed considerable 
subjective judgment in their loan loss provisioning. According to Wall and Koch (2000, p. 2), “although 
investors and regulators may prefer an accounting philosophy tailored to their needs, ultimately a bank’s 
reported loan-loss allowance is largely under its managers’ control, and managers are likely to use any 
available discretion to attain their own goals”. The flexibility employed by banks in determining provisions 
for loan losses enables them to manage their accounting earnings in an attempt to obscure their true financial 
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performance (e.g., make it appear more or less favorable) and to achieve particular financial goals. Bank 
managers have a number of motivations to manage their reported earnings. According to the income-
smoothing hypothesis, so as to stabilize earnings and reduce their volatility over the business cycle, banks 
would have incentives to overstate loan loss provisions under favorable economic conditions (e.g., during 
an expansion period) when their incomes are generally increasing, and understate loan loss provisions 
during difficult economic times (e.g., in a downturn) when they experience declining earnings. In addition, 
Greenawalt and Sinkey Jr. (1988) argue that bank managers have other motives to smooth income. They 
may use income smoothing to reduce earnings variability (therefore, lower risk perception of their firms) 
and to manage regulatory capital constraints imposed by regulators. Managers may also avoid dividend cuts 
and maintain desired dividend levels through income smoothing. Finally, management compensation 
packages and bonus plans provide incentives for managers to smooth income (see Lambert, 1984 and Healy, 
1985 who analyze motivations for income smoothing behavior based on the agency and compensation 
theories, respectively). Accordingly, motivated by the aforementioned factors, banks are well suited to 
smooth accounting earnings through the managerial discretion over provisions for loan losses. 
 
The goal of this paper is to examine whether or not US banking institutions managed their earnings in the 
aftermath of the financial crisis of 2008. In this income-smoothing hypothesis, banks, mainly those which 
faced more financial distress, had incentives to smooth their income upward by using loan loss provisions 
amid the financial turmoil of the post-crisis period. The data on institutions included in this study come 
from the Reports of Condition and Income (Call Reports) and Thrift Financial Reports (TFRs) which are 
filed quarterly by all commercial banks and thrifts insured by the Federal Deposit Insurance Corporation 
(FDIC). The dataset consists of over 25,000 observations and covers the period of 2007 to 2010, inclusively.  
Holding other factors constant, our findings lend support to the income-smoothing hypothesis. The 
empirical results indicate that banks managed their reported earnings upward by underestimating their 
provision for loan losses in the post-crisis period. We also find that the nondiscretionary factors played a 
significant role in the determination of a bank’s loan loss provisions for the same period. The remainder of 
this paper is organized as follows. Section 2 contains a review of the literature and develops our hypothesis. 
Section 3 describes the dataset and research design; and presents the empirical results. Finally, Section 4 
summarizes and concludes the paper. 
 
LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT 
 
A general definition of income smoothing is provided by Fudenberg and Tirole (1995, p. 75) who write that 
“income smoothing is the process of manipulating the time profile of earnings or earnings reports to make 
the reported income stream less variable, while not increasing reported earnings over the long run.” In the 
banking industry, provision for loan losses, a substantial expense item (with no cash flow effects) for most 
banks, provides managers with an effective tool which they can use to smooth income. According to 
Greenawalt and Sinkey Jr. (1988), income smoothing activity is more likely in the banking industry since 
bank manager are able to exert a high level of discretion in estimating loan loss reserves. Accounting rules 
allow a high level of flexibility in establishing an adequate balance for the allowance for loan losses account 
through loan loss provisions. However, managers may use this discretion to manage reported income 
downward by overestimating provisions or manage it upward by underestimating provisions in accordance 
with their potential motives for smoothing income.  
 
There are a number of incentives that motivate managers to engage in earnings management (see Healy and 
Wahlen, 1999 for a detailed review of earnings management literature and discussion of incentives for 
earnings management). One of these managerial incentives is the smoothing of reported income with the 
purpose of diminishing earnings fluctuations of the firm. Holding other factors constant, an increase in 
earnings volatility of a firm has a negative effect on its market value since uncertainty of future earnings 
increases the risk perception as well as the cost of capital and borrowing. Accordingly, managers may aim 
to smooth reported income through discretion allowed by accounting rules in order to achieve income 
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stability and enhance the value of their firms (Gordon, 1964 and Beidleman, 1973).  In regards to the 
banking industry, the income-smoothing hypothesis argues that bank managers tend to build up surplus 
loan loss reserves in good years when earnings are high by overstating provisions for loan losses. On the 
other hand, they tend to understate loan losses provisions in bad years and draw down the excess reserves 
accumulated in good year in order to offset the effects of declining earnings. Consequently, smoothing 
income over this cycle allows banks to avoid large variations in reported earnings which would otherwise 
be perceived as a negative sign.  
 
The existing literature provides considerable empirical evidence that banks manage their earnings by using 
loan loss provisions. In a recent study, El Sood (2012) compares the pre-crisis period of 2002–2006 with 
the 2007–2009 period, seeking evidence for income smoothing activities of US bank holding companies in 
the aftermath of the financial crisis. Her findings suggest that bank holding companies accelerated their 
provision for loan losses during the profitable years of 2002–2006 in order to smooth their income 
downward. On the other hand, they smoothed their income upward by delaying provisions in the post-crisis 
era.  The findings of Liu and Ryan (2006) show that profitable banking institutions managed their income 
downward by accelerating loan loss provisions on homogenous loans (which they define as consumer loans) 
over the boom period of the 1990s. Liu and Ryan also argue that banks obscured their income smoothing 
by accelerating loan charge-offs and by recording more gross charge-offs in order to offset the previous 
recoveries.  A number of other prior studies also suggest that banks tend to engage in income smoothing. 
Greenawalt and Sinkey Jr. (1988) show that large bank holding companies smoothed their reported income 
over the period of 1976–1984 through utilizing loan loss provisions. According to Ma (1988), the risk level 
of a bank’s loan portfolio is not a strong determinant of provisions for loans losses. Based on a sample of 
the largest US banks, the findings of Ma indicate that bank managers tend to overestimate loan loss 
provisions during times of high operating income and underestimate them when operating income is low. 
Likewise, Kanagaretnam et al. (2003) provide evidence that in good times, bank managers save income for 
the future by increasing provisions for loan losses, and in bad times, they decrease provisions and draw on 
previously built reserves in order to prevent a decrease in current income (see, among others, Collins et al., 
1995, Lobo and Yang, 2001, and Kanagaretnam et al., 2004 who show that banks smooth reported income 
via provisions for loan losses). The findings of Ahmed et al. (1999) and Scheiner (1981), on the other hand, 
do not suggest that banks use loan loss provisions to manage earnings. 
 
When examined in the context of the financial crisis of 2008, income smoothing may have enabled bank 
managers to avoid sharp declines in reported earnings in the aftermath of the crisis. The discretion used by 
managers in determining provisions and allowances for loan losses received the attention of the Securities 
and Exchange Commission (SEC) in the post-crisis period. In August 2009, the SEC sent a letter to certain 
publicly traded banks providing disclosure suggestions regarding their allowance for loan losses and loan 
loss provisions accounts (Securities and Exchange Commission, 2009). The letter specified that banks may 
have to reevaluate their financial reporting procedures for loan loss provisioning in the post-crisis economic 
environment. In April 2013, the SEC charged Capital One Financial Corporation (as well as two senior 
executives of the bank) for understating loan losses expense in the second and third quarters of 2007 
(Securities and Exchange Commission, 2013). According to the SEC investigation, Capital One failed to 
account for loan losses incurred amid the deteriorating financial market conditions that ultimately evolved 
into the 2008 crisis. As a result, the bank agreed to pay a $3.5 million penalty to settle the SEC’s charges. 
In light of the previous research findings and above arguments, banks, particularly those in a weakened 
financial position, may have engaged in income smoothing using provisions for loan losses in the aftermath 
of the 2008 financial crisis. Financial markets tend to hold a negative view of earnings volatility which 
increases the risk profile of a bank and, as a result, discounts the value of its future cash flows. Therefore, 
managers had strong incentives to smooth income upward through the recent economic downturn in order 
to lower risk perceptions and preserve the value of their institutions.  
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Income smoothing through underestimation (and/or delaying) of loan loss provisions may have also enabled 
managers to lower the cost of external funding since institutions having a better earnings performance and 
perceived to be less-risky were likely to borrow at lower costs after the crisis. The finding of Dechow et al. 
(1996) and Kanagaretnam et al. (2003) show that lowering the cost of external financing is an important 
incentive for income smoothing. More importantly, in the tightened capital and money markets of the post-
crisis period, banks with more stable and higher earnings were likely to have easier access to external 
financing, particularly from non-deposit sources. Consequently, lower financing costs as well as increased 
availability of external funds may have provided important incentives for income smoothing in the 
aftermath of the crisis.  Finally, another motivation for smoothing reported earnings may have come from 
the managerial efforts to avoid regulatory scrutiny over capital adequacy and solvency of their 
organizations. The financial crisis of 2008 caused financial stress in the entire banking industry leading to 
significant losses for a large number of institutions. As expected, deteriorating financial health of banks 
created difficulties in meeting capital and solvency requirements. By smoothing income upward, managers 
may have presented a better (yet distorted) financial picture of their banks and, hence, attracted less attention 
from regulators. 
 
DATA AND METHODOLOGY 
 
We utilize the Call Reports and TFRs which report demographic and financial information on all FDIC-
insured US banking institutions. Our dataset consists of 25,586 observations gathered from 6,405 
institutions and covers the period from 2007 to 2010, inclusively. Our dataset has both cross-sectional and 
time-series properties since it pools observations on individual banks over a period of four years however, 
it is not a balanced panel. A number of data points are missing for some of the institutions throughout the 
four-year period since they were excluded as outliers. In order to identify potential outliers, we calculated 
the studentized residuals after regressing (using ordinary least squares) the dependent variable (PLL) on 
our key independent variable (NETINC), and eliminated a total of 34 observations so as to limit the impact 
of extreme outliers. In order to detect possible earnings management practices by banks in the aftermath of 
the financial crisis of 2008, we focus on the 2007–2010 period when the banking industry experienced a 
significant decline in profitability. Figure 1 shows year-end aggregate pretax return on assets for all US 
banking institutions from 2002 through 2013. Overall, the figure shows that pretax return on assets 
decreased sharply from 2007 to 2009. Even though the profitability remained below the pre-crisis levels, 
it, for the most part, stabilized after 2010. 
 
Table 1 describes the variables used in this study. Descriptive statistics are provided in Table 2. The data 
are annual (as of December 31) and all continuous variables are scaled by total loans and leases. The 
dependent variables PLL is defined as the percentage of provision for loan and lease losses to total loans 
and leases. Our primary focus is to test the income-smoothing hypothesis that banks, particularly those in 
a declining financial position, may have used their loan loss provisions as a tool for earnings management 
in the period after the financial crisis. In order to do so, we employ our key independent variable NETINC, 
defined as the percentage of net income before taxes and provision for loan and lease losses to 
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Figure 1: Pretax Return on Assets (%) 2002–2013 
 

 
This figure shows year-end aggregate pretax return on assets for all US banking institutions from 2002 through 2013. Source:  
Federal Deposit Insurance Corporation.  
 
Table 1: Description of Variables 
 

Variable name Description 
PLL Percentage of provision for loan and lease losses to total loans and leases  
NETINC Percentage of net income before taxes and provision for loan and lease losses to total loans and leases 
CHARGE Percentage of net loan charge-offs to total loans and leases 
ALLOW Lagged percentage of allowance for loan and lease losses to total loans and leases 
NONCUR Lagged percentage of other real estate owned plus noncurrent loans and leases to total loans and leases 
BANK Dummy variable for commercial banks 
METRO Dummy variable for institutions headquartered in a metropolitan area 
AGRI Dummy variable for institutions specialized in agricultural lending 
COMM Dummy variable for institutions specialized in commercial lending 
MORT Dummy variable for institutions specialized in mortgage lending 
REGFDIC Dummy variable for institutions whose federal regulator is the FDIC 
REGFED Dummy variable for institutions whose federal regulator is the Federal Reserve System 
Y2008 Dummy variable for observations from the year 2008 
Y2009 Dummy variable for observations from the year 2009 
Y2010 Dummy variable for observations from the year 2010 

This table shows the description of variables used in three different specifications of a fixed effects model testing whether or not US banking 
institutions engaged in income smoothing using provisions for loan losses in the period after the financial crisis of 2008.              
     
total loans and leases, and hypothesize a positive relationship between NETINC and the dependent variable. 
In this respect, a positive and significant coefficient on NETINC would support the hypothesis that, in the 
aftermath of the financial crisis, banks underestimated their provision for loan losses when they expected 
to post lower earnings.  Following the approach by Kanagaretnam et al. (2004), the variables CHARGE, 
ALLOW, and NONCUR are entered to control for the nondiscretionary component of the response variable 
LLP. According to Kanagaretnam et al., these variables have been employed in a number of prior studies 
on banks, including Wahlen (1994); Beaver and Engel (1996); and Kim and Kross (1998). CHARGE is 
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defined as the percentage of net loan charge-offs to total loans and leases. The coefficient on CHARGE 
would be expected to be positive, assuming that an increase in net loan charge-offs requires recording a 
higher provision for loan losses, ceteris paribus. ALLOW denotes the lagged (i.e., beginning-of-year) 
percentage of allowance for loan and lease losses to total loans and leases. Holding other factors constant, 
the sign on the coefficient of ALLOW is likely to be less than zero since a bank would require a smaller 
loan loss provision for the current year if it starts the year with a higher loan loss allowance. NONCUR 
denotes the lagged (i.e., beginning-of-year) percentage of other real estate owned plus noncurrent loans and 
leases to total loans and leases. The sign on the coefficient of NONCUR is likely to be positive, on the 
assumption that holding a larger portfolio of noncurrent loans is likely to require a higher provision for loan 
losses, ceteris paribus.  We also include a number of other control variables (in one of our empirical 
specifications) which are likely to influence loan loss provisioning practices of banks. BANK is a dummy 
variable which takes the value of 1 for commercial banks and 0 for thrifts.  
 
Table 2: Descriptive Statistics 
 

 Mean Std. Dev. Minimum Maximum 
PLL 0.7442 1.192 -9.988 11.471 
NETINC 9.505 453.19 -2,808.3 40,924 
CHARGE 0.6030 1.580 -6.083 186.61 
ALLOW 1.382 0.9774 0 57.120 
NONCUR 2.069 2.920 0 88.043 
BANK 0.8488 0.3583 0 1 
METRO 0.5058 0.5000 0 1 
AGRI 0.2244 0.4172 0 1 
COMM 0.5075 0.5000 0 1 
MORT 0.1009 0.3012 0 1 
REGFDIC 0.6069 0.4885 0 1 
REGFED 0.1081 0.3106 0 1 
Y2008 0.2499 0.4330 0 1 
Y2009 0.2497 0.4328 0 1 
Y2010 0.2503 0.4332 0 1 
n 25,586    

This table shows the descriptive statistics of our dataset that consists of 25,586 observations gathered from  
6,405 institutions and covers the period from 2007 to 2010, inclusively. 
 
The dummy variable METRO takes the value of 1 when the headquarters of an institution is located in a 
metropolitan area. The base group includes institutions whose headquarters are not located in a metropolitan 
area. These variables are included in an attempt to capture the significant characteristic differences between 
commercial banks versus thrifts, and between rural versus metropolitan institutions. The expected signs of 
the coefficient of BANK and METRO are unclear, a priori.AGRI, COMM, and MORT are dummy 
variables that denote lending specializations in agricultural, commercial, and mortgage loans, respectively. 
They are included in order to control for some of the major lending specialization categories. These 
variables take the value of 1 when the observed institution falls into the appropriate category and 0 
otherwise. The omitted base group consists of institutions with other lending specializations. The coefficient 
on AGRI should be negative, on the assumption that banks specializing in agricultural lending were less 
likely to experience loan losses than other institutions in the post-crisis period, ceteris paribus. On the other 
hand, we do not have a priori expectations for COMM and MORT. 
 
REGFDIC and REGFED denote the FDIC and the Federal Reserve System (Fed), respectively, and are 
entered as dummy variables controlling for federal regulators of banks. They take the value of 1 when the 
federal regulator of the observed banking institution falls into the appropriate category and 0 otherwise. 
The base group includes institutions whose primary federal regulators are the Office of the Comptroller of 
the Currency (OCC) and the Office of Thrift Supervision (OTS). We have no a priori expectations for the 
signs on the estimated coefficients of REGFDIC and REGFED. Finally, we include time dummy variables 
Y2008, Y2009, and Y2010 (for years 2008, 2009, and 2010, respectively) to capture year-specific fixed 
effects. The excluded group includes observations from the year 2007. We use three different specifications 
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of a fixed effects model to test whether or not US banking institutions engaged in income smoothing using 
provisions for loan losses in the period after the financial crisis of 2008. The regression model has the 
following general form: 

 
𝑌𝑌 =  𝑏𝑏0 + 𝑏𝑏1𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 + 𝑏𝑏2𝑁𝑁𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑁𝑁 + 𝑏𝑏3𝐶𝐶𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 + 𝑏𝑏4𝑁𝑁𝐴𝐴𝑁𝑁𝑁𝑁𝑁𝑁𝐶𝐶 + 𝑏𝑏5𝐵𝐵𝐶𝐶𝑁𝑁𝐵𝐵 + 𝑏𝑏6𝑀𝑀𝑁𝑁𝑁𝑁𝐶𝐶𝐴𝐴 + 𝑏𝑏7𝐶𝐶𝐶𝐶𝐶𝐶𝑁𝑁

+ 𝑏𝑏8𝑁𝑁𝐴𝐴𝑀𝑀𝑀𝑀 + 𝑏𝑏9𝑀𝑀𝐴𝐴𝐶𝐶𝑁𝑁 + 𝑏𝑏10𝐶𝐶𝑁𝑁𝑅𝑅𝑅𝑅𝑅𝑅𝑁𝑁𝑁𝑁 + 𝑏𝑏11𝐶𝐶𝑁𝑁𝐶𝐶𝑅𝑅𝑁𝑁𝑅𝑅 + 𝑏𝑏12𝑌𝑌2008 + 𝑏𝑏13𝑌𝑌2009
+ 𝑏𝑏14𝑌𝑌2010 + 𝛼𝛼 + ɛ                                                                                                                     (1) 

                                          
where α is the bank fixed effect which contains all time invariant factors and ε is the idiosyncratic error 
term.  
 
EMPIRICAL RESULTS 
 
The estimated fixed effects specifications generate the regression results reported in Table 3. All estimated 
models are statistically significant at the 1% level. They explain 14.16%, 36.66% and 36.68% of the 
variation in the dependent variable, respectively.  
 
Table 3: Regression of Loan Loss Provisions on Reported Earnings 
 

 (I) (Ii) (Iii) 
 Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error 
NETINC 0.0002** 0.0001 0.0003*** 0.0001 0.0003*** 0.0001 
CHARGE   0.3019*** 0.0041 0.3019*** 0.0041 
ALLOW   -0.1823*** 0.0107 -0.1823*** 0.0107 
NONCUR   0.0787*** 0.0032 0.0788*** 0.0032 
BANK     -0.1169 0.2158 
METRO     0.0613 0.1543 
AGRI     -0.0293 0.0519 
COMM     0.0543 0.0346 
MORT     0.0007 0.0477 
REGFDIC     -0.0923 0.1107 
REGFED     -0.1985 0.1256 
Y2008 0.3510*** 0.0161 0.2479*** 0.0139 0.2481*** 0.0139 
Y2009 0.8257*** 0.0161 0.5507*** 0.0144 0.5522*** 0.0145 
Y2010 0.6901*** 0.0161 0.3701*** 0.0154 0.3730*** 0.0155 
Intercept 0.2763*** 0.0114 0.3563*** 0.0158 0.4795*** 0.2017 
F-statistic 790.61  1,585.2  793.17  
p-value <0.01***  <0.01***  <0.01***  
R2 (with-in) 0.1416  0.3666  0.3668  
n 25,586  25,586  25,586  
# of groups 6,405  6,405  6,405  

This table shows the regression results generated by three different specifications of a fixed effects model. Column (i) reports the results from the 
simplest specification that consists of the key variable NETINC. Column (ii) displays the results based on the specification that includes variables 
controlling for the nondiscretionary element of a bank’s loan loss provisions. Column (iii) shows the findings from the specification employing 
additional control variables that may impact the loan loss provisioning practices of banking institutions. ***, **, and * denote 1%, 5%, and 10%  
significance, respectively.   
 
The results from the simplest specification that consists of the key variable NETINC and time dummy 
variables are presented in Table 3 column (i). The coefficient on NETINC is positive and statistically 
significant at the 5% level. This finding provides evidence supporting the income-smoothing hypothesis 
that banks used their loan loss provisions to manage their income upward in the post-crisis period. Table 3 
column (ii) presents results based on the specification that includes variables (CHARGE,  ALLOW, and 
NONCUR) controlling for the nondiscretionary element of a bank’s loan loss provisions. The coefficient 
on NETINC is again positive and, this time, it is statistically significant at the 1% level, providing additional 
support for the income-smoothing hypothesis. Also, the coefficients on variables CHARGE, ALLOW, and 
NONCUR have the expected signs and they are all statistically significant at the 1% level, suggesting that 
these variables play an important role in determining loan loss provisions of a banking institution, ceteris 
paribus. We next test the robustness of our previous findings by employing additional control variables 
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(BANK, METRO, AGRI, COMM, MORT, REGFDIC, and REGFED) that may impact the loan loss 
provisioning practices of banking institutions. The main findings presented in Table 3 column (iii) are 
similar to the previous columns, indicating that banks tended to decrease loan losses provisions during the 
crisis years in order to offset the effects of declining earnings, ceteris paribus. On the other hand, none of 
the coefficients on the additional explanatory variables are statistically significant. 
 
In order to examine the sensitivity of our main findings, we also estimated the same specifications of our 
fixed effects model with robust standard errors (the results are not shown in tables). The coefficients on all 
the variables remained the same. Even though the statistical significance of the coefficients on NETINC 
declined slightly in case of the second and third specifications, they were still significant at the 5% level. 
We then estimated the specification employing additional control variables by using three different data 
samples. Appendix A columns (i) and (ii) show results based on samples covering the period of 2008 
through 2010, and the period of 2007 through 2009, respectively. The findings based on a sample of 
observations from years 2008 and 2009 are provided in Appendix A column (iii). The coefficients on 
NETINC are positive and statistically significant at the 1% level in all three cases. Overall, these additional 
results support our main findings. 
 
CONCLUDING REMARKS 
 
The financial crisis of 2008 had a long-lasting impact on the US banking industry causing the failure of a 
large number of financial institutions. Accounting rules allow bank managers to exercise considerable 
subjective judgment in determining an adequate balance for the allowance for loan losses account through 
loan loss provisions. Managers may use this discretion to manage accounting earnings downward by 
overestimating provisions or manage it upward by underestimating provisions in order to achieve specific 
financial goals. Possessing this effective tool at their disposal and faced with significantly declining 
earnings, managers were likely to have strong incentives to smooth income upward under the unfavorable 
conditions of the post-crisis period.  
 
In this study, we develop and estimate an econometric model to investigate potential earnings management 
practices of banking institutions in the aftermath of the financial crisis. We use a large dataset comprising 
over 25,000 observations on commercial banks and thrifts from 2007 to 2010, inclusively. Our paper is one 
of the few analyses studying the income-smoothing hypothesis in the banking industry that focuses on 
individual banking institutions rather than bank holding companies. Our study has important policy 
implications. We find evidence indicating that banking institutions managed their reported earnings upward 
through loan loss provisioning in the period after the financial crisis. The empirical results suggest that 
banks understated their provisions in order to artificially boost their declining earnings during the 
financially difficult times of the Great Recession. In addition, our findings indicate that the nondiscretionary 
factors also played an important role in determining banks’ loan loss provisions in the post-crisis period. In 
this respect, the SEC’s concerns over bank disclosures regarding allowance for loan losses and loan loss 
provisions accounts seem to be valid, especially during the post-crisis economic environment. 
 
Our study has certain limitations that should be taken into consideration when interpreting the findings; 
however, these limitations also offer opportunities for further research. First, our analysis may be extended 
by including observations from pre-crisis years in order to compare the income smoothing practices of 
banking institutions before and after the financial crisis. Second, the current study does not differentiate 
between earnings management practices of institutions of different sizes. Further research may aim to 
separately analyze the income smoothing behavior of large and small banks in the aftermath of the financial 
crisis, given their significantly different organizational and operational characteristics. Finally, future 
research may extend this work by studying the relationship between loan loss provisioning practices of 
banks and their financial profitability through a logistic regression model.  
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APPENDIX 
 
Appendix A: Regression of Loan Loss Provisions on Reported Earnings Using Different Data Samples 
 

 (I) (Ii) (Iii) 
 Coefficient Std. Error Coefficient Std. Error Coefficient Std. Error 
NETINC 0.0003*** 0.0001 0.0003*** 0.0001 0.0003** 0.0001 
CHARGE 0.2505*** 0.0047 0.2296*** 0.0044 0.1633*** 0.0056 
ALLOW -0.3066*** 0.0151 -0.1553*** 0.0137 -0.2053*** 0.0316 
NONCUR 0.0606*** 0.0041 0.1328*** 0.0050 0.1221*** 0.0073 
BANK -0.2470 0.4006 -0.4020 0.2543 -0.4683 0.5938 
METRO -0.1200 0.2269 0.2007 0.2005 -0.0703 0.3409 
AGRI -0.0044 0.0705 -0.0289 0.0643 0.0161 0.1025 
COMM 0.0776 0.0482 0.0326 0.0434 0.0728 0.0726 
MORT 0.0562 0.0659 -0.0083 0.0592 0.1221 0.0969 
REGFDIC -0.1308 0.1750 -0.1453 0.1359 -0.2079 0.2600 
REGFED -0.1887 0.1994 -0.1987 0.1564 -0.1918 0.3063 
Y2008   0.2491*** 0.0136   
Y2009 0.3561*** 0.0151 0.5303*** 0.0147 0.3256*** 0.0155 
Y2010 0.2286*** 0.0166     
Intercept 1.133*** 0.3493 0.6180** 0.2445 1.159** 0.5160 
F-statistic 348.56  602.47  207.71  
p-value <0.01***  <0.01***  <0.01***  
R2 (with-in) 0.2619  0.3803  0.2813  
n 19,186  19,182  12,782  
# of groups 6,405  6,404  6,402  

This table shows regression results from three different data samples. Columns (i) and (ii) display results based on samples 
covering the period of 2008 through 2010, and the period of 2007 through 2009, respectively. The findings based on a 
sample of observations from years 2008 and 2009 are provided in column (iii). ***, **, and * denote 1%, 5%, and 10% 
significance, respectively. 
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ABSTRACT 

 
The changing and unpredictable nature of the money demand function has led many Central Banks 
authorities around the world to shift from exchange rate and monetary policy targeting to inflation 
targeting framework. The gradual shift to inflation targeting has reawakened interest in the Taylor’s Rule 
which states that nominal anchor interest rate must be raised by more than a proportionate change in 
inflation to achieve price stability. The objective of this study is to examine the Central Bank of Nigeria 
monetary policy reaction function and how the CBN responds to the dynamic and evolving macroeconomic 
environment. The monetary policy response function developed for this study is derived following the basic 
structure of the Taylor’s rule. Using secondary time series data sourced from the Central Bank of Nigeria 
Statistical Bulletin covering the periods 1998:Q1-2014:Q2, the study builds on the Taylor rule to formulate 
a model that track the Central Bank of Nigeria monetary policy reaction function. The method adopted in 
carrying out the study is the Auto Regressive Distributed Lag Modeling technique and the Error Correction 
modeling framework. The stylized fact of the study shows that monetary policy variables are moving along 
same path accompanied by declining inflation and improved productivity. Results obtained from the study 
will be used to track stability and dynamics of the Central Bank reaction function and to predict the future 
direction for monetary policy in Nigeria. 
 
JEL: C11, E52, E58 
 
KEYWORD: Monetary Policy, Central Bank, Reaction Function, Taylor’s Rule 
 
INTRODUCTION  
 

he philosophy of achieving internal balance and external viability has remained the strategic anchor 
of monetary authorities in Nigeria. Conventionally, the goal of maintaining price stability and a 
stable macroeconomic growth has remained the focus of monetary authorities’ all over the world. In 

Nigeria, the success of monetary policy in the last 5 year is evident in the management of inflation which 
has been brought down and kept low at a single digit level between 2013 and year end 2014. As at end 2013 
inflation in Nigeria at 8.5% was amongst the countries in Sub-Saharan Africa with a single digit inflation 
level, and an inflation level lower than 10 years average of 11.49% (see exhibit 1).  Despite the success 
recorded by the Central Bank of Nigeria in managing inflation to a single digit level in 2013 and up to 
Q2:2014, there is now a reawakening of the relevance of Taylor’s rule following the 2007 US mortgage 
crisis. Taylor’s rule which was first proposed by Taylor (1993) and Henderson and Mckibbin (1993), relates 
to how much Central bank should vary nominal interest rate in response to changes in inflation and other 
notable macroeconomic aggregates.  The rule popularly known as the Taylors principle stipulates that for 
every one percent increase in inflation, the monetary authorities should raise nominal interest rate by one 
percentage point (Dvig, Leeper and Eric 2007; Anthanasios 2001). 
 

T 
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The policy reaction function estimated by Taylor concludes that an interest rate setting rule can be 
approximated empirically for monetary policy operation. The Taylor’s response function points to a 
rigorous altering of Central Bank’s nominal interest rate to impact market rates and influence monetary 
policy short term and long term decisions.  Overtime, the Central Bank of Nigeria has adopted various 
instruments at their disposal to meet their short term and long term goals. These instruments affect the 
intermediate and ultimate targets variables through different channels of Monetary Transmission 
Mechanism. Tools used in recent times include; Open Market Operation (OMO), Reserve money, Exchange 
rate, and Cash Reserve Ratio (CRR) and the deliberate fixing of the anchor rate at 12% since the fourth 
quarter of 2011.  The paper extends the study of the monetary policy reaction function by focusing on the 
efficacy of the current CBN monetary policy with the aim of predicting the optimum certainty monetary 
policy action and the relevance of the Taylor’s rule in the management of interest rate and inflation for 
Nigeria.  Following the broad objective of the paper, the rest of the study consists of four sections; Section 
2 provides an overview of monetary policy in Nigeria and the review of literature, Section 3 prescribes the 
theoretical framework and model Section 4 presents the data, methodology and analyses the empirical 
results. Section 5 summarizes the main findings and draws some policy implications.  
 
LITERATURE REVIEW 
 
Monetary policy rule focuses on the choice of policy instruments which are transmitted through the interest 
rate and monetary base. The concept of Monetary Policy Reaction Function (MPRF) motivated by the 
pioneer work of Taylor 1993 emphasis the inverse coefficient of the Philips equation while explaining how 
central banks reacts to macroeconomic conditions by altering interest rate.  In the foundational work of 
Taylor’s Monetary Policy Response function, a linear real GDP trend was used to measure potential output 
and expected inflation was taken to be 2 percent (Taylor, 1993). The rationale behind this was to show that 
this rule can stimulate short-term nominal interest rate of the United States. The policy rule obtained 
therefore is that Central Bank’s policy rate rises if inflation increases above the target inflation rate or if 
GDP rises above potential GDP.  On the contrary, the Central Bank policy rates decreases if inflation is 
below the target rate or f real GDP decreases below potential GDP.  
 
Subsequent studies on Monetary Policy Response function sine Taylor (1993), has continue to build with 
care on the Taylor’s seminal article and has produced various reports regarding the Central Bank response 
function. In the study carried out by Clarida, Gali and Gertler (1998), they estimated the Central Bank 
reaction functions using Generalized Method of Moments. In their study, they found the Central Banks in 
United State, Japan, and Germany pursued an implicit forward-looking inflation targeting which reacts to 
the expected inflation rather than past inflation. A similar study by Judd and Rudebusch (1998), concluded 
that the Taylor’s rule prescribe guide on the relationships that existed among variables when conducting 
monetary policy. However, the study by Gerlach and Smets (2000) produced a mixed result. By examining 
whether monetary policy would respond to shocks in exchange rate, the authors found a mixed result across 
countries. They found that Australia’s Central Bank is insensitive to shocks emanating from exchange rate 
while the Central Banks in Canada and New Zealand responded  significantly to a shock to the exchange 
rate.  Assane and Malamud (2000) using the Vector Auto-regression (VAR) model, having studied the 
relationship between monetary policy and exchange rates found that a weak dollar causes the Fed to raise 
the federal funds rate thus a rise in the federal funds rate leads to appreciation of the U.S. dollar.  
 
The study by Romer (2001), focused on estimating the value of the coefficients of output gap and price gap 
to explain the effectiveness of monetary policy. The result obtained from the study showed that the values 
the coefficients attains can change the effectiveness of monetary policy through its effects on the level of 
actual inflation actual output. Hsing (2004), used a Vector Auto Regression modeling technque to estimate 
the Bank of Canada’s monetary policy reaction function. The result from the study, showed that the Taylor 
rule is extended to include exchange rate since the objectives of the Bank of Canada is to maintain currency 
stability to promote international trade.  By applying the same methodology in estimating the Bank of Korea 
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monetary policy reaction function, Hsing and Lee (2004) found that bank of Korea call rate react positively 
to shocks from inflation gap, output gap, exchange rate gap, stock price gap and lagged bank call rates. The 
result obtained from the study showed that, the most influential short run variables that explained  variations 
in call rates in Korea was exchange rate gap variable and inflation gap variable. The variables that 
contributed to long run variation in Korea call rates is the output gap variable and stock price gap variable.  
In a similar study carried out for the European Union countries Galbraith, et al. (2007) found that the Federal 
Reserve does not react to inflation signals but to the unemployment. Estimating the monetary policy 
reaction function for European Union countries, Sutherland (2010) found that there exists disparity across 
countries as to determinants of policy response function. Specifically, the results showed monetary policy 
in developed economies significantly influenced monetary policy response function in the less developed 
countries. However, they found little evidence that output gap significantly influences monetary policy 
response function. Kaytanci (2008) applying vector error-correction model estimated monetary policy 
reaction function for Turkey based on an extended Taylor rule. He found that the policy rate responds 
positively to shock to the output gap, the inflation gap, or the lagged overnight rate while responding 
negatively to exchange rate.   
 
In a much more recent study, Hamori (2009), employing dynamic ordinary least squares (OLS) method to 
the estimation of a Taylor-type monetary policy reaction function for India, concluded that output gap 
variable and exchange rate gap variable were statistically significant and having the right signs in explaining 
monetary policy response function. However, the price gap variable had the wrong sign and failed the test 
of significance.  In Nigeria, there are very few studies that have attempted to explain the monetary policy 
response function. The study by Iklaga (2009) estimated a Taylor-type monetary policy response function. 
The result obtained from the study suggests that inflationary pressures played a significant role in 
influencing monetary policy decisions in Nigeria.  
 
In a more recent study by Apanisile and Ajilore (2013), monetary policy response function was estimated 
under the Taylor’s rule using Engle-Granger approach to co-integration. They authors reached a conclusion 
that the implementation of monetary policy function was carried out in effect to achieve price stability in 
Nigeria. The study by Agu (2007) confirm that inflation is the primary determinant of the central bank’s 
reaction though policy targets usually differ from outcome while Doguwa and Essien (2013), found that the 
monetary policy response  function for Nigeria fits the actual monetary policy performance of real monetary 
policy rate and reserve money. This work extends the body of knowledge on monetary policy response 
function for Nigeria by drawing extensively on the basic structure of Taylor’s rule and the recent work of 
Doguwa and Essien (2013). 
 
DATA AND METHODOLOGY 
 
Overview of Monetary Policy in Nigeria – Stylized Facts 
 
The monetary authority-the Central Bank of Nigeria (CBN) has the power to alter deliberately monetary 
instruments (direct and indirect) to achieve the intermediate and ultimate target of monetary policy. Unlike 
many Central Banks around that have shifted to inflation targeting (IT) framework to achieve 
macroeconomic goals and objectives, the Central Bank of Nigeria uses a mix of the monetary targeting 
strategy and inflation targeting strategy as the platform for achieving its policy objectives. The CBN under 
the monetary targeting platform uses nominal anchors (money supply, exchange rate and interest rate) to 
manage liquidity and cost, with the overall goal of maintaining a stable macroeconomic environment. The 
Central Bank of Nigeria explored the Exchange Rate Targeting option from 1959 to 1974. From 1975, the 
policy choice of target variable shifted to Monetary Targeting which lasted until 2001, when the Central 
Bank adopted a mix of Inflation Targeting and Monetary Targeting Strategies.  
 



I. Kelikume et al | IJBFR ♦ Vol. 10 ♦ No. 1 ♦ 2016 
 

16 
 

The fundemental distinction between the various types of policy option lies primarily with the set of 
instruments and variables that are used by the monetary authority to achieve their goals. These strategies 
are usually supported by interest rate and output targeting. Table 1 shows the evolution of monetary policy 
instrument in Nigeria as well as the various monetary policy instruments, the intermediate target variables 
and the ultimate target variables. New changes in monetary policy instruments which became active from 
October 2013 include the introduction of public deposit CRR and foreign exchange sales (Retail Dutch 
Action Sales. The ultimate target variable since 2006 include, exchange rate stability, price stability and a 
stable real GDP growth rate. 
 
Table 1: Instruments of Monetary Policy in Nigeria 
 

Monetary Policy Instruments Intermediate Target Ultimate Target 
 Nominal Anchor rates(MRR/MPR; SLF, SDF) 
 Liquidity Management-OMO; LR; CRR 
 Fixed Exchange Rate or Exchange Rate Band(Floating Exchange Rate 

Regime) 
 FOREX Sales (WDAS) 
 Sectoral Allocation of Credit 
 Credit Facilities 
 Stabilization Securitization  

 Money Market 
 Exchange rate market 
 Equity Market 
 Bonds Market 
 Deposit Money Banks (DMBs) 

 

 Inflation Stability 
 Exchange rate stability 
 GDP Growth 

 

Became Effective 11
th

 December 2006 
 Nominal Anchor Rate (MPR, SLF, SDF) 
 Liquidity Management-OMO, LR and CRR 

 Stability in short term interest rates 
 

 Stable value of domestic currency 
 Single digit inflation 

 

Became Effective 7
th 

August and 2nd Oct. 2013 Respectively 
 Public Deposit CRR,  FOREX Sales (RDAS) 

Note: MRR=Minimum Rediscount Rate; MPR=Monetary Policy Rate; SLF=Standing Lending Facility Rate; SDF=Standing Deposit Facility 
Rates; OMO=Open Market Operation; LR=Lending Rate; CRR=Cash Reserve Ratio; WDAS=Wholesale Dutch Auction Sales; RDAS=Retail 
Dutch Auction Sales; 
 
Figure 1, shows trend relationship between Real GDP growth rates, monetary policy rates, prime lending 
rates and inflation. The pattern shows real GDP growth rate is negatively correlated with inflation and 
positively correlated with prime lending rates and monetary policy rates. However, output gap in figure 2 
suggest that more monetary stimulus is needed to drive economic growth in the positive direction  
 
Figure 1: Trend Relationship between Macroeconomic Aggregates in Nigeria 

 
This figure shows the trend in monetary policy from 2005-2014. The sample include monetary policy rate (MPR), real GDP growth rate (RGDP), 
prime lending rate (PLR) and inflation. The trend shows all the variables moving along the same path tending downwards since Q1: 2000. 
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Figure 2: Trend Relationship in Nigeria 
 

 
This figure shows the trend relationship between actual output, potential output and the output gap from 2005-2014. The trend shows a wide gap 
potential output and the output gap.  
 
In the conventional Taylor’s rule, with the equation-(r* + π* + β(πt – π*) + γ(yt – yN)), the beta (β) and 
gamma (γ) values are estimated at 1.5 and 0.5 respectively. This suggests how Central Bank should set 
short-term interest rates to achieve both its short-run goal for economic stability and long-run goal for price 
stability. This rule further suggest that real Fed funds rate (MPR in the case of Nigeria) should be raised 
1.5 percentage points for every percentage point increase in inflation above target values, and should also 
be raised 0.5 percentage points for every percentage point increase in actual output above potential output. 
Figure 3 shows the trend relationship between policy rate, inflation and output gap. The trend shows a 
negative relationship between the real policy rate, inflation and output gap. The nominal policy rate is 
significantly above inflation rate and actual output growth which goes contrary to the specification in 
Taylor’s rule. 
 
Figure 3: Trend Relationship between Monetary Policy Rate, Inflation and Output Gap in Nigeria 
 

 
This figure shows the trend relationship between Monetary Policy Rate (MPR), Inflation and Output Gap in Nigeria. The trend shows significant 
volatility in the variables between 2002-2006 with inflation trending higher over Monetary Policy Rate and Output Gap. Between the periods 2011-
2014, Monetary Policy rate variable trended higher than inflation and Output Gap variable. 
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Figure 4 shows trend analysis of the Taylor’s rule estimate for Nigeria. The result shows real policy rate 
rise by more than 0.5% for every percentage point increase in inflation above target or output gap. This 
result gives credence to the fact that the Taylor estimate differ significantly with economic structure.  
 
Figure 4: Analysis of Taylor Estimate and Rule in Nigeria 
 

   
This figure shows the trend analysis of Taylor’s rule estimate for Nigeria. The trend shows the relationship between change in real monetary policy 
rate and change in inflation as well as the relationship between change in real monetary policy rate and output gap. 
 
The theoretical foundation of the monetary policy reaction function is derived from three structural 
equation, namely the Phillips curve relationship, the aggregate demand model (IS equation) and the 
uncovered interest rate parity model which formed the bedrock Taylor (1993) monetary policy reaction 
function. The derivation of the MPRF begins with the first equation-the Phillips curve relationship. The 
Phillips curve emphasizes a trade-off between inflation and unemployment by relating inflation directly to 
output gap. This relationship is expressed in equation (1) as follows; 
 

tttt Y εθβπαπ +++= −1          (1) 
 
Where π is inflation, πt-1 is inflation lagged by one period and Y is the output gap. α, β and θ are the unknown 
parameters while εt is the error term.  
 
The aggregate demand model (the IS equation) relates output gap to interest rate and inflation and the model 
is expressed as follows in equation (2);  
 

tttt RiY εϕγπβα ++++=          (2) 
 
Where Y is the output gap, ί is the policy anchor rate, π is inflation and R is the nominal interest rate.  
The third model-the uncovered interest rate parity model emphasizes exchange rate premium and interest 
rate differential between domestic and foreign interest rate. The model is expressed in equation (3) as 
follows;  
 

( ) ttttt uRR +−++= −1
* χχγβα         (3) 

 
Where R is the nominal interest rate, R* is anticipated interest rate, χ is exchange rate and (χt - χt-1) is 
exchange rate premium. The original version of Taylor’s rule however, relates nominal interest rate to 
assumed equilibrium real interest rate and the divergence between actual inflation rate and target inflation 
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rate as well as the divergence between actual output and potential output. The equation in its original version 
is expressed in equation (4) as follows;  
 

( ) ( )Ntttt YYri −+−++= γππβα **         (4) 
 
The calibration of the three structural equation above yield the simple model for the MPRF which relates 
policy to output gap and the deviation of inflation from target as shown by the equation below 
 

( ) ( ) ( ) tNttt YYri µγππβπδα +−+−+++= ***       (5) 
 
Where r* is the average (long-run) real interest rate, (r*+π*) is the nominal interest rate, (Yt - YN) is the 
output gap. Thus the model can be expressed in a simplified form as; 
 

ttttt YRi µγβπδα ++++= *          (6) 
 
The model links the policy instrument (short-term interest rate) and the nexus of output, inflation, and the 
exchange rate in a small-open economy. Following the basic structure of the Taylor’s rule (1993) and 
Doguwa and Essien (2013), we estimate the model for tracking the performance of CBN monetary policy 
response function as expressed in equation  
 

( ) ( ) ( ) ttNttt XYYri µθγππβπδα ++−+−+++= ***      (7) 
 
Where ίt represents monetary policy instrument (MPR), (r* + π*) is the nominal interest rate proxy by the 
Prime Lending Rate (PLR), πt – π* is the divergence between actual inflation rate and target inflation while 
Yt - YN is the divergence between actual output and potential output. Xt represents other control variables 
of each model to be estimated, especially the Naira- Dollar exchange rate premium between interbank rate 
and the official exchange. We introduce the control variable to capture business transactions which are 
usually carried out using the interbank rate.  Specifically, the model formulated to access and track the CBN 
monetary policy reaction function is specified as follows; 
 

( )**,*,, χπ YRfMPRt =          (8) 
 
Where MPR is the target short term nominal interest rate (monetary policy rate), R is prime Lending rate, 
π* is the divergence between actual inflation rate measured by GDP deflator and the desired inflation rate, 
Y* is the divergence between the log of real GDP and the log of potential output while χ* is the exchange 
rate premium between bureau de Change and official exchange rate. The model is expressed in linear 
estimation form as;  
 

tttttt YRMPR µγχδθπβα +++++= **        (9) 
 
Where on a priori, β, δ, γ ˂ 0, θ ˃ 0,  
 
The Auto-Regressive Distributed Lag (ARDL) Bound Testing Methodology   
 
Several methods have been applied in the empirical literature to conduct cointegration test and estimate the 
short run and long run relationships between macroeconomic variables. These methods ranges from the 
residual based Engle-Granger (1987), the maximum likelihood based Johansen (1991; 1995) test, the 
Johansen-Juslius (1990) test and the ARDL testing methodology of Pesaran, Shin and Smith (2001). Of the 
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several methods used in conducting cointegration test, the ARDL testing methodology stands out because 
of its simplicity and use in situations where variables in the model exhibits a mixture of I(0) and I(1) data 
series. The uniqueness of the ARDL modeling technique motivates the preference for the ARDL (p,q) 
modeling technique in place of other cointegration testing procedures to examine the CBN monetary policy 
reaction function for Nigeria. Drawing from equation (9), the ARDL (p, q) model is defined as follows;  
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                             (10) 

 
 Where, μt ~ iid (0, Õ2)                     
 
 Equation (10) is the unrestricted ECM model. From this model, we obtain the ECM regression of the model 
as follows; 
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    (11) 

 
Equation (11) is the ARDL cointegration model. In the model, the symbol ∆  represents the first difference 
operator. The summation signs in the equation represent the error correction dynamics while the variable 
with the coefficients s'ψ corresponds to the long run relationship.   To obtain the optimal lag length of the 
model, we make use of the Schwartz-Bayesian Criteria (SBC) and the Akaike Information Criteria (AIC). 
To ascertain the appropriateness of the ARDL model, the residual diagnostics, serial correlation LM test is 
applied for the study.    
                                                                                      
EMPIRICAL ANALYSIS 
 
Data and Method 
 
The data used to fit the model consists of quarterly time series data with sample period covering 1998:Q1-
2014:Q2. All date were sourced from the Central bank of Nigeria Statistical bulletin and the National 
Bureau of Statistics, Nigeria. Specific data used include changes in real GDP, changes in monetary 
aggregate (Monetary Policy Rate inflation rate measured by real GDP deflator, real interest rate proxy by 
the summation of nominal interest rate and inflation and exchange rate premium measured as the difference 
between interbank rate and the Wholesale Dutch Auction sales. rest rates (Prime lending rate, interbank and 
Treasury bill rate). With the exception of monetary policy rate, real interest rate and exchange rates, all the 
other variables are analyzed in quarterly changes of their logarithms.  
 
The uniqueness of the ARDL modeling approach makes it easy for estimation of models with a mix of I(0) 
and I(1) series but not in the presence of I(2) series.  Other co integration test method such as Johansen-
Juselius (1990) and Johansen (1991;1995) requires that all the variables used in testing for short run and 
long run relationship among the variables in a model must be integrated of order one or an I(1) series.  
Given the limitation of the ARDL modeling approach which is that the model collapses in the  presence of 
I(2) series, we proceeded to testing for the unit root properties of the variables at their levels and first 
difference with the aid of the Augmented Dickey Fuller (ADF) unit root testing procedure.   The result of 
the unit root test reported in Table 2 shows that we have no concern for I (2) variables in the model. All the 
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variables were either stationary at levels or at their respective first difference. This presupposes that the 
ARDL Bound Testing procedure can be carried out by first testing the existence of cointegrating 
relationship among the variables in the model.  
 
Table 2: Augmented Dickey Fuller Unit Root Test  
 

Variables: In Levels Order of  Integration In First  Difference Order of  Integration 
MPR (r) 1.90 I (0) -6.37*** I (1) 
Real Interest Rate (Re) -1.98 I (0) -6.38*** I (1) 
Price Gap (INFGAP) -3.40 I (0) -9.00*** I (1) 
Output Gap (RYGAP) -2.95 I (0) -5.99*** I (1) 
Exchange Rate Premium (XD) -8.33*** I (1) -9.64*** I (1) 

Note: The table is the result of the Augmented Dickey-Fuller (ADF). The model includes an intercept and a linear trend.  The null hypothesis (t-
statistics values) states that the variables have a unit root and the notation (*) suggest a 1 percent level of significance. The test shows that none 
of the variables are I (2) series.  
 
After ascertaining the order of integration of the variables, we proceed to testing the existence of long run 
cointegration relationship between the dependent variables (MPR) and the regressors-output gap, price gap 
real interest rate and the exchange rate variable. This is done with the aid of the Wald (F-Statistic). The test 
for the long run cointegrating relationship is carried out by imposing restrictions on the estimated long run 
coefficients of the nominal interest rate variable (MPR). The imposition of restriction in the long run 
coefficients is made possible by first determining the lag length of the model through the Akaike criteria 
and the Schwarz Bayesian criteria. The calculated F-statistics for the cointegration test is reported in Table 
3. The null and alternative hypotheses are as follows; 
 

0543210 ====== αααααH / There exists no long run cointegrating relationship among the 
variables in the model.  
 

0543210 ≠≠≠≠≠≠ αααααH /There exists a long run cointegrating relationship among the 
variables in the model.  
 
The computed F-value from the Wald statistic will be evaluated based on the critical values of tabulated in 
Table CI of Pesaran et al (2001).  
 
Table 3: F-Statistic of Co Integrating Relationship among the Variables   
 

Test Statistic Value Significance Level Bound Criteria Values 
 F-Statistic 4.61 5% I (0) I (1) 
   3.18 4.32 

Note: The table is the result of the cointegrating relationship among the variables in the model.  The null hypothesis states that there is no long run 
cointegrating relationship among the variables in the model.  
 
The value of our F-Statistics is 4.621 and we have (k + 1) = 6 variables in our model. From the critical 
values of the Bound test reported in Table 3 as provided in Table Ci (iii) of Pesaran et al (2001), the lower 
and upper bounds for the F-test statistic at 5% level of significance is 3.189 and 4.329 respectively. Given 
that the F-statistic value of 4.6129 > the upper bound at 5% level, we reject the null hypothesis of no 
cointegrating relationship among the time series variables.  Having established the existence of long run 
relationship, between the variables in the model, we used the Schwarz Bayesian criteria to select the 
appropriate ARDL specification. The result of the Long run persimmons ARDL specification is reported in  
Table 4.   
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Table 4: Long Run Parsimonious ARDL Regression Estimate: Dependent Variable Is ∆MPR  
 

Variables Coefficients Standard Error T-Values 
MPR(-1) -0.29*** 0.08 -3.72 
INFGAP (-1) 13.13*** 4.66 2.81 
EXRD (-1) 0.03*** 0.01 3.18 
D(MPR (-1)) -1,155.68*** 350.89 -3.29 
D(MPR(-2)) 1,064.96*** 334.12 3.18 
D(MPR(-4)) 5.73** 2.26 2.53 
D(RINT (-1)) 1,155.90*** 350.90 3.29 
D(RINT(-2)) -1,064.69*** 334.10 -3.18 
D(RINT(-4)) -5.65*** 2.23 -2.52 
D(INFGAP (-1)) -1,168.81* 353.59 -3.30 
D(INFGAP(-2)) 1,052.20* 332.27 3.16 
D(INFGAP(-3)) -8.49*** 2.71 -3.13 
D(EXRD(-1)) -0.01*** 0.01 0.01 
Constant 1.98*** 0.51 3.83 

R2 = 0.46; R-Bar Squared=0.31; F-statistic =3.11***Note: The table shows the result of the long run ARDL model of monetary policy reaction 
function for Nigeria. The dependent variable is ∆MPR while the explanatory variables are Price GAP variable (INFGAP), Exchange rate premium 
(EXRD) and real interest rate variable. (RINT).  The lag length are selected based on SIC criteria which ranges from lag zero to lag four. The 
symbol *** and ** indicates significant at 1% level and at 5% levels respectively. 
 
The empirical result reported in Table 4, is obtained by simply normalizing the result of the ARDL model. 
The optimal model was selected using the Hendry “General to Specific Approach” and the SBC lag length 
selection criteria. This approach necessitated the dropping off of the variables that were not statistically 
significant on the basis of the individual test of significance-the student t-test.  
 
From the result, the F-statistic value of (3.11) easily passed the test of significance at the 1% level of 
significance which shows the overall model had a good fit. The 2R value of 0.46 and 

2

R value of 0.31 are 
all indicative that the models have a fairly good fit. On the basis of the individual significance of the 
parameter estimates all the variables and their lag specifications passed the test of significance at the 1% 
and 5% level of significance respectively. From the ARDL specification reported in Table 3, the short run 
and long run effects of the model was obtained by normalized the equation with the coefficient of MPR(-
1) which was well signed  and significant at the 1% level of significance.  
 
The normalization process generated the short run and elasticities which are reported in Table 5. The result 
produced interesting findings for monetary policy reaction function for Nigeria. The output gap variable 
proved to have no long term relationship with the CBN monetary policy rate hence the variable was 
dropped.  Only two variables the exchange rate variable and the price gap variable appear to have a 
significant long run effect on monetary policy rate. The result showed that a 1% increase in Price GAP 
variable elicited an increase in monetary policy rate by over 44% while a 1% increase in the exchange rate 
variable raises monetary policy rate by 0.1%. These findings follow earlier conclusion by Agu (2007), 
Iklaga (2009) and Apanisile and Ajilore (2013). All these studies concluded that the price GAP (inflation 
targeting) plays a significant role in the Central Bank monetary policy reaction function. 
 
In the short run, the coefficients of the explanatory variables shows that real interest rate and the price gap 
variable are the major variables that determines the monetary policy reaction function for Nigeria  One 
interesting findings of this study is that the two most important variables that tracks monetary policy 
reaction function for Nigeria is exchange rate and the price Gap variable. This is quite reviling given the 
fact that the Taylor rule recommends MPR should be raised 1.5 percentage points for every percentage 
point increase in inflation above targeted inflation and a raise of MPR by 0.5% for every percentage point 
increase in actual output above potential output. 
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Table 5: Long Run Elasticity and Short Run Elasticity of the ARDL Model      
 

Variables Long Run Coefficients Short Run Effects Long Run Effects 
MPR(-1) -0.29   
INFGAP (-1) 13.13  4.83 
EXRD (-1) 0.03  0.10 
D(MPR (-1)) -1,155.68 -3,857.97  
D(MPR(-2)) 1,064.96 3,555.09  
D(MPR(-4)) 5.73 19.15  
D(RINT (-1)) 1,155.90 3,858.68  
D(RINT(-2)) -1,064.69 -3,554.21  
D(RINT(-4)) -5.65 -18.87  
D(INFGAP (-1)) -1,168.81 -3,901.80  
D(INFGAP(-2)) 1,052.20 3,512.51  
D(INFGAP(-3)) -8.49 -28.36  
D(EXRD(-1)) -0.01 -0.49  
Constant 1.98 6.61  

Note: Table 5 shows the short run effects and long run effects of the ARDL model which is obtained directly from the long run coefficients of the 
result reported in Table 4. The output GAP variable was eliminated from the model because it had no short run or long run effect on nominal 
interest rate. The only variables that had long run effect on nominal interest rate are the price GAP variable and the exchange rate differential 
variable.   
 
CONCLUSION  
 
Several studies have attempted an explanation of the monetary policy reaction functions in both advanced 
economies and emerging economies drawing essentially from Taylor’s rule. This article fills the existing 
gap in the literature by investigating the monetary policy reaction function for Nigeria and adding to the 
body of existing knowledge on monetary policy response function. We developed a monetary policy 
response function for Nigeria derived essentially from the basic structure of Taylor’s rule and made use of  
secondary time series data sourced from the Central Bank of Nigeria Statistical Bulletin covering the 
periods 1998:Q1-2014:Q2. . The method used for this study is the autoregressive distributed lag framework 
and the frequency of the data used is quarterly time series data. The result provide a strong evidence that 
monetary policy reaction function for Nigeria is influenced greatly by the price Gap in both the short run 
and the long run period. The output Gap variable was found to be statistically insignificant in influencing 
the Central Bank monetary policy decisions. Exchange rate variable and real interest rate variables were 
also found to be major determinants of monetary policy reaction function. 
 
The policy implication to be drawn from this study, is that in pursuing the goal of price stability in Nigeria 
the monetary authorities should track the divergence between actual inflation and expected inflation as well 
as the divergence in exchange rate differentials between the official exchange rate, bureau de change (BDC) 
and the interbank rates. This is important given that Nigeria is a major oil exporting country and volatility 
in the international oil price is transmitted directly to the economy through its impact on exchange rates.    
In drawing the conclusion for this study, we used the autoregressive distributed lag modeling technique 
(ARDL). Further studies might consider using the vector autoregressive model (VAR) to track the reaction 
time of the Central bank monetary policy to changes in macroeconomic variables. 
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AND POST-SARBANES-OXLEY PERIODS  
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ABSTRACT 
 
This paper examines the impact of the Sarbanes-Oxley Act of 2002 on underpricing of seasoned equity 
offerings by Canadian cross-listed firms and its determinants.  It finds underpricing is not significantly 
different between the pre- and post-Sarbanes-Oxley periods.  When distinguishing underpricing by two 
methods of choice for underwriting seasoned equity offerings -bought deals vs. firm commitment-, 
underpricing is higher for firm commitment than for bought deals during the overall period 1995-2008 and 
the post-Sarbanes period, after controlling for offer and firm characteristics.  In addition, underpricing of 
bought deals and firm commitment are subject to different determinants for the pre- and post-Sarbanes 
periods, respectively.  The main reason underpricing is high on firm commitment, after the passage of the 
Act, is for global offers.  This suggests issuing equity globally has been unfavorable for firm commitment 
after the passage of the Act. 
 
JEL: G24, G32 
 
KEYWORDS: Sarbanes-Oxley Act, Seasoned Equity Offerings, Cross-listed, Underpricing,  
                          Bought Deals, Firm Commitment 
 
INTRODUCTION 
 

n July 2002, the U.S. Congress passed the Sarbanes-Oxley Act (SOX) to renew investors’ confidence 
in U.S. capital markets damaged by major corporate wrongdoing.  The goals of the Act are increasing 
transparency, improving quality of financial statements and effective internal corporate controls of 

publicly traded companies in the U.S., including foreign companies.  Eckbo, Masulis and Norly (2007) 
propose the importance of studying the effects of laws such as SOX on securities issuance costs.   
 
As suggested by Eckbo, Masulis and Norly (2007), this research study examines the impact of SOX on 
underpricing seasoned equity offerings by Canadian firms cross-listed on the NYSE, AMEX and 
NASDAQ.  Seasoned equity offerings are firm’s public equity offers after an initial public offering.  Firms 
issue equity shares usually helped by investment banks (underwriters).  Underpricing occurs when the offer 
price of the equity issue sold to investors is lower than the market value of firm’s shares.  It is an important 
issuance cost for firms and is not trivial.  For example, the average gross proceeds of offers by Canadian 
cross-listed firms during the period 1995-2008 is $163.3 million.  During that period the average 
underpricing was 4.08%, this results in $6.67 million issuers forgo by pricing the offer below the market 
price. By distinguishing two methods of equity underwriting - bought deals versus firm commitment -, this 
paper finds underpricing is higher for firm commitment than bought deals for the post-SOX period only 
(2.39% vs. 9.67%).  The main reason underpricing is higher for firm commitment is for seasoned equity 
offerings issued globally -mostly in the U.S.  This reveals underwriting global equity offerings through firm 
commitment has been unfavorable after the passage of the Act.  
 

I 
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The reminder of the paper is organised as follows.  Next section provides background and review of the 
literature.  The following section examines the data and methods.  Next section reports the empirical results.  
The last section reports the conclusions. 
 
LITERATURE REVIEW 
 
This section includes a review of bought deals and firm commitment as methods of choice for underwriting 
seasoned security offerings, including advantages and disadvantages.  It also discusses relevant research 
studies on underpricing.  Finally, it documents the literature on the effects of the Sarbanes-Oxley Act on 
publicly traded firms subject to the Act in the U.S.; including its impact on issuance costs for Canadian 
firms cross-listed on the NYSE, AMEX and NASDAQ.   
 
Bought deals (similar to accelerated offers in the U.S.) and firm commitment (called marketed offers) are 
underwriting methods for seasoned equity offerings.  The choice method in an equity offer may be 
negotiated between the issuer firm and the underwriter (usually an investment bank).  In both cases, the 
underwriter buys the shares of common stock from the issuing company and resells them to investors at a 
predetermined offer price.  The underwriting fee - which is a percent of the offer gross revenues - 
compensates the investment bank for helping the company in the equity offering.  Other important services 
of underwriters to issuers include analyst coverage, information production, marketing and certification 
(Corwin and Schultz, 2005) and price stabilization after the issue (Cotter, Chen and Kao, 2004).  Some 
significant differences between bought deals and firm commitment underwriting as documented by Pandes 
(2010) and Bortolotti, Megginson and Smart (2008) are as follows.  The registration requisites with 
regulators and exchanges are fewer for bought deals than for firm commitment.  The underwriting 
agreement, issue price, and offers size is determined around the announcement date in bought deals unlike 
firm commitment which is several days after the announcement.  The issue date is usually the same as the 
announcement date for bought deals and several days after the announcement in firm commitment.  In 
bought deals, the underwriter can cancel the offer if market conditions decline (no market-out clause) unlike 
firm commitment, which cannot.  Firm commitment includes road shows and bought deals do not.  Road 
shows refer to the procedure to gauge the demand for the equity offering among potential clients, mostly 
institutional investors.  It also includes information to help decide the proper offer size and price.  Gunay 
and Ursel (2015) report bought deals are the major underwriting method by seasoned equity offerings in 
the U.S. Europe, and Canada - 80% of all SEOs in 2013.   
 
Bought deals and firm commitment offerings have advantages and disadvantages.  The main advantage for 
bought deals is faster completion and reduced distribution costs.  The disadvantage is that bought deals 
involve higher price risk, that is, the underwriting absorbs the price decline if market conditions are 
unfavorable.  On the other hand, firm commitment underwriting involves lower price risk.  That is, the 
underwriter can cancel the equity offer if market conditions are adverse.  The major disadvantage in firm 
commitment offers involves longer completion and higher distribution costs.   
 
There is vast amount of research on underpricing of seasoned equity offerings.  Eckbo, Masulis and Norly 
(2007) provide an excellent review on the theoretical and empirical studies on issuance costs of seasoned 
equity offerings including underpricing.  The influential study on underpricing of seasoned equity offerings 
by Smith (1977) originated new research on the determinants of underpricing.  Most underpricing includes 
determinants that account for uncertainty on firm value due information asymmetry between issuers and 
investors (Smith, 1986).  To compensate for the information disadvantage facing uninformed investors 
about the value of the firm, investment banks offer a share price below the market value (Rock, 1986; 
Altinkilic and Hansen, 2003).  The following is a non-exhaustive list of reasons that may affect 
underpricing.  It includes measures of firm-specific risk and systematic risk, price pressure, underwriter 
reputation,  exchange listing location (for example, NYSE, NASDAQ), industry, offer size, gross proceeds, 
underwriting fees, liquidity risk (bid-ask spreads), underwriting method, firm size, underwriter certification, 
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order imbalance,  institutional demand, insider ownership,  and purpose of seasoned equity offering.  (See 
for example, Bhagat, Marr and Thomson, 1985; Safieddine and Wilhelm, 1996; Corwin, 2003; Altinkilic 
and Hansen, 2003; Kim and Shin, 2004; Mola and Loughran, 2004; Bortolotti, Megginson and Smart, 2008; 
Kim, Palia and Saunders, 2010; Gao and Ritter, 2010; Intintoli and Kahle, 2010, 2014;  Pandes, 2010; 
Autore, 2011; Kim and Masulis, 2012; Dempere, 2012; and Gustafson, 2014).   
 
The evidence on which of the two underwriting methods for seasoned equity offerings -bought deals and 
firm commitment- show lower underpricing is inconclusive.  For example, Bortolotti, Megginson and Smart 
(2008) report lower underpricing for bought deals in a sample that includes seasoned offers of firms from 
different countries.  Gustafson (2014) argues that accelerated U.S. offers reduce the negative returns 
immediately before issuance that may occur in firm commitment offers, resulting in a higher market price 
on the issue day.  In other words, firm commitment offers have higher underpricing because of negative 
price pressure pre-issue date, resulting in a lower market price on the issue day unlike accelerated offers.  
On the other hand, Autore (2011) report that overnight offers (similar to bought deals) by U.S. companies 
show higher underpricing compared with firm commitment offers.  Huang and Zhang (2011) show 
underwriters’ marketing efforts on firm commitment offerings can decrease underpricing by shifting up the 
demand curve to make it less inelastic, similar to the findings of Gao and Ritter (2010).  
 
An important amount of literature also explores the effects of the Sarbanes-Oxley Act on publicly traded 
firm in the U.S. stock markets.  The evidence shows the net benefits from firms subject to the Act from 
developed capital markets are unfavorable (Amaoko-Adu and Baulkaran, 2008; Bris, Cantale and Nishiotis, 
2007; Li, 2011, 2014; Litvak, 2007, 2008).  On the other hand, research on the impact of the Act on issuance 
costs of equity offerings by publicly traded firm in the U.S. is scarce.  To my knowledge, the only study 
that documents the impact of SOX on the underpicing of equity offerings is by Kaserer,  Mettler and 
Obernberger (2011) and relates to initial public offerings of U.S. companies.  They find the cost of going 
public and underpricing increases and decreases, respectively, after the passage of the Act.     
 
Eckbo, Masulis and Norly (2007) suggest that it would be relevant to explore the effects on issuing costs 
of important regulatory changes such as SOX.  In agreement with Eckbo, Masulis and Norly (2007), 
Rubalcava (2012a, 2013) examines the impact of SOX on the market reaction and underwriting fees of 
seasoned equity offerings by Canadian firms cross-listed on major U.S. exchanges.  Similarly, Rubalcava 
(2015) explores the effect on the market reaction and underwriting fees by distinguishing two underwriting 
methods: bought deals and firm commitments.  Rubalcava (2012a) shows the market reaction to overall 
SEO announcements is more negative in the post-SOX period only.  On the other hand, Rubalcava (2013) 
finds the SEO underwriting fees are non-significantly different for the pre- and post-SOX periods.  When 
distinguished by the underwriting method of choice between bought deals vs. firm commitment, Rubalcava 
(2015) finds the market reaction and underwriting fees for bought deals are favorable for the pre-SOX 
period only.  The three studies condition for firm and offer characteristics.  
 
This paper complements other studies on the impact of the Act on seasoned equity offerings of Canadian 
cross-listed firms.  Specifically, by examining the effects of the Act on the underpricing on seasoned equity 
offerings by Canadian cross-listed firms under two underwriting methods: bought deals and firm 
commitment.   
 
DATA AND METHODOLOGY 
 
The sample consists of 220 seasoned equity offerings (SEOs) by Canadian cross-listed firms, from May 
1995 to July 2008.  The pre-SOX period (May 1995-July 2002) includes 129 SEOs, 87 bought deals and 
42 firm commitment.  The post-SOX period (August 2002-July 2008) includes 91 SEOs, 57 bought deals 
and 34 firm commitment.  The FP Advisor database is the source for the seasoned equity offerings and the 
determinants of underpricing.  This includes SEO announcements, underwriting method (firm commitment, 
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bought deals), offer price, offer size,  equity proceeds, offer purpose, offer type (primary, secondary), offer 
location (domestic, global), cross-listing exchange (NYSE, AMEX, NASDAQ), and book runners.  The 
seasoned equity offerings include shares of common stock only.  Statistics Canada (CANSIM) and the 
Canadian Financial Markets Research Centre (CFMRC) are sources of relevant market data such as daily 
foreign exchange rates (CAD/USD), daily stock prices, daily trades, daily volumes and monthly number of 
shares outstanding.  All the figures are in Canadian dollars (CAD). 
 
The cross-sectional OLS regression model that examines the relation between underpricing and the 
expected determinants takes the form of equations (1) and (2) as follows: 
 
𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖 =  𝑎𝑎0 + 𝑎𝑎1𝐷𝐷𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝐷𝐷𝐷𝐷𝐷𝐷 +  𝑎𝑎2𝐷𝐷𝐷𝐷𝐷𝐷𝐵𝐵𝐷𝐷𝑖𝑖 + 𝑎𝑎3𝐷𝐷𝑈𝑈𝑆𝑆𝐷𝐷𝑆𝑆𝑆𝑆𝑈𝑈𝑈𝑈𝑖𝑖 + 𝑎𝑎4𝐷𝐷𝑆𝑆𝑈𝑈𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖 + ⋯+ 𝑎𝑎𝑛𝑛𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑎𝑎𝐷𝐷𝑖𝑖                                
                       + 𝑎𝑎𝑛𝑛+1𝐷𝐷𝐷𝐷𝐷𝐷1 + ⋯+ 𝑎𝑎𝑛𝑛+4𝐷𝐷𝐷𝐷𝐷𝐷4 + 𝜀𝜀𝑖𝑖                                                                                  (1) 
 
𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑖𝑖 =  𝑎𝑎0 + 𝑎𝑎1𝐷𝐷𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝐷𝐷𝐷𝐷𝐷𝐷 + (𝑎𝑎2+𝛿𝛿𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝐷𝐷𝐷𝐷𝐷𝐷)𝐷𝐷𝐷𝐷𝐷𝐷𝐵𝐵𝐷𝐷𝑖𝑖 +
                      � 𝑎𝑎3+𝛿𝛿𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝐷𝐷𝐷𝐷𝐷𝐷�𝐷𝐷𝑈𝑈𝑆𝑆𝐷𝐷𝑆𝑆𝑆𝑆𝑈𝑈𝑈𝑈𝑖𝑖 +  (𝑎𝑎4+𝛿𝛿𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝐷𝐷𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝐷𝐷𝐷𝐷𝐷𝐷)𝐷𝐷𝑆𝑆𝑈𝑈𝑆𝑆𝑈𝑈𝑆𝑆𝑖𝑖 + ⋯+
                      (𝑎𝑎𝑛𝑛+𝛿𝛿𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑈𝑈𝑈𝑈𝑈𝑈𝐷𝐷𝐷𝐷𝐷𝐷)𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝑎𝑎𝐷𝐷𝑖𝑖 + 𝑎𝑎𝑛𝑛+1𝐷𝐷𝐷𝐷𝐷𝐷1 … + 𝑎𝑎𝑛𝑛+4𝐷𝐷𝐷𝐷𝐷𝐷4 + 𝜀𝜀𝑖𝑖              (2) 
 
Equation (1) estimates the coefficients of the determinants for the full sample period, and the pre-SOX and 
post-SOX periods, respectively - undistinguished by underwriting method.  Equation (1) can also estimate 
the coefficients for the full period, the pre-SOX period and the post-SOX period, separately for bought 
deals and firm commitment, respectively.  On the other hand, equation (2) has the advantage that it can 
estimate the same coefficients of equation (1) but also simultaneously for the pre- and post-SOX periods 
for firm commitment and bought deals, respectively.  The following section, which describes underpricing 
and its determinants explain the use of equations (1) and (2).  
 
The model includes determinants of underpricing documented in the seasoned equity offering literature.  
The variables in equations (1) and (2) are as follows.  UnderPi is the price discount for the SEO in percent 
and equals (Pb-Po/Pb )x100, where Pb is the share price of  the SEO on the previous trading day’s close  and 
Po is the offer price.  This measure is for firm commitment offers only.  Underpricing occurs when the offer 
price is lower than the closing market price on the day before the issue day.  Investment banks usually 
assign the SEOs at a favorable offer price below the market price to preferred customers as reward for 
information on issue demand.  This paper uses a corrected discount measure for bought deals.  The 
‘corrected’ measure is the discount of the offer price from the closing price on the offer date as in Narayann, 
Rangan and Rangan (2004) and Autore (2011).  That is, UnderPi equals (Po*-Po/Po* )x100, where Po* is the 
share price  on the offer date and Po is the offering price.  The corrected discount is net of the offer 
announcement effect.  At the offer announcement date, a negative market reaction usually occurs, which 
for bought deals includes also the price discount.  Determination of the offer price in bought deals is at the 
offering announcement date (Pandes, 2010).  That is, the resulting decrease in price on the announcement 
date includes the information effect (market reaction) and discount effect.  The ‘corrected’ discount adjusts 
for the information effect.  Firm commitment offers do not need this correction because the offer price is 
several days after the announcement date.  In other words, the information effect of firm commitment offers 
has vanished at the offer date.  All underpricing data includes daily prices around the underpricing dates.  
 
The description of the determinants of underpricing is as follows.  DumBD is a dummy variable that equals 
one if the SEO’s method of choice is a bought deal and zero if it is firm commitment.  DumPerSOX is a 
dummy variable that equals one for the post-SOX period (DumPostSOX) and zero otherwise 
(DumPreSOX).  An illustration of the use of DumPerSOX for the post-SOX period, (that is, DumPostSOX) 
in equations (1) and (2) is as follows.  The expression (a2+δDumBDDumPostSOX)DumBDi in equation (2) 
equals a2DumBDi + (δDumBDDumPostSOX)DumBDi.  This expression estimates the coefficients of DumBD 
for the full period, the pre-SOX period and the post-SOX period, respectively.  The coefficient estimate of 
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DumBD for the full period -when the post-SOX period is not considered, i.e., DumPostSOX is zero- is a2, 
as in equation (1).  Similarly, the coefficient of DumBD for the pre-SOX period is a2  in the expression 
a2DumBDi + (δDumBDDumPostSOX)DumBDi   - when the post-SOX period is considered -, as in equation 
(2); and the coefficient estimate of DumBD for the post-SOX period is a2+δDumBD.  To find whether the 
coefficient of DumBD is statistically significant for the post-SOX period, DumPostSOX changes to 
DumPreSOX in equation (2) as follows: a’2 DumBDi + (δ’DumBDDumPreSOX)DumBDi in which a’2 is the 
coefficient of DumBD for the post-SOX period.  Standard regression software shows the p-value of this 
coefficient.  The empirical results section reports regression estimates using equations (1) and (2) as needed. 
 
Other determinants of UnderPi include SecOffer, which is the ratio of number of shares sold by current 
shareholders to the total number of shares offered as in Lee and Masulis (2009).  StdRet is the standard 
deviation of daily stock returns for the shares of the issuer of issue i during the three months before the SEO 
announcement.  The volatility of stock returns is a measure of price uncertainty or price risk (Bae and Levy, 
1990).  GProceeds is the ratio of gross proceeds in Canadian dollars scaled by the market capitalization 
two days before the SEO announcement (Pandes, 2010).  RelOffer is the ratio of the size of the offering to 
the total number of shares outstanding two days before the offer announcement (Loderer, Cooney and Van 
Drunen, 1991).  DumGlobal is a dummy variable that equals one if the SEO is issued simultaneously in 
other countries (mostly U.S.) and Canada, and zero in Canada only.  The model include dummy variables 
that classify the purpose of the offer as follows: Dum0 (unknown), Dum1 (working capital), Dum2 (capital 
investment), Dum3 (general corporate) and Dum4 (debt reduction).  εi  is the error term that is assumed to 
be independently and normally distributed; that is, εi ~N(0,σ2). 
 
EMPIRICAL RESULTS 
 
Underpricing of Seasoned Equity Offerings for Bought Deals and Firm Commitment 
 
Table 1 reports the mean (median) underpricing (UnderP) values for seasoned equity offerings (SEOs) by 
Canadian cross-listed issuers.  It consists of the overall sample period, and pre and post-SOX periods, 
respectively.  It includes the number of SEOs in brackets, the mean (median) underpricing values in those 
periods, for bought deals and firm commitment, respectively.  Column (1) of Table 1 shows the mean 
(median) underpricing value of 4.08% (2.68%) for the overall sample of SEOs.  It also shows the mean 
UnderP is not significant different between the pre- and post-SOX periods (3.36% vs. 5.11%) for the all 
SEO sample (p-value of 0.1223).  Similarly, column (2) shows the mean values of UnderP for bought deals 
are not significantly different between pre- and post-SOX periods (p-value of 0.5522).  In contrast, column 
(3) shows the mean value of UnderP for firm commitment offers increased significantly from the pre- to 
the post-SOX period, from 3.70% to 9.67%.  In addition, based on columns (2), (3) and (4), the mean 
UnderP of firm commitment is higher than bought deals for the overall period (p-value of 0.0027) and for 
the post-SOX period (p-value of 0.0000).  These preliminary results show significant price discount for 
firm commitment offers after the passage of SOX, unlike bought deals, which did not show much change. 
 
This section examines determinants of underpricing of SEOs for the overall sample period and the pre- and 
post-SOX periods, respectively.  In addition, it examines whether bought deals show lower underpricing 
(or higher cost advantage) on firm commitment after controlling for offer and firm characteristics.  Table 2 
reports regressions of underpricing values (UnderP) of seasoned equity offerings on expected determinants 
using equation (1).  This equation examines determinants of underpricing for the overall, and the pre- and 
post-SOX periods –undistinguished by underwriting method.  Regression (1) reports the coefficient 
estimate of DumBD is negative and significant at the five percent level (-0.0313, p-value of 0.0209 
unreported), after controlling for other determinants.  It shows bought deals have a lower price discount 
than firm commitment offers during the overall period, consistent with results reported in Table 1.  On the 
other hand, the coefficient of DumPostSOX is not significant for the overall period (0.0172, p-value of 
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0.1361 unreported).  This shows that undepricing is not significantly different between the pre and post-
SOX periods, a result that is also consistent with Table 1.  
 
Table 1:  Mean (Median) Underpricing Values of Seasoned Equity Offerings 
 

 
 
Period 

(1) 
All SEOs 

(2) 
Bought Deals 

(3) 
Firm Commitment 

(4) 
P-value Difference 

BD vs. FC 
Mean (Median) 

1995-2008 [220] 
 

4.08% 
(2.68%) 

[144] 
 

2.87% 
(2.20%) 

[76] 
 

6.37% 
(3.69%) 

 
 

0.0027*** 
(0.0098)*** 

Pre-SOX [129] 
 

3.36% 
(2.60%) 

[87] 
 

3.19% 
(2.60%) 

[42] 
 

3.70% 
(2.50%) 

 
 

0.7589 
(0.9779) 

Post-SOX [91] 
 

5.11% 
(3.03%) 

[57] 
 

2.39% 
(1.90%) 

[34] 
 

9.67% 
(6.78%) 

 
 

0.0000*** 
(0.0001)*** 

P-value difference Pre-SOX 
vs. Post-SOX 

0.1223 
(0.0824)* 

0.5522 
(0.7192) 

0.0023*** 
(0.0009)*** 

 

This table reports the mean (median) underpricing (UnderP) of seasoned equity offerings (SEOs) by Canadian firms cross-listed on the 
NYSE.AMEX and NASDAQ.  It includes the overall, and pre and post-SOX periods for bought deals (BD) and firm commitment (FC), respectively.  
The number of SEOs is reported in brackets.  ***, ** and *show significance at the 1, 5 and 10 percent levels.  
 
Regressions (2) and (3) report the coefficient of DumBD is negative and significant at the one percent level 
during the post-SOX period only (-0.0704, p-value of 0.0002 unreported).  (Equation (2) produces similar 
unreported results).  The results show bought deals have less underpricing than firm commitment offers 
during the post-SOX period only, after controlling for other determinants.  This is also consistent with the 
results in Table 1 in which the mean undepricing value for bought deals is significantly lower than firm 
commitment (2.39% vs. 9.67%) for the post-SOX period only.  The coefficient estimate of GProceeds is 
positive and significant for the overall, pre and post-SOX periods, respectively.  This shows that 
underpricing is increasing with gross offer revenues.  That is, larger offer revenues produce more liquidity 
uncertainty, and therefore higher offer discount (Mola and Loughran, 2004).  On the other hand, the 
coefficient of RelOffer is negative and significant for the full, pre- and post-SOX periods, respectively.  It 
shows that underpricing is decreasing with the offer size, a result that is contrary to expectations.  
Interestingly, the dummy variables that show the purpose of the seasoned offerings change of sign from 
positive to negative from the pre to the post-SOX period.  
 
Table 3 reports the determinants of undepricing (UnderP) for bought deals and firm commitment offers for 
the pre- and post-SOX periods, respectively, using equation (2).  The first column shows the interaction of 
each determinant with the dummy variable DumPerSOX.  This is a dummy variable that equals one during 
the pre-SOX period (DumPreSOX) and zero otherwise (DumPostSOX).  DumPostSOX replaces 
DumPerSOX in regressions (1) and (3) and DumPreSOX replaces DumPerSOX in regressions (2) and (4).  
Regressions (1) and (2) of Table  3 show the coefficient estimates of the determinants of UnderP for bought 
deals for the pre- and post-SOX periods, respectively.  Regression (1) shows a positive relation between 
underpricing and determinants such as secondary offerings (SecOffer), volatility of stock returns (StdRet), 
gross proceeds (GProceeds) and the dummy variable for the purpose of the SEO (Dum1 to Dum4) for the 
pre-SOX period only.  The positive sign of the coefficient of SecOffer  (0.0804, p-value of 0.0183 
unreported) suggests outside investors demand a greater price discount for SEOs sold from existing 
(controlling) shareholders as compensation for potential unfavourable information on the value of the firm 
(Mikkelson and Partch, 1985).  In addition, the positive sign of the coefficient of return volatility reveals 
high price risk and investor uncertainty.  Similarly, the positive coefficient of GProceeds shows liquidity 
uncertainty (Mola and Loughran, 2004).  
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Table 2:  Determinants of Underpricing for Seasoned Equity Offerings of Canadian Cross-Listed Firms for 
the Overall, and Pre- and Post-SOX Periods   
 

 Regression 
 
 
Variables 

(1) 
Overall Period 

[220] 

(2) 
Pre-SOX Period 

[129] 

(3) 
Post-SOX Period 

[91] 
Constant 0.0239 -0.0583* 0.2227*** 
DumBD -0.0313** -0.0038 -0.0704*** 
SecOffer 0.0171 0.0516 -0.1128*** 
StdRet 0.3790 0.8982** -0.1270 
Gproceeds 0.4117*** 0.8860** 0.2923** 
RelOffer -0.3642** -0.7708* -0.2944** 
DumGlobal -0.0079 -0.0074 0.0141 
Dum1 0.0174 0.0702** -0.1489*** 
Dum2 0.0085 0.0558* -0.1298*** 
Dum3 0.0031 0.0472 -0.1284*** 
Dum4 0.0186 0.0647** -0.1241*** 
DumPost-SOX 0.0172   
R2 Adj 0.048 0.045 0.351 

This table reports the cross-sectional regression results between underpricing (UnderP) of seasoned equity offerings (SEOs) and expected 
determinants for the overall sample, and the pre- and post-SOX periods, respectively, by Canadian cross-listed issuers on major U.S. exchanges 
using equation (1).  The table shows regressions of  underpricing on determinants such as ratio of secondary offers to the number of shares offered 
(SecOffer), standard deviation of returns (StdRet), ratio of gross proceeds  to market capitalization (Gproceeds),  ratio of offer size to shares 
outstanding (RelOffer).  It also includes the dummy variables DumBD (bought deals),DumFC (firm commitment,  DumGlobal (global issuance), 
Dum1 (working capital), Dum2 (capital investment), Dum3 (general corporate), Dum4 (debt reduction) and DumPostSOX (for post-SOX 
period).The first row shows the number of SEOs in brackets.  ***, ** and *denote significance at the 1, 5 and 10 percent levels. 
 
Table 3: Determinants of Underpricing for Seasoned Equity Offerings of Canadian Cross-listed Firms for 
the Pre- and Post-SOX Periods for Bought Deals and Firm Commitment, Pespectively 
 

 Regression 
 Bought Deals Firm Commitment 
 
 
Variables 

(1) 
DumPerSOX is 
DumPostSOX 

[144] 

(2) 
DumPerSOX is 
DumPreSOX 

[144] 

(3) 
DumPerSOX is 
DumPostSOX 

[76] 

(4) 
DumPerSOX is 
DumPreSOX 

[76] 
Constant -0.1538*** 0.0366 0.0935 0.0937 
DumBD     
SecOffer 0.0804** 0.0027 -0.0654 -0.1393** 
SecOffer*DumPerSOX -0.0776 0.0776 -0.0738 0.0738 
StdRet 1.2143*** 0.9729 -0.3083 0.2606 
StdRet*DumPerSOX -0.2414 0.2414 0.5590 -0.5590 
GProceeds 1.6938*** 0.0196 -0.4217 0.0043 
GProceeds*DumPerSOX -1.6741*** 1.6741** 0.4261 -0.4261 
RelOffer -1.3352*** -0.0936 0.4040 -0.0675 
RelOffer*DumPerSOX 1.2415** -1.2415 -0.4715 0.4715 
DumGlobal -0.0123 -0.0096 0.0045 0.1048*** 
DumGlobal*DumPerSOX 0.0027 -0.0027 0.1002** -0.1002 
Dum1 0.1386*** -0.0289 -0.0163 0.0034 
Dum1*DumPerSOX -0.1675*** 0.1675** 0.0197 -0.0197 
Dum2 0.1200*** -0.0469 -0.0471 -0.0745 
Dum2*DumPerSOX -0.1670*** 0.1670*** -0.0273 0.0273 
Dum3 0.0933*** -0.425 -0.0674 -0.0572 
Dum3*DumPerSOX -0.1359** 0.1359** 0.0102 -0.102 
Dum4 0.1355*** -0.0328 -0.0642 -0.1174 
Dum4*DumPerSOX -0.1684 0.1684*** -0.0532 0.0532 
R2 Adj 0.211 0.211 0.211 0.211 

This table reports the cross-sectional regression results between underpricing (UnderP) of seasoned equity offerings and expected determinants 
for bought deals and firm commitment offers of Canadian cross-listed issuers on major U.S. exchanges for the pre- and post SOX periods, 
respectively, using equation (2).  The table shows regressions of  underpricing on determinants such as ratio of secondary offers to the number of 
shares offered (SecOffer), standard deviation of returns (StdRet), ratio of gross proceeds  to market capitalization (Gproceeds),  ratio of offer size 
to shares outstanding (RelOffer).  It also includes the dummy variables DumBD (bought deals),DumFC (firm commitment,  DumGlobal (global 
issuance), Dum1 (working capital), Dum2 (capital investment), Dum3 (general corporate), Dum4 (debt reduction) and DumPerSOX (DumPreSOX 
for pre-SOX period and DumPostSOX for post-SOX period).The first row shows the number of SEOs in brackets.  ***, ** and *denote significance 
at the 1, 5 and 10 percent levels. 
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On the other hand, the coefficient of RelOffer (offer size) is negative and significant also for the pre-SOX 
period, which is not expected.  Note that in regression (2) the coefficients of secondary offerings, return 
volatility, gross proceeds and offer size are no longer significant for the post-SOX period.  This also 
includes the dummies Dum1 to Dum4 that describe the purpose of the offer.  In short, these results show 
the determinants of undepricing for bought deals - which measure information asymmetry, price risk and 
liquidity uncertainty on the pre-SOX period - disappear after the passage of the Act.   
 
For firm commitment offers, regression (3) of Table (3) shows no coefficient is significant for each 
determinant during the pre-SOX period.  On the other hand, the coefficient of SecOffer is negative and 
significant (-0.1393, p-value of 0.042 unreported) during the post-SOX period as shown in regression (4).  
This suggests that lower underpricing occurs for non-raising capital firm commitment offers, after the 
passage of the Act.  The reason behind this result is that information asymmetry between outside investors 
and controlling shareholders does not occur after the passage of SOX.  That is, because the equity offer 
occurs several days after the announcement for firm commitment, investors infer the value of the firm is 
favorable around the offer day and are willing to accept a lower price discount. Unlike bought deals in 
which the offer date is the same as the announcement date and the information asymmetry about the value 
of the firm is greater and so the underpricing.  The other coefficient that is also significant to underpricing 
for firm commitment offers after SOX is for global seasoned equity offerings (DumGlobal).  The coefficient 
is positive and significant at the one percent level (0.1048, p-value of 0.0023 unreported).  This reveals 
underpricing increased for global offerings under firm commitment after the passage of SOX.  
 
In summary, bought deals and firm commitment equity offerings show different determinants for the pre- 
and post-SOX periods, respectively.  The main reason firm commitment involves higher underpricing than 
bought deals is for global equity offers.  In other words, investors accept to buy global equity offerings 
under firm commitment conditioned on high price discount only.  This suggests issuing equity globally has 
been unfavorable for firm commitment after the passage of the Act.   
  
CONCLUSIONS 
 
The goal of this paper is to explore the impact of Sarbanes-Oxley Act (SOX) on the underpricing or price 
discount of seasoned equity offerings by Canadian firms cross-listed on the NYSE, AMEX and NASDAQ.  
Specifically, it addresses the effect on two underwriting methods of seasoned equity offerings: bought deals 
and firm commitment.  Underpricing or price discount is an important issuance cost for seasoned equity 
offerings. 
 
The sample data includes 220 seasoned equity offerings by Canadian cross-listed firms, from 1995 to 2008.  
The pre-SOX period (Jan 1995-July 2002) consists of 129 offers and the post-SOX period (August 2002-
May 2008) of 91 offers.  A cross-sectional OLS regression model tests the relation between underpricing 
of the seasoned equity offering with the expected determinants for the overall sample period, the pre- and 
post-SOX periods, and for bought deals and firm commitment offers, respectively.  The results show that, 
for the overall sample, underpricing is not significantly different between the pre- and post-SOX periods.  
However, when distinguishing by underwriting method, underpricing is more negative for firm 
commitment than bought deals for the overall and the post-SOX periods, after controlling for offer and firm 
characteristics.  In addition, the determinants of offer underpricing are different for bought deals and firm 
commitment for the pre- and post-SOX periods, respectively.  The main reason firm commitment 
underpricing increased significantly after the passage of SOX, is for seasoned equity offerings issued 
globally.  This suggests that underwriting global equity offerings through firm commitment has been 
unfavorable for Canadian cross-listed firms after the passage of the Act.  
 
Some limitations of this paper are as follows.  It does not include determinants that also may explain the 
underpricing, for example, shares float, insider ownership of the firm, and financial institution 
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shareholdings.  The sample did not include data beyond year 2008 to improve the robustness of the results.  
Future research includes examining whether the findings of this paper are generalizable for similar 
underwriting methods of seasoned equity offerings in U.S. exchanges by U.S. and non-Canadian cross-
listed firms.  Since legislations similar to the Sarbanes-Oxley Act have passed in Europe and other countries, 
it is also worth exploring the underpricing effects on their publicly traded corporations (Rubalcava, 2012b).  
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ABSTRACT 
 

We examine the impact of economic conditions on firm performance after geographic expansions and 
divestures. We conjecture that different economy conditions during which a firm expands in and out of 
geographic territories affect the firm’s ability to transform its resources into competitive edges. The difference 
in the ability of a firm to convert resources to advantages, in turn, leads to variations in operating performance 
subsequent to geographic expansions and divestures. We conduct empirical tests of our hypotheses using 
corporation self-disclosed segment data from 1979 to 2008 from COMPUSTAT. We find that, during weak 
economic cycles, geographic expansions result in sustained long-term profitability. Specifically, firms’ 
geographic expansion decisions contribute 5.4% and 3.9% per year to industry-adjusted annual return on 
assets (ROA) over 4- and 5-year periods, respectively.  On the other hand, geographic divestures enacted 
during a weak economy do not help improve firm performance. Moreover, both strong and weak economic 
conditions enhance performance of geographic expansion over two years but have no long-term effects. 
Finally, the state of the economy during which time geographic divesture takes place does not affect subsequent 
operating performance. 
 
JEL: F2, L1, L25 
 
KEYWORDS: Geographic Diversification and Divesture, Operating Performance, Resource-Based View 
 
INTRODUCTION 
 

he conjecture that major corporate investment decisions are highly influenced by market cycles has been 
studied extensively in the business literature. For example, Baker, Stein and Wurgler (2003) show that 
stock price has a huge impact on equity-dependent firms’ investment decisions. Similarly, it is found 

that mergers and acquisitions (M&A) are often affected by concurrent equity market movements. In general, 
when equity price is near its peak, more M&A activities take place. Shleifer and Vishny (2003) present 
evidence that M&A decisions are driven by the conditions in the equity market. In terms of real economy, 
during the “dot-com” bubble from 1998 to 2000, there were over $1.5 trillion worth of merger and acquisition 
announcements per year in the U.S. market; while in 2001, after the bubble burst, there were only half as much 
(Rhodes-Kropf and Viswanathan, 2004).  Again, in 2006 and 2007 when stock indices hit new high in all major 
equity markets, a record number of mergers and acquisitions took place all over the world 
(finance.mapoftheworld.com). Interestingly, an adverse development in the stock market often triggers 
companies to scale down their operations as well. Such swamp into mergers and acquisitions in a good 
economy and the rush into divesture during economic downturn have been well documented in the business 
press.  For instance, PWC’ 2009 survey of US executives on divestiture activities revealed that 69% of the 
respondents planned similar or increased level of divestiture activity in 2010 after the market crash of 2008 and 
2009. However, whether these investment decisions result in favorable financial returns has not been fully 
examined yet. The objective of the study is to empirically document the extent to which the economic cycle 
impacts firms’ operating performance subsequent to an important corporate investment decision, namely 
geographic diversification and divesture. 
 

T 
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To examine the impact of different economic states on firms’ geographic diversification decisions, we first 
classify the U.S. economic condition into three categories, strong, stable, and weak, based on the U.S. annual 
Gross Domestic Product (GDP) growth rate.  We define an economy as “strong” when the annual U.S. GDP 
growth rate is above 4%, and “stable” when the annual GDP grown rate is between 2.5% and 4%; A “weak” 
economy is reached when the U.S. annual GDP growth is less than 2.5%. We, then, measure each firm’s 
operating performance subsequent to its geographic diversification or divesture using 2-year, 3-year, 4-year, 
and 5-year average return on assets (ROA) and net profit margin (also known as return on sale, or ROS). We 
obtained financial data from COMPUSTAT Business Information File to calculate ROA and ROS from 1979 
to 2008. Our regression results show that, geographic expansions that are initiated during weak economic cycles 
lead to higher excess accounting returns in the medium term (4- and 5-year). On average, they increase industry-
adjusted ROA by 5.4% and 3.9% per year over 4- and 5- year periods, respectively. Contrary to a popular 
belief, geographic divestures in response to adverse economic conditions do not result in better financial 
performance after controlling for firm size. On the other hand, we find that economic conditions can positively 
affect performance subsequent to geographic expansion in the intermediate term – two years, but not long term. 
Performance after divesture is not affected by any economic state.  
 
In sum, we extend the literature by empirically documenting that the relationship between geographic 
diversification/divesture and profitability varies across different economic states. We show that geographic 
diversification decision made when the economy is in the upward trend does improve long-term performance. 
Moreover, economic conditions only show short term effects on diversification performance. Our evidence is 
consistent with our hypothesis that macroeconomic conditions could positively affect firms’ ability to transfer 
their competitive advantages when they expand to new geographic territories.  The remainder of the paper is 
organized as follows: in Section 2, we review the relevant literature and presents our hypotheses; in Section 3, 
we summarize our data and describe our research methodology; Section 4 reports empirical findings; and we 
discuss our conclusions in the final section. 
 
LITERATURE REVIEW 
 
Diversification decisions are among the most important decisions that firms make. Logically speaking, 
diversification allows firm to expand and grow into different product or geographic markets to seek better 
performance. In academic research, different hypotheses regarding the effect of diversification on firm 
performance have been developed in several disciplines.  The strategic management literature posits that 
diversified firms achieve better performance due to the synergy effect or improved market power (Palich 
et al., 2000). Studies in the economics literature postulate that, diversification creates an economy of scale 
(Saunders, 1994), which reduces marginal cost; and in return it leads to better operating results. Stein (1997) 
proposes that diversified conglomerates can build an efficient internal capital market, which allows them 
to centralize capital resources and to allocate funds for capital expenditures without additional external 
scrutiny. Finally, research also shows that diversification can lower a firm’s overall risks because the 
negative impact of one faltered operation could be offset by the stronger performance of other operations 
within the same enterprise. Taken together, a firm’s performance is expected to improve as it diversifies. 
 
However, the return on diversification is not unanimously positive in reality.  For instance, from 1980s to 
1990s, the business world actually witnessed a trend moving from diversification to specialization 
(Comment and Jarrell, 1995).  Many diversifications were associated with disappointing results rather than 
superior performance. Two strands of research have tried to explain the discrepancy between the theory 
and the reality. In the economics and finance literatures, many researchers argue that the advantages of 
diversification are often driven away by the increased costs due to the managers’ self-interests in empire-
building (Roll, 1986) or more executive compensations (Yermack, 1996).  Jensen and Meckling (1979) 
coin such value-destroying effect caused by managers’ self-interests as “agency cost”.  
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The management literature posits that the inconclusive relation between diversification and performance is 
associated with the degree of relatedness of business units when they are combined together. In his seminal 
study, Rumelt (1974) pioneers the idea that only related diversification can deliver better 
performance.  Many subsequent studies find supportive evidence (e.g., Palepu, 1985, Simmonds, 1990; 
Singh and Montgomery, 1987). Theoretically, the resource-based view (RBV) also provides compelling 
explanations in support of Rumelt’s hypothesis. RBV contends that only efficient or successful resource 
sharing will result in improved operating performance. Wan et al. (2011) find that some specialized 
resources owned by a firm may not be mobile or easily transferrable across unrelated product markets. 
When such resources are shared within related or similar business units, they help create the economy of 
scale and increase profits. On the other hand, if these resources are shared among unrelated business units, 
the costs associated with processing the immobility or untransferrability of resources will outweigh the 
intended benefits and eventually reduce the firm’s profits. Palich et al. (2000) document that; a U-shaped 
relationship exists between diversification and performance depending upon the mobility of firm resources. 
 
The literature on diversification generally distinguishes between product (both physical products and 
services) diversification and geographic diversification. Geographic diversification is defined as a firm 
chooses to expand into new geographic areas.  Over the last two decades, as it becomes easier and less 
costly to transfer capital cross boarders, corporations have been aggressively entering into new territories, 
global markets in particular. As a result, geographic diversification also attracted a lot of academic research. 
The benefits and costs of geographic diversification have been analyzed from a variety of perspectives. 
Geographic diversification is often stimulated by a maturing home market (Wan, 2005), the desire to reduce 
overall risk exposure (Cotugno and Stefanelli, 2012), achieving synergy (Saunders, 1994) in order to reduce 
production costs, developing economy of scale and scope, increasing organizational learning, and taking 
advantage of the inter-relatedness among business segments and geographic areas (Chao, Seung, Zhao, and 
Hsu, 2012). Different hypotheses on the success or failure of diversification strategies within a country, a 
region (such as the European Union or North America), or international markets have also been 
developed.  Common factors that affect the performance of geographic diversification are the culture 
similarities or distance, political and legal environment, and economic policies (see Chiang and Harris, 
2013, for a review). Similar to the findings in product diversification research, empirical studies of 
geographic diversification showed mixed results in terms of firm performance (Gande, Schenzler, and 
Senbet, 2009; Ruigrok, Amann, and Wagner, 2007). 
 
In many cases, multinational diversity is found to be more profitable than product diversity (Baele and 
Inghelbrecht, 2007; Freund, Trahan, and Vasudevan, 2007; Gande, Schenzler and Senbet, 2009; Kyaw, 
Manley, and Shetty, 2011). However, geographic diversification must be contained within limits, lest firms 
become stretched too far (Qian, Li, Li, and Qian, 2008; Wiersema and Bowen, 2008). Meanwhile, 
contingencies are often found to affect geographic diversification performance. For example, Kyaw and 
Zong (2011) show that, investing in developing countries create extra value for U.S.-based multi-national 
corporations, while investing in advanced countries has a negative impact on their performance. 
Diversification strategies are more likely to lead to superior performance in specific home country 
environments (Barnes and Hardie-Brown, 2006; Wan and Hoskisson, 2003).  In extreme cases, geographic 
diversification may cause losses, due to the costs of learning to operate in a new environment, as well as 
those related to creating a more complex organization (Deng and Elyasiani, 2008). However, the extant 
literature has neither examined the return to firms’ geographic divesture decisions, nor has any research 
looked into how firm performance may be affected by the macroeconomic conditions under which 
diversification or divesture decisions are made.  
 
To address this void, we investigate the performance of firms’ strategic decisions on geographic 
diversification and divesture across two different economic states in the present study. We first classify the 
economic status into three states: weak, strong, and uncertain, and then conduct our analysis on the former 
two states. We postulate that the macroeconomic climate affects the performance of geographic 
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diversification or divesture. Building upon the resource-based view (RBV) in product market diversification 
and performance research, we argue that the economic conditions under which a firm diversifies into (out) 
different geographic regions affect the firm’s ability to transfer and share its key resources. Such ability 
will, in turn, affect the performance afterwards.  In a weak and recessionary economy, stock price declines 
across board and market sentiment turns pessimistic. Under these conditions, companies face reduced future 
cash flows, fewer growth opportunities, and less certain investment environment. To compensate for such 
high-risk/low-return setting ex ante, companies demand more scrutiny when they adventure to new 
geographic territories. Moreover, due to depressed stock prices, investments are more likely to be made 
with cash, and companies will be motivated to take advantage of undervalued equity price when acquiring 
other companies (Kusewitt, 1985; Rhodes-Kropf and Viswanathan, 2004). Taken together, depressed 
economic conditions drive firms to be more selective, which improves firms’ capability in successfully 
managing assets and enhancing their ability to transfer and share specialized resources when they diversify 
into different geographic regions. Divesture activities during economic downturn should also help firms 
consolidate their resources as less profitable or inefficient units are reduced. Performance is expected to 
improve accordingly as well.  On the other hand, when the economy becomes stronger, equity price rises 
and more capital will be available. More importantly, affluent capital supply motivates firms to commit 
more capital investments, such as geographic expansions, with less contemplation.  
 
For example, Kusewitt (1985) find that more expansionary strategies are enacted when stock markets are 
following an upward momentum, which often increases the likelihood to over-expand and to over-pay for 
acquisitions. Such optimism-induced business strategies could increase the likelihood of less prudent 
decisions and weakens firms’ capability in successful resource transferring and sharing. Nevertheless, better 
economic condition is also associated with easier and cheaper capital. As the cost of capital decreases, firms 
become more profitable in general. Therefore, we argue that, in strong economic status, whether geographic 
diversification will lead to better performance depends on the relative strength of the two opposite effects. 
If the positive effect of easy capital outweighs (underweights) the negative effect of less prudent decisions, 
geographic diversification strategies taken in strong economy will lead to better (worse) performance. The 
case of divesture overwhelmingly occurs during economic downturn. Divesture during strong economic 
state does not appear to merit any specific examination. In addition, we are not certain how firms will 
perform when they diversify or divest within an uncertain economic status. Given the amount of 
confounding effects, it is beyond the scope of this paper.  We summarize our hypotheses as the following: 
Hypothesis 1: Ceteris paribus, geographic expansion or divesture in a weak economy will result in better 
performance.  Hypothesis 2: Geographic expansion in a strong economy will result in better (worse) 
performance if easy capital outweighs (underweights) less prudent decisions. 
 
DATA AND METHODOLOGY 
 
Data 
 
Most researchers who include macroeconomic conditions in their studies of diversification have only used 
short-term metrics as reflected by stock prices. The time frame of these measures tends to only include the 
period of time during which the decision takes place. For example, Lubatkin and O’Neill (1987) use stock 
prices in the days preceding and following a merger to define the market state. In studying stock price response 
to diversification announcements, Lubatkin and Chatterjee (1991) define an economic cycle by the direction 
of Value Line’s stock market composite. A bear cycle represents a general downward movement lasting at least 
six months, a bull cycle represents a general upward movement of the same duration, and a stable cycle 
represents at least a six-month period that shows no discernible movement. Within the same vein, Kusewitt 
(1985) uses the ratio of the average of S&P 500 index of the third month prior to the acquisition to the average 
of S&P 500 index of the transaction month in order to determine the market sentiment. 
 
In this study, we first classify the economy into three states: weak, stable, and strong based on the annual U.S. 
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Gross Domestic Product (GDP) growth rate. The economy is classified as “weak” if the rate is less than 2.5%, 
“stable” if the rate falls between 2.5% and 4%, and “strong” if the rate is above 4%. We use the growth rate of 
GDP level to measure the state of economy for the following reasons: (1) We are primarily interested in the 
longer-term operating results of corporate geographic investment strategies. GDP captures economic status and 
sentiment and matches the long-term performance we intend to examine. (2) Many studies have shown that 
contemporaneous stock returns often correlate with subsequent operating performance due to the transaction 
costs associated with corporate investments (Bouwman, Fuller, and Nain, 2009; Rhodes-Kropf and 
Viswanathan, 2004; Wan and Hoskisson, 2003). GDP, on the other hand, is not directly related to the 
transaction cost of geographic investment decisions. Therefore, using GDP to measure macroeconomic states 
makes our test on subsequent firm performance more statistically powerful. 
 
Despite the large body of research on geographic diversification and divesture, there is no consensus on how 
to measure the outcome of these strategies, which also explains some discrepancies in past findings. 
Approaches vary along several dimensions. Common metrics include both subjective and qualitative 
assessments and objective measurements, such as financial and accounting figures. Interestingly, researchers 
who have attempted both qualitative and quantitative measures often find no correlation between these 
performance criteria (Papadakis and Thanos, 2010). Moreover, the time frame of performance measure also 
differs greatly, from short-term horizons (e.g., a few days before and after the acquisition announcement) to 
long-term time ones (up to five years after the merger or acquisition is completed) (Zollo and Meier, 2008). 
Short-term windows are by far the most frequently used in evaluating acquisition performance (Zollo and Meier, 
2008), but a longer time period is better suited to determine the sustained performance (Fang, Wade, Delios, 
and Beamish, 2007; Hyland, 2008). The most common performance measures include stock returns and 
accounting returns.  In the present study, we choose to measure performance using accounting returns for the 
following reasons: (1) Stock prices are often affected by market-wide factors (Barnes and Hardie-Brown, 2006; 
Savor and Lu, 2009; Shahrur and Venkateswaran, 2009). Systematic risks play an important role in determining 
stock returns and they are not directly related to firm-specific investment decisions. (2) Stock price has been 
shown to be a better proxy of measuring market expectation rather than company performance itself (Zollo and 
Meier, 2008). (3) Equity price may be confounded by political and economic conditions beyond conventional 
geographic territory. For example, the stock price of a non-U.S. company is strongly influenced by the extent 
of the company's non-domestic activities (Lombard, Roulet, and Solnik, 1999) and capital flows within the U.S. 
(Kalemli-Ozcan, Reshef, Sørensen, and Yosha, 2010). Given these concerns, we choose accounting measures.  
 
Our primary metric is return on assets (ROA). ROA shows how profitable a company is relative to its total 
assets, and it is calculated as earnings before interest and taxes scaled by total assets (also known as EBITOA).  
ROA allows us to avoid any potential taxation issues (Wan and Hoskisson, 2003). We employ longer-term 
measurement periods (i.e., 2- to 5-year average ROA) to overcome the potential issues of managerial 
manipulation of accounting earnings (Akbulut and Matsusaka, 2010). As well, we believe that the consequence 
of a corporate strategy often does not reveal itself immediately. Documenting the operating results up to a 5-
year period facilitates a better understanding of the longer-term effects of different geographic investment 
strategies. Moreover, since raw ROA varies significantly across different industries, we use excess return on 
assets (XROA) to control for industry effects. XROA is calculated by subtracting the median ROA of each 
firm’s 2-digit SIC industry from its raw ROA. We compute the average XROA over 2 to 5 years subsequent 
to geographic diversification or divesture decisions.  
 
Our alternative measure is profit margin. Profit margin shows a company’s profitability as a percentage of its 
total revenue. We calculate it as earnings before interests and taxes divided by revenue. Similar to XROA, to 
control for industry effects we employ abnormal profit margin (XPM), which is the firm’s profit margin minus 
the median profit margin of its 2-digit SIC industry. The average abnormal profit margin is also measured over 
2-5 years following geographic diversification or divesture.  In addition, we include several variables that have 
been found to affect the results of diversification studies as controls. 1) Experience: A firm’s previous 
experience with diversification may influence its success in later diversification decisions. However, the sign 
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of such effect is uncertain. On one hand, higher diversification rates may lead to greater success due to prior 
experiences. On the other hand, high diversification rates could lead to problems with absorbing too many new 
businesses (Kusewitt, 1985; Markides, 1995). The variable “Experience” in this study counts the number of 
times that the firm has expanded (divested) geographically before to control for firms’ past experiences. 2) Size: 
larger firms consistently engage in a larger degree of diversification activities (Borghesi, 2008; Kyaw and Zong, 
2011). In this study, the natural logarithm of the firm’s total assets at the beginning of each year is employed 
to measure firm size. 3) Concentration: concentration represents the degree of business concentration in any 
geographic segment. It is computed as the sum of square of the percentage of each geographic segment’s sales 
relative to total sales. We obtain financial data from Standard & Poor’s COMPUSTAT Business Information 
File (BIF) for the period of 1979-2008, subject to the availability of variables used in the regression models.  
BIF contains company self-disclosed segment information, including each company’s 4-digit Standard 
Industrial Classification (SIC) code, its number of geographic segments, total assets, the number of employees, 
net income, various expenses of each segment. Firms in the finance industry were excluded because their 
accounting information cannot be easily compared with those in other industries. Table 1 presents the summary 
statistics. Panel A shows the statistics for all cases during the sample period, while Panels B and C report 
descriptive statistics for diversification and divest subgroups respectively.   
 
The median firm of all cases had $150.747 million in sales, $198.436 million in assets and employed 542 
people. Firms had between 1 and 31 geographic segments during the sample period, with more than half of the 
observations having only one geographic segment as shown by the median of segments. While the median firm 
earned a 5% return on assets (ROA), the average ROA of all firms is negative 12.44 %. Of the total 24,108 
firm-year observations, 6,154 (25.6%) observations experienced geographic expansions during 1979 and 2008, 
and 392 (1.6%) observations had geographic divestiture. The remaining cases (about 70% of 24,108 
observations) observations showed no change in geographic composition. The following empirical analysis 
will only focus on diversification (6,154 cases) and divesture (392 cases) subgroups.  The firms in the expansion 
subsample ranged from having no experience with geographic expansion to having expanded five times 
previously. More than half of the observations in this subgroup have no prior experience with such activity. 
The firms that divested geographic segments were larger in size in terms of sales, assets, and numbers of 
employees. The firms in the divestiture subgroup also ranged from the most experienced firm that has 
contracted six times previously to having no prior experience. At first glance, firms learn to enter and leave 
different markets as they become more experienced in geographic expansion.  
 
Methodology 
 
To test the effect of geographic diversification/divesture decision on subsequent performance, we run the 
following regression model, Model I, using panel data for strong and weak economic status respectively. 
Model I is specified as the following: 
 
 𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑛𝑛 = 𝑎𝑎 0 + 𝑎𝑎 1𝐸𝐸𝐸𝐸𝐸𝐸𝑎𝑎𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 + 𝑎𝑎 2𝐷𝐷𝐸𝐸𝐷𝐷𝐷𝐷𝐸𝐸𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 + 𝑎𝑎 3𝑆𝑆𝐸𝐸𝑆𝑆𝐷𝐷 + 𝑎𝑎 4𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸𝐷𝐷 +  𝑎𝑎 5𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝐸𝐸𝐷𝐷𝐷𝐷𝑎𝑎𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸 +  𝜀𝜀 
 
XROA denotes Excess Return on Assets. It is calculated as the return on assets for the firm-year observation 
less the median return on assets of the firm’s industry with the same 2-digit SIC code. XROAn is the average 
annual Excess Return on Assets for the firm year observation over n years; Expansion is an indicator variable. 
It is equal to 1 if the firm has more geographic segments than the year before. Divesture is an indicator variable. 
It is equal to 1 if the firm has fewer geographic segments than the year before. The remaining variables are as 
defined earlier. In this model, the impact of a geographic expansion (divestiture) on performance alone is 
reflected in the coefficient a1 (a2). All other unaccounted factors are pooled in the intercept term, a0. Total excess 
returns after geographic expansion (divestiture) will be reflected in a0+a1 (a0+a2). To show different effects of 
different economy status, we run the regression separately for strong and weak economy. In the weak economy, 
we expect both a1 and a2 to be positive as firms become selective and efficient (Hypothesis 1). Under strong 
economy, we expect a2 to be positive and significant since geographic expansion is hypothesized to improve 
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firm performance if cheaper capital outweighs other concerns (Hypothesis 2). However, a1 is unclear since 
limited evidences have been found under such condition. 
 
Table 1: Summary Statistics of the Sample Firms 
 
Panel A: All Firm-year Cases During 1979 – 2008 

 Mean Median Min Max Std. Dev. N 

Total sales (millions) $1,938.86 150.75 0 374,526 10,085 24,108 

Total assets (millions) 4,126.29 198.44 0 2,017,263 42,533 24,108 

# Employees 6,511.46 542 0 905,766 28,383 24,108 

# Geographic Segments 1.45 1 1 31 1.41 25,232 

Return on Assets (%) -12.44 5.21 -37,150 2,185 391 17,275 

Panel B: Firms That Diversified Geographically (25.6% of all cases) 

 Mean Median Min Max Std. Dev. N 

Total sales (millions) 1,992.66 95.53 0 374,526 12,160 6,154 

Total assets (millions) 4,656.10 133.79 0 1,916,658 52,852 6,154 

# Employees 6,122.34 393 0 905,766 29,458 6,154 

# Geographic Segments 1.78 1 1 31 1.82 6,750 

Return on Assets (%) 3.25 4.77 -116.58 64.66 22.55 207 

Experience 0.18 0 0 5 0.45 6,750 

Panel C: Firms That Divested Geographic Segments (1.6% of all cases) 

 Mean Median Min Max Std. Dev. N 

Sales (millions) 8,423.56 610.85 0 184,632 21,175 392 

Assets (millions) 25,406.43 840.99 0.079 2,017,263 146,379 392 

# Employees 22,787 2,700 0 905,766 48,766 392 

# Geographic Segments 1.45 1 1 31 1.41 372 

Return on Assets (%) -12.44 5.21 -37,150 2,185 391 156 

Experience 0.19 0 0 6 0.50 6,824 

Note: We obtain annual sales, total assets, the number of employees, and the number of geographic segments from COMPUSTAT Business 
Information File over the period of 1979-2008. “Experience” counts the number of times that the firm has expanded (divested) geographically 
before. Table I presents summary statistics for these variables for all cases, the diversification subgroup, and divesture subgroup. 
 
To test the effect of economic condition on the operating results of geographic divestiture and divesture 
strategy, we run the following regression, Model II, using panel data approach. We separate diversification and 
divesture in two regressions as well. Model II is specified as the following: 
 
𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑋𝑛𝑛 = 𝑏𝑏 0 + 𝑏𝑏 1𝑊𝑊𝐷𝐷𝑎𝑎𝑊𝑊 + 𝑏𝑏 2𝑆𝑆𝐷𝐷𝐷𝐷𝐸𝐸𝐸𝐸𝑆𝑆 + 𝑏𝑏 3𝑆𝑆𝐸𝐸𝑆𝑆𝐷𝐷+𝑏𝑏 4𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝐷𝐷𝐸𝐸𝐷𝐷𝐸𝐸𝐸𝐸𝐷𝐷 + 𝑏𝑏 5𝐶𝐶𝐸𝐸𝐸𝐸𝐸𝐸𝐷𝐷𝐸𝐸𝐷𝐷𝐷𝐷𝑎𝑎𝐷𝐷𝐸𝐸𝐸𝐸𝐸𝐸 + 𝜀𝜀 
 
 “Weak” is an economic state indicator variable. It is equal to 1 if the firm expanded geographically in a year 
when the annual GDP growth rate is less than 2.5%; “Strong” is another economic state indicator variable. It 
is equal to 1 if the firm expanded geographically in a year when the annual GDP growth rate is more than 4%; 
other variables are as defined earlier. In this model, weak and strong are the dummy variable, which indicate 
the status of the economy in year n. Control variables are defined in the same way as in Model I. For the 
divesture subsample, we expect b1 to be positive and significant for divesture (Hypothesis 1) but uncertain for 
expansion. The coefficient of ‘strong’ dummy, b2, should be significant but sign is uncertain for expansion 
(Hypothesis 2) and insignificant for divesture.  
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We choose a panel data analysis approach because each firm may have multiple years of data, so throughout 
the sample period, a firm could experience geographic expansion and/or contraction multiple times. A panel 
data analysis is appropriate in this case as it takes into consideration the heterogeneity in both cross-sectional 
and time-series dimensions. Such application of regression models is more complex than those for simple cross-
sectional data sets but can reveal the dynamics that are difficult to detect with cross-sectional data (Dougherty, 
2007).  
 
RESULTS 
 
In the first pass, we examine the median XROAs with different economic status and geographic strategies. We 
summarize the results in Table 2. Based on these findings, geographic divestiture appears to be the one that 
resulted in a more consistently positive excess return on assets regardless of economic condition. Neither of 
these two specific geographic strategies seems to stand out as the “better one” in a strong economy. The better 
strategy in a weak economy would appear to be divesture, as it results in positive excess average returns on 
assets over 3-, 4-, and 5-year period. 
 
Table 2: Median Excess Returns on Assets over 5-year Period 
 

Panel A: Operating Performance Subsequent to Diversification or Divesture in a Weak Economy 

 Expansion No Change Divestiture 

XROA2 (%) -1.105 -0.740 -0.431 

XROA3 (%) -1.039 -0.655 0.116 

XROA4 (%) -0.928 -0.559 1.403 

XROA5 (%) -1.006 -0.620 0.596 

Panel B: Operating Performance Subsequent to Diversification or Divesture in a Strong Economy 

XROA2 (%) -1.441 -1.104 -2.254 

XROA3 (%) -1.394 -0.983 -2.399 

XROA4 (%) -1.190 -0.912 -2.966 

XROA5 (%) -1.025 -0.732 N/A 

Note: “XROA” represents Excess Return on Assets. It is calculated as the return on assets for the firm-year observation less the median return on 
assets of the firm’s industry with the same 2-digit SIC code.“XROAn” is the average annual Excess Return on Assets for the firm year observation 
over n years. Table 2 summarizes average XROAn subsequent to diversification or divesture under weak economy in Panel A and under strong 
economy in Panel B, respectively. 
 
The analysis shown in Table 2, however, does not take into account the other factors that may have contributed 
to the variation in excess return on assets, such as firm size, past experience of a strategy, and the firm’s degree 
of concentration in a geographic area. Therefore, a panel study analysis is conducted using regression Model I 
and II, which controls for these effects. Both models were specified in Section 3. We first jointly test the effects 
of different strategies under different economic conditions. Findings are shown in Tables 3 and 4. Table 3 
reports the results of different geographic strategies taken in a weak economy. The coefficients for geographic 
expansion are statistically significantly positive in years 4 and 5, which implies that expanding geographically 
(as opposed to remaining unchanged) in a weak economy results in sustained higher excess return on assets as 
we predicted. Expansion in a weak economy contributes on average 5.4% and 3.9% per year to industry-
adjusted ROA over 4- and 5-year periods, respectively. Consistent with our hypothesis, as firms become more 
selective, geographic diversification leads to improved performance. Divesture does not show any significance 
in helping boost performance during the weak economy. None of the variables are significant at the 
conventional levels. Consolidating resources in weak economy seems more complicated than it appears.  
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Table 3: Regression Results for Geographic Decisions Made in Weak Economy 
 

 Intercept Expansion Divestiture Firm Size Experience Concentration N 

XROA2 -3.32*** 0.068 0.048 0.472*** -0.006 0.123 7,154 

XROA3 -0.47* -0.007 0.020 0.103*** 0.016** -0.219 5,860 

XROA4 -0.55 0.054* -0.018 0.116*** 0.015 -0.235 5,012 

XROA5 -0.45 0.039** -0.005 0.099*** -0.004 -0.214 4,285 

Note: “XROA” represents Excess Return on Assets. It is calculated as the return on assets for the firm-year observation less the median return on 
assets of the firm’s industry with the same 2-digit SIC code.“XROAn” is the average annual Excess Return on Assets for the firm year observation 
over n years. “Expansion” is an indicator variable. It is equal to 1 if the firm has more geographic segments than the year before. “Divestiture” 
is an indicator variable. It is equal to 1 if the firm has fewer geographic segments than the year before. “Firm Size” is calculated as natural log of 
the firm’s total assets at the beginning of the year. “Experience” indicates the number of times the firm diversified (divested) prior to the firm-year 
observation when the “Diversification” (“Divestiture”) indicator variable is 1. “Concentration” represents the degree of business concentration. 
It is calculated as the sum of square of the percentage of each geographic segment sales. *: significant at 10% level, ** significant at 5% level, 
***: significant at 1% level.  
 
Table 4 presents the results of different geographic strategies taken in a strong economy.  None of these 
coefficients are significant at the conventional level, which indicates that no specific strategy alone appears to 
yield any additional return on assets when economy is in an upward trend. According to our hypothesis II, it 
appears that less prudent decisions compromise cheaper financing resources to some extent. Interestingly, 
intercepts are significant in all four different measuring periods. We contend that, even though diversification 
or divesture alone does not necessarily produce any noticeable effect, they might interact with other unidentified 
factors and actually reduce firm profitability.  
 
Table 4: Regression Results for Geographic Decisions Made in Strong Economy 
 

 Intercept Expansion Divestiture Firm Size Experience Concentration N 

XROA2 -0.68*** 0.018 -0.029 0.102*** -0.005 0.031 4613 

XROA3 -0.65*** 0.002 -0.006 0.092*** -0.006 0.091 3736 

XROA4 -0.50*** 0.017 0.009 0.072*** 0.002 0.039 3136 

XROA5 -0.76** 0.023 0.023 0.092*** 0.001 0.191 2682 

Note: “XROA” represents Excess Return on Assets. It is calculated as the return on assets for the firm-year observation less the median return on 
assets of the firm’s industry with the same 2-digit SIC code. “XROAn” is the average annual Excess Return on Assets for the firm year observation 
over n years. “Expansion” is an indicator variable. It is equal to 1 if the firm has more geographic segments than the year before. “Divestiture” 
is an indicator variable. It is equal to 1 if the firm has fewer geographic segments than the year before. “Firm Size” is calculated as natural log of 
the firm’s total assets at the beginning of the year. “Experience” indicates the number of times the firm diversified (divested) prior to the firm-year 
observation when the “Diversification” (“Divestiture”) indicator variable is 1. “Concentration” represents the degree of business concentration. 
It is calculated as the sum of square of the percentage of each geographic segment sales. *: significant at 10% level, ** significant at 5% level, 
***: significant at 1% level.  
 
To isolate each strategy and test the effect of economic condition, Model II regress both economic indicators 
onto performance for divesture and diversification subsamples respectively. We present the findings in Tables 
5 and 6. Table 5 reveals the results of geographic expansion made in different economic states, while Table 6 
presents the results of geographic divesture subsample. In both tables, intercepts are negative, which is 
consistent with the findings in Table 3 and Table 4. Looking across Tables 5 and 6, the intercept terms are more 
negative in the earlier years than in later years for the geographic expansion group (Table 5) and the geographic 
divesture group (Table 6). These findings are consistent with the fact that immediate expense incurs in early 
years of expansion and contraction, thereby reducing immediate-term returns.  
 
In Table 5, the coefficients for both economic indicators in row 1 are statistically positive, implying that 
economic conditions affect the performance after geographic expansion in a positive fashion, but such 
advantage can only sustain for a short period of time. We argue that these advantages are attained either by 
having cheaper and more readily available capital during a strong economy or by more prudent contemplation 
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during weak economy contributes, both of which offset the immediate expenses after expansion. And more 
importantly, these benefits appear to be short-lived. Coefficients are much smaller in the 3-year, 4-year and 5-
year regressions and become insignificant. With regard to geographic divesture, the results reported in Table 6 
suggest that the state of the economy under which a firm reduces its geographic spread does not seem to affect 
firm performance. There are several reasons why the results are not in line with our predictions.  It is possible 
that firms’ performance after divesture is also related to other structural changes, such as layoff and reduction 
in R&D, which requires more detailed information that is not contained in our current data source.  Future 
research on these topics will help discern what specific factors contribute to the success or failure of geographic 
divestures.  
 
Table 5: Regression Result for Firms That Expanded Geographically 
 

 Intercept Weak Economy Strong Economy Firm Size Experience Concentration N 

XROA2 -2.63*** 0.282*** 0.316*** 0.357*** -.0126 0.013 4607 

XROA3 -0.90*** -0.089 0.123 0.122*** -0.017 0.166 3494 

XROA4 -0.78*** 0.057 0.045 0.100*** 0.026 0.115 2767 

XROA5 -0.89*** 0.066 0.038 0.103*** 0.006 0.200 2213 

Note: “XROA” represents Excess Return on Assets. It is calculated as the return on assets for the firm-year observation less the median return on 
assets of the firm’s industry with the same 2-digit SIC code. “XROAn” is the average annual Excess Return on Assets for the firm year observation 
over n years. “Weak Economy” is an indicator variable. It is equal to 1 if diversification took place when the annual GDP growth rate is less than 
2.5%. “Strong Economy” is an indicator variable. It is equal to 1 if diversification took place when the annual GDP growth rate is more than 4%. 
“Firm Size” measures the size of the firm. It is calculated as natural log of the firm’s total assets at the beginning of the year. “Experience” 
indicates the number of times the firm expanded geographically prior to the firm-year observation. “Concentration” represents the degree of 
business concentration. It is calculated as the sum of square of the percentage of each geographic segment sales. *: significant at 10% level, ** 
significant at 5% level, ***: significant at 1% level.  
 
Table 6: Regression Result for Firms That Divested Geographically 
 

 Intercept Weak Economy Strong Economy Firm Size Experience Concentration N 

XROA2 -0.52*** -0.081 -0.048 0.065*** 0.078 0.135 193 

XROA3 -0.47*** -0.049 0.004 0.056*** 0.094 0.125 145 

XROA4 -0.11 -0.019 -0.053* 0.029 0.007 0.093 89 

XROA5 n/a n/a n/a n/a n/a n/a  

Note: “XROA” represents Excess Return on Assets. It is calculated as the return on assets for the firm-year observation less the median return on 
assets of the firm’s industry with the same 2-digit SIC code. “XROAn” is the average annual Excess Return on Assets for the firm year observation 
over n years. “Weak Economy” is an indicator variable. It is equal to 1 if divesture took place in a year when the annual GDP growth rate is less 
than 2.5%. “Strong Economy” is an indicator variable. It is equal to 1 if divesture took place in a year when the annual GDP growth rate is more 
than 4%. “Firm Size” is calculated as natural log of the firm’s total assets at the beginning of the year. “Experience” indicates the number of times 
the firm divested prior to the firm-year observation. “Concentration” represents the degree of business concentration. It is calculated as the sum 
of square of the percentage of each geographic segment sales. *: significant at 10% level, ** significant at 5% level, ***: significant at 1% level.  
 
To test the robustness of our tests against different variable measurement, we conduct the same statistical 
analysis using abnormal profit margin (XPM) as the measure of firm performance. Although the results are not 
reported here, they are qualitatively similar to the findings using excess return on assets. Additionally, we run 
our regression analyses using both Maximum Likelihood (ML) and Residual Maximum Likelihood (REML) 
estimators. The results are not reported here, but they are qualitatively similar as well. 
 
CONCLUDING COMMENTS 
 
Corporate strategic decisions have substantial impact on their performance in the future. These decisions are 
constantly affected by concurrent economic status. The goal of this study is to explore the performance of 
geographic diversification and divesture decisions made during positive and negative economic environments. 
Prior empirical studies have not provided consistent findings, thus the present study is designed to shed some 
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light on such discrepancy. Specifically, we examine the effect of different economic status on the performance 
subsequent to geographic divesture and expansion strategies.  
 
Our results show that, expansion during weak economic conditions lead to better long-term performance. 
Expansion contributes to industry-adjusted return on assets by 5.4% and 3.9% per year over 4- and 5-year 
periods, respectively. Contrary to the conventional view, divesture during economic downturn does not directly 
provide any positive financial outcome. We also test how different economic conditions affect both strategies. 
Our results also suggest that both strong and weak economic conditions help yield higher excess returns over 
a two-year period for corporations that expanded geographically. However, no long-time effect is statistically 
significant in our findings. Taken together, we argue that during weak economy, firms are more selective and 
more cautious about their investment, expansion in particular. Such prudence makes firms more successful in 
sharing their competitive edges and become more competitive, which eventually lead to better than average 
performance. Divesture during economic down time does not appear to be a quick fix as many have expected.  
 
Finally, our results need to be interpreted with some cautions. Our sample is biased toward expansion subgroup, 
which may partially explain why such strategy presents more statistically significant results. As well, we have 
not included the interaction between economic status and diversification/divesture decisions. Future research 
can shed more light by addressing these issues. 
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ABSTRACT 

 
Considering the high volatility generated from the financial crisis of 2008 and low returns in the years 2011, 
2013 and 2014, we analyzed the performance of the Chilean Pension Funds.  We use Jensen, Sharpe and 
Treynor indices to evaluate the funds. The comparison is made on a monthly basis for the period 2010 - 
2014. We conclude that diversification of pension funds in foreign equities generated a performance similar 
to global Morgan Stanley All Country World Index, but failed to deliver a return per unit of risk above the 
average yield on US Treasury bonds. When total risk is segregated into systematic and idiosyncratic 
components, the difficulty to eliminate unsystematic risk is confirmed. Conclusions suggest that restrictions 
imposed by the regulations in Chile allow them to achieve a return similar to a passive portfolio, but with 
a substantial increase in overall risk. 
 
JEL: C01, C12, C20, G15, G23, G32 
 
KEYWORDS: Diversification, Return, Volatility, Risk, Systematic, Idiosyncratic 
 
INTRODUCTION 
 

his paper investigates the efficiency level reached by Chilean Pension Funds based on the portion of 
equity assets invested in foreign markets.  We measure efficiency by Jensen, Sharpe and Treynor 
indices. Also we examine the systematic and idiosyncratic risk components of these portfolios, to 

verify the hypothesis that diversification of pension funds in global markets has been achieved with a risk 
level similar to a benchmark of selected foreign mutual funds. We examine monthly data for the period 
2010 – 2014. 
 
The total assets managed by pension funds in Chile has steadily increased from 118 billion dollars at the 
end of 2009 to 165 billion dollars in December 2014.  This amount represents approximately sixty percent 
of the country gross domestic product. The importance of overseas equity allocation is reflected by the high 
proportion of total funds invested internationally.  Overseas equity amounts to 38,270 million dollars in 
December 2009 and 49,250 million dollars in late 2014.  It is significant to mention that about 30 percent 
of the total funds are invested in foreign equities. 
 
Efficiency in an active asset allocation strategy means achieving higher yields than those obtained with a 
passive strategy.  Passive strategies involve investing in a well diversified stock index or alternatively, 
generating a per risk unit return in excess of a fixed rate reference yield. To perform this analysis we examine 
the following hypotheses of study:  First, performance of pension funds abroad over the last five years has 
been similar to a global index, such as the Morgan Stanley All Country World Index (MSCI- ACWI). 
Second, pension funds average yield per unit of risk has not been lower than that reached by US Long Term 
Treasury Bonds. Third, diversification of pension funds in global markets has been achieved with a risk 
level similar to a representative sample of mutual funds that channeled a proportion of its investment abroad. 
 

T 
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In connection with the third hypothesis we note that most Chilean Pension Funds foreign investment is 
diversified through stock mutual funds operating in the capital markets of North America, Europe and Asia.  
For this reason it seems relevant to measure and compare the performance of both types of funds. In this 
context, the period of high volatility in global capital markets generated by the financial crisis of 2008 and 
alternate cycles of high and low returns have deteriorated the performance of international mutual funds, in 
turn affecting a sizable portion of Chilean Pension Funds. The literature reports several studies on the 
performance of the pension funds as a whole, but none focuses on a particular type of financial instrument. 
Our purpose is to assess how Chilean Pension Funds’ return depends on the performance of its overseas 
variable income instruments.  
 
This document consists of a Literature Review containing an overview of the 2008 Financial Crisis, a 
summary on pension funds in Chile, recent studies on pension funds performance and advances on empirical 
analysis in measurement of systematic risk and idiosyncratic risk.  Next is a description of the methodology 
applied and identification of data source used to measure the efficiency achieved by foreign pension fund 
investements.  Finally we present results and conclusions of this research. 
 
LITERATURE REVIEW 
 
The 2008 Financial Crisis  
 
The 2008 crisis, triggered by the collapse of US subprime mortgages, threatened the viability of many 
financial institutions and eroded the stability of the global financial system. In the peak of the crisis, right 
after the September 2008 bankruptcy of Lehman Brothers, the US Federal Reserve Bank intervened, by 
means of "liquidity injections", which ultimately resolved the panic created worldwide. 
  
Mendoza and Quadrini (2010) point out that this crisis was preceded by 20 years of sustained indebtedness 
growth in the US economy, as result of low interest rates. They suggest that increasing integration of capital 
markets, including emerging economies, caused their transmission via contagion. Didier et al. (2010) 
analyzed transmission channels of the crisis and concluded that countries with liquidity and greater financial 
integration with the United States experienced greater joint volatility. They recommend that risk derived 
from this integration should be managed through appropriate regulation and supervision. 
 
Raddatz and Schmukler (2012) studied the role of institutional investors and global mutual funds managers.  
They pointed out that, as global savings are largely administered through these institutions, their managers 
are subjected in times of crisis, to pressures that force them to act pro-cycle whereby they sell when markets 
are down, thus exacerbating the crisis. In particular, they state that institutional investor roles did not 
contribute to stabilize the markets at the peak of this crisis. 
 
Pension Funds in Chile 
 
The current pension fund system history in Chile began in the 1970s. Piñera (1991) points out that falling 
birth rates and the gradual increase in life expectancy, were fostering an imbalance between the proportion 
of active workers and pensioners, so that continuing with the Defined Benefit Pension System (Pay As You 
Go), prevailing at that time, would end up in a budget crisis.  
 
The private Chilean Pension Funds System, which corresponds to a Defined Contribution Pension System, 
began in 1981 and is based on a compulsory 10% monthly contribution, payable during the entire working 
life. Funds are capitalized in individual accounts and managed by private companies, called Administrators 
of Pension Funds (AFP), solely devoted to this purpose.  Initially each AFP managed a single fund, invested 
only in fixed income instruments issued in Chile. In 1985 they were allowed to diversify with domestic 
equity instruments. In the nineties, further diversification was permitted, including investment in foreign 
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fixed and variable income instruments.  Since its inception the industry has been ruled under strict 
supervision of a government agency called the Superintendence of Pension Funds. 
 
Corbo and Schmidt-Hebbel (2003) emphasize the private pension system has contributed significantly to 
greater financial depth in the Chilean capital market, noting that in the 1981-2001 period, pension funds 
accounted for 31% to 46% of monetary aggregates growth in relation to GDP.  In late August 2002 it began 
to operate a new pension savings mode. From that date on the AFP offered five types of funds (“A”, B”, 
“C”, “D”, “E”) in which to invest their affiliates’ savings. The funds differ in the proportion of variable 
income and fixed income securities that managers should invest. All affiliates must choose a type of pension 
fund (or a combination of types) according to their willingness to take risk; age and the time horizon that 
they intend to maintain the funds until retirement. 
 
According to information provided by the Superintendence of Pension Funds, each fund type is 
characterized as follows: “A”, the riskiest type fund, diversifies its portfolio into equities, according to 
current regulations, in a range between 40% and 80%. This type of fund has earned in the last 12 years, 
since its operations began, an industry real annual average rate of return of 6.91% measured in Chilean 
pesos. The real annual average return is reduced to 4.11% over the five year period analyzed in this research 
which was affected by high volatility and low returns. 
 
The Type “B” fund, with a range of diversification in equities between 25% and 60%, earned a real annual 
average return of 5.82% over the last 12 years. This return is reduced to 4.06% when considering only the 
last five years. Type  “C” fund, which accounts for the highest proportion of administered resources, invests 
in equities in the range of 15% to 40%.  It earned a real annual average return of 5.38% over the last 12 
years, which falls to 4.66% when considering only the years associated with this research. Type “D” and 
type “E” funds were the least affected by low returns and high volatility in the last five years, with returns 
of 4.77% and 5.20% respectively. These funds are less risky, support up a maximum equity of 20% and 5% 
respectively.  They have obtained a real annual average return of 4.91% and 4.19% respectively since the 
multi system began, in September 2002. 
 
In December 2014 the Chilean industry is composed of six AFP which manage a total fund amounting to 
USD 165,432 million and belonging to 9,737,853 private pension savings affiliates (Data released by the 
Superintendence of Pensions (http://www.safp.cl/portal/informes/581/articles-10679_recurso_1.pdf) 
 
Performance of Pension Funds 
 
Recent studies on pension fund performance have been carried out in collaboration between the 
Organization for Economic Cooperation and Development (OECD) and the World Bank. Antolin (2008) 
summarizes the results of comparative performance analysis made of private pension funds operating in 
Latin America and Europe and highlights the need to develop a future international standard, to effectively 
compare results across countries. He specifically refers to Walker and Iglesias (2007), who analyze the 
performance of pension funds based on the Sharpe Ratio, following Lo (2002).  They conclude that in 
general, pension funds in several countries have had good performance when compared to a risk-free short 
term asset, but this situation does not occur when the benchmark used is a risk-free long term bond. Antolin 
also refers to Tapia (2008), study which concludes that Latin American pension funds have underperformed 
when comparing their actual returns with a hypothetical portfolio, tailored ex-post to optimize the risk-
return relationship. It is suggested that investment restrictions imposed by the regulations of different 
countries have had a negative impact on the performance of pension funds. 
 
When measuring efficiency indices, it must be kept in mind various restrictions imposed by pension funds 
regulations, which limit diversification by the issuer to a maximum, as a percentage of the issuer’s total 
equity as well as of the total fund value. In the particular case of Chile, Bernstein and Chumacero (2003) 
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argue that the restrictions imposed by pension legislation represented a significant loss in wealth to 
contributors to these funds (10% at the time of the study). 
 
Systematic Risk vs. Idiosyncratic Risk 
 
According to financial theory, a well diversified investment portfolio should have an idiosyncratic risk near 
zero —Ross, Westerfield and Jaffe (2010). The CAPM assumes that investors can eliminate all risks, except 
those associated with the covariance of its returns with a return index representing the market, which is non 
diversifiable - Copeland and Weston (1979). 
 
If 𝜎𝜎𝐶𝐶2 represents the overall risk of the portfolio C, it can be decomposed into its systematic risk 𝛽𝛽𝐶𝐶2𝜎𝜎𝑀𝑀2  and 
its idiosyncratic risk 𝜎𝜎𝜖𝜖2 as expressed in the following equation: 
 
𝜎𝜎𝐶𝐶2 = 𝛽𝛽𝐶𝐶2 ∙ 𝜎𝜎𝑀𝑀2 + 𝜎𝜎𝜀𝜀2                                                                                                                                                    (1)     
 
We propose that 𝜎𝜎𝜖𝜖2 be expressed as the fraction (1 − [𝜌𝜌𝐶𝐶𝑀𝑀]2) of the total risk 𝜎𝜎𝐶𝐶2, where 𝜌𝜌𝐶𝐶𝑀𝑀 represents the 
correlation coefficient between the returns of the C portfolio and a market index, then concluding that  a 
𝜌𝜌𝐶𝐶𝑀𝑀 greater than 0.995 it is achieved with 𝜎𝜎𝜖𝜖2 representing less than 1% of 𝜎𝜎𝐶𝐶2. 
 
Many studies have been conducted related to this issue. Campbell et al. (2000) highlight the increased 
volatility at the level of individual assets compared to the level of market volatility.  This caused a decrease 
in the explanatory power of the market to the degree of correlation between assets. This study also notes 
that it has increased the number of shares required to achieve a well-diversified portfolio. Bennett and Sias 
(2010) highlight the current empirical difficulties of build portfolios with diversifiable risk next to zero and 
suggest that the reason for this anomaly would be price bubbles that arbitrators have not been able to 
eliminate. 
 
Of interest in our analysis is to measure how well diversified the portion of the Chilean pension funds 
invested abroad is, and how it compares its idiosyncratic risk with the risk associated to portfolios of mutual 
funds channeling part of its investments. 
 
METHODOLOGY AND DATA SOURCE 
 
A common practices in countries with developed capital markets is the measurement of financial 
performance in companies that manage third party funds. To rank the performance of capital markets it is 
not sufficient to measure the rate of return. Indeed, the assessment should also consider the level of risk 
embodied in the investment portfolio. 
 
On the other hand, we must keep in mind the restrictions on diversification and portfolio construction 
imposed by the regulatory framework. In this case, the pension fund legislation. One way to measure 
financial performance is to compare similar risk investment funds through indices that are indicative of the 
level of efficiency obtained. Along with the development of modern finance various indices have emerged. 
Those used in our research are: Jensen index, the index of Sharpe and Treynor, which are explained below. 
 
Jensen Index 
 
This index, known as "Jensen's alpha" Jensen (1968, 1969), is an absolute measure of portfolio performance 
based on the CAPM (Sharpe, 1964, Lintner, 1965, Mossin 1966).  It emanates out of an analysis of linear 
regression between the excess return of a portfolio over the return of a risk free debt instrument (RCt - RLt) 
and the excess return of a market index over the risk free asset (RMt - RLt), in a given period of time.  
 

56 
  



The International Journal of Business and Finance Research ♦ VOLUME 10 ♦ NUMBER 1 ♦ 2016 
 

The following regression equation was estimated to identify determinants of RCt - RLt: 
 
𝑅𝑅𝐶𝐶𝐶𝐶 −  𝑅𝑅𝐿𝐿𝐶𝐶 =  𝛼𝛼𝐶𝐶 + 𝛽𝛽𝐶𝐶 ∙ (𝑅𝑅𝑀𝑀𝐶𝐶 − 𝑅𝑅𝐿𝐿𝐶𝐶) + 𝜀𝜀𝐶𝐶𝐶𝐶                                                                                                           (2) 
 
Where RCt represents the C portfolio return in the period (month) t. RLt represents the return of the risk free 
debt instrument for the period (month) t. RMt represents the return of an index associated with the average 
market behavior in period (month) t. 𝜀𝜀𝐶𝐶𝐶𝐶 represents the error in measuring the return of the C portfolio, 
obtained in the period (month) t when performing the linear regression. Finally 𝛼𝛼𝐶𝐶 and 𝛽𝛽𝐶𝐶 represent the 
intercept and slope of the regression respectively. 
 
In the CAPM, 𝛽𝛽𝐶𝐶  is interpreted as the covariance between the returns of C portfolio and market returns 
divided by the variance of market returns, a measure related to the risk of the C portfolio. 𝛼𝛼𝐶𝐶 should not be 
significantly different from zero, provided that the C portfolio is efficient. Were 𝛼𝛼𝐶𝐶 significantly greater 
than zero, it follows that the portfolio was managed so that an above than average market return was 
achieved. On the other hand if αC significantly less than zero indicates that portfolio management was not 
efficient in the period analyzed. 
 
Sharpe Index 
 
This index (SC) is constructed based on the capital market line and is calculated by dividing the expected 
excess return of a portfolio C over the expected value of risk-free return for a number of periods (N), by the 
amount of risk assumed for such return.  Risk is represented by the standard deviation of the C portfolio 
returns (Sharpe, 1966). 
 
𝑆𝑆𝐶𝐶 = [𝐸𝐸(𝑅𝑅𝐶𝐶  − 𝑅𝑅𝐿𝐿)]

𝜎𝜎𝑅𝑅𝐶𝐶
                                                                                                                                                            (3)  

 
This index measures relative efficiency in the administration of a portfolio C, by correcting the excess return 
per unit of total risk of the portfolio. This indicator is widely used to compare relative efficiencies between 
portfolios and to make comparisons against a representative portfolio of market behavior in a number of 
periods (e.g.: SC  vs. SM).  Alternatively, the risk-free return variability in time could be considered in 
constructing this index: 
 
𝑆𝑆(𝐶𝐶−𝐿𝐿) = [𝐸𝐸(𝑅𝑅𝐶𝐶−𝑅𝑅𝐿𝐿)]

𝜎𝜎(𝑅𝑅𝐶𝐶−𝑅𝑅𝐿𝐿 )
                                                                                                                                                       (4)  

 
Lo (2002) develops a methodology to determine whether this index is significantly different from zero and 
explains that if it is not, it would mean the portfolio returns analyzed are equivalent to the risk-free asset. 
As a result, he developed a method used to check whether the C portfolio has an associated reward per unit 
of risk above the debt instrument reference yield. Assuming the excess return of the C portfolio over the 
risk free asset is independent and identically distributed (i.i.d.), then the standard error (SE) of the estimator 
of the Sharpe index is determined by: 
 

𝑆𝑆𝑆𝑆�𝑆𝑆(𝐶𝐶−𝐿𝐿)� � = ��1+𝑆𝑆2(𝐶𝐶−𝐿𝐿) 2⁄ �
𝑁𝑁

                                                                                                                                      (5)  
 
Treynor Index 
 
This performance indicator (TC) is similar to the Sharpe ratio. The difference lies in the denominator. 
Treynor corrects the excess return on the C portfolio over the risk free asset by dividing by the beta portfolio 
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parameter, obtained from the CAPM model (Treynor, 1965). The efficiency level is then determined by 
comparing TC between different portfolios. 
 
𝑇𝑇𝐶𝐶 = [𝐸𝐸(𝑅𝑅𝐶𝐶−𝑅𝑅𝐿𝐿)]

𝛽𝛽𝐶𝐶
                                                                                                                                                              (6)  

  
This index normalizes returns by considering only the systematic risk component of risk (𝛽𝛽𝐶𝐶). Therefore it 
is more appropriate to use when portfolios are well diversified (eliminated idiosyncratic risk). 
 
Source of Data and Preliminary Analysis 
 
The data for this research was built from nominal dollar returns on a monthly basis, for each fund type, 
obtained from the Report of Investment and Profitability (http://www.safp.cl /portal/informes/581/w3-
propertyvalue-5975.html).  Data were created according to the following procedure.  First, the contribution 
of foreign equity instruments to the monthly real return (paragraph 2.1 of the Report of Investment and 
Profitability) was divided by the fraction invested in foreign variable rate securities (item 4 of the Report of 
Investment and Profitability). The result corresponds to the monthly real return of foreign equity 
instruments, expressed in Chilean pesos. 
 
Second, the monthly real return of foreign equity instruments expressed in Chilean pesos was transformed 
into nominal Chilean pesos by multiplying by the correction factor based on the consumer price index, 
lagged by one month UF index (www.bcentral.cl/estadisticas-economicas/series-indicadores/index.htm).  
The result corresponds to the nominal return in Chilean pesos.  Third, the nominal return in Chilean pesos 
was transformed into dollars by dividing by the observed Exchange rate factor according to: 
(http://www.bcentral.cl/estadisticas-economicas/series-indicadores/index.htm). 
 
It is noteworthy that in recent years the upper percentage limit of funds allowed to be invested abroad has 
expanded.  This information is detailed in Appendix 2.  Appendix 3 breaks down the data by geographical 
area.  Table 1 shows the evolution of diversification, at the aggregate level, in foreign equities for different 
types of funds. Starting December 2009, all funds follow a gradual reduction of diversification, reaching a 
minimum diversification in 2011 which is the year with the lowest yield on equities for all series analyzed. 
From 2012 until December 2014 there were increases in diversification of equities abroad in all types of 
funds. 
 
Table 1: Foreign Equity Diversification in Percentage 
 

Month Type A Fund Type B Fund Type C Fund Type D Fund 
dec-09 61.5 41.1 22.6 10.5 
dec -10 57.5 37.2 19.2 8.8 
dec -11 56.0 34.8 17.3 6.7 
dec -12 58.4 38.1 21.8 10.4 
dec -13 63.9 42.5 25.3 13.6 
dec -14 64.5 43.3 26.6 14.5 
Average 60.3 39.5 22.1 10.8 

This table does not include type E Fund due to its low weight. Total foreign equity investment as of December 2009 amounted USD 38,270 million, 
as of December 2014 it amounted USD 49,795 million. Source: Superintendence of Pensions. 
 
Table 2 shows annualized monthly returns expressed in a nominal dollar basis. Note that returns from 
investments in foreign equities were strongly affected by political and economic conflicts associated with 
Europe.  
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Table 2: Foreign Equity Arithmetic Average Return, Annualized, in Percentage 
 

Year Type A Fund Type B Fund Type C Fund Type D Fund 20 Year US 
Treasury bonds  

2010 22.0 26.5 24.9 21.5 3.3 
2011 -16.6 -17.7 -20.1 -18.9 2.5 
2012 23.9 22.2 21.9 19.2 2.9 
2013 7.4 6.5 8.4 10.5 3.1 
2014 1.5 2.1 -1.8 0.0 3.0 

Average 6.6 6.8 5.4 5.4 3.0 
Returns are nominal and expressed in percentage form. Independent of the type of fund, we verified a strong swing in returns. For comparison 
purposes the last column includes the average return of US Treasury bonds. Source: Superintendence of Pensions, Central Bank of Chile and 
Treasury.gov/resource-center USA. 
 
Indeed, the financial crisis in the Eurozone during the years 2010-2011 negatively impacted the overall 
returns in equities in 2011. Funds recovered in 2012, but in late 2013 the Ukrainian conflict, compounded 
with the slowdown in the Chinese economy, and the slow sub-prime post crisis recovery in America have 
resulted in diminishing returns for the 2013-2014 period. 
 
Equity mutual funds are the main vehicles for investment abroad used by Chilean AFP.  At the aggregate 
level during the last five years between 65% and 80% was channeled through more than 400 mutual funds, 
authorized by a local Risk Rating Agency.  As an additional performance analysis we include a comparison 
of the pension funds with samples of 10, 20 and 40 mutual funds. Appendix 4 contains a list of selected 
foreign mutual funds. 
 
The sample of mutual funds used corresponds to the sample used by (Balbontín, 2014) covering the years 
2007-2012. The criteria for selecting these 40 funds was basically to identify those funds that are most 
traded by pension funds. The selected portfolio with 10 and 20 mutual funds correspond to subsets of the 
previous selection; as a profitability ranking based on monthly average return obtained in the last five years, 
(https://www.spensiones.cl/safpstats/stats/inf_estadistica/cinvAFP/2014/09/cinv201409.html) 
 
Table 3 includes the nominal yearly return for different selections of mutual funds, expressed dollars. For 
the portfolios of 10 and 20 selected mutual funds we observed, in general, a higher annual average return 
than that associated with pension funds. On the other hand, mutual funds also show a smaller swing in their 
returns. 
 
Table 3: Foreign Mutual Funds Arithmetic Average Return, Annualized, in Percentage 
 

Year 40 Selected MF 20 Selected MF 10 Selected MF MSCI – ACWI 20 Year US 
Treasury bonds 

2010 22.4 25.0 26.1 12.6 3.3 
2011 -14.2 -9.4 -3.9 -8.0 2.5 
2012 16.4 18.2 13.6 14.4 2.9 
2013 2.0 8.9 16.7 20.7 3.1 
2014 -4.7 4.8 8.9 2.4 3.0 

Average  3.6 8.9 11.9 8.0 3.0 
In addition to 40, 20 and 10 selected foreign mutual funds, this table includes the average returns of global MSCI-ACWI and 20 Year US Treasury 
bonds. When comparing pension funds and the selection of foreign mutual funds against the returns of the overall index (MSCI-ACWI) we conclude 
that only the selection of 10 mutual funds had a significantly higher performance. Source: Bloomberg and Treasury.gov/resource-center USA. 
 
The other variable whose evolution must be carefully analyzed is volatility. Table 4 and Table 5 show the 
evolution of this variable, as measured by the standard deviation of returns for pension funds, selected 
mutual funds and the global Morgan Stanley All Country World Index (MSCI-ACWI). Increasing volatility 
of Chilean pension funds is confirmed when comparing these figures. A pattern of similar behavior in the 
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evolution of volatility in future years is highlighted. All funds analyzed reach top volatilities in 2011, except 
for the choice of 10 MF who managed to minimize losses in return that year, with lower volatility than the 
associated for 2010. 
 
Number of Observations and Frequency Used 
 
This research was conducted using data collected on a monthly basis, for the period 2010-2014, thus totaling 
sixty observations associated with the monthly returns of each of the four Pension Fund types (A, B, C and 
D) and three selected Mutual Funds (10 MF, 20 MF and 40 MF). Also in this analysis we include sixty 
figures associated with monthly returns of the MSCI global index-ACWI and US long term Treasury bonds. 
We used a data base consisting of 540 return percentages in total, to perform linear regressions, as detailed 
later. 
 
Table 4: Pension Funds Volatility Index, Monthly Base, in Percentage 
 

Year Type A Fund Type B Fund Type C Fund Type D Fund 
2010 6.6 6.6 6.6 7.0 
2011 8.1 8.2 8.3 8.5 
2012 6.1 6.1 5.9 5.9 
2013 3.8 3.8 3.6 3.7 
2014 2.8 2.7 2.6 2.4 

Average 5.7 5.8 5.8 5.9 
This table shows the average volatility of pension fund as measured by the standard deviation of monthly returns. To be highlighted the high level 
of volatility during 2011, congruent with a period of negative returns. A downward trend in volatilities is observed from 2011 hereon, despite the 
significant fluctuation in returns that has occurred in recent years. Source: Authors´own calculations. 
 
Table 5: Mutual Funds and MSCI-ACWI Volatility Index, Monthly Base, in Percentage 
 

Year 40 Selected MF 20 Selected MF 10 Selected MF MSCI - ACWI 

2010 5.5 5.3 5.3 5.9 
2011 6.5 6.0 5,7 5.3 
2012 4.8 3.8 3.4 4.0 
2013 3.5 3.0 2.9 2.7 
2014 3.8 2.7 2.4 2.5 

Average 4.9 4.3 4.1 4.2 
This table shows the average volatility of 40, 20 and 10 selected foreign mutual fund and the MSCI-ACWI index, all measured by the standard 
deviation of monthly returns. On average, volatilities of lesser magnitude are observed when compared with those for the Chilean pension funds. 
Source: Authors´own calculations. 
 
Linear Regressions 
 
Seven linear regressions were performed for the period 2010-2014, to calculate the performance indices, as 
stated in equation (2). The regressions were designed based on nominal returns in dollars, four pertaining to 
pension funds type A, B, C, D, and three associated with foreign mutual fund portfolios (40, 20 and 10 
selected mutual funds). The independent variable was represented by the excess market return over the risk 
free asset (𝑅𝑅𝑀𝑀𝐶𝐶 − 𝑅𝑅𝐿𝐿𝐶𝐶); where RMt corresponds to the monthly nominal returns based on the global equity 
index MSCI-ACWI, Bloomberg (code MXWD: IND) and RLt corresponding to the returns on the 20-year 
US Treasury bond  benchmark, see: http://www.treasury.gov/resource-center/data-chart-center/interest-
rates/Pages/TextView.aspx?data=longtermrateYear&year=2015 
The dependent variable in each of the seven regressions was represented by the excess return of each of the 
portfolios analyzed over the risk-free asset (𝑅𝑅𝐶𝐶𝐶𝐶 − 𝑅𝑅𝐿𝐿𝐶𝐶). 

60 
  

http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=longtermrateYear&year=2015
http://www.treasury.gov/resource-center/data-chart-center/interest-rates/Pages/TextView.aspx?data=longtermrateYear&year=2015


The International Journal of Business and Finance Research ♦ VOLUME 10 ♦ NUMBER 1 ♦ 2016 
 

 
Testing for heteroskedasticity and autocorrelation of the residuals were performed. No problems in the 
pension funds and the selection of portfolios of mutual funds analyzed were found.  From each regression, 
an unbiased estimate for Jensen's alpha, the intercept of the fitted line and the beta of each portfolio (slope 
of the line) were obtained. 
 
RESULTS 
 
Table 6 shows the values associated with Jensen alpha parameter according to Equation 2.  It follows that 
all portfolios of pension funds underperformed the market average. In any case yields were not significantly 
different from that associated with the global index MSCI-ACWI. 
 
Table 6: Pension Funds Regression - Descriptive Statistics  
 

  Type A Fund Type B Fund Type C Fund Type D Fund 
Jensen's alpha -0.0020 -0.0018 -0.0029 -0.0030 
Alpha std. dev.  0.0032  0.0034   0.0034  0.0034 
Beta 1.2288***  1.2132***   1.2218***  1.2446*** 
Beta std. dev. 0.0750  0.0811   0.0795  0.0810 
R square 0.819  0.791   0.799  0.799 

***, ** and * significant at 1%, 5% and 10% respectively. Descriptive statistics of alpha and beta are for the lines associated with the regressions 
for each pension fund. We conclude that for all funds, it was not possible to reject the null hypothesis of Jensen’s alpha equal zero, i.e. pension 
funds had a similar passive portfolio represented by the MSCI ACWI-rate performance. Given the higher betas than 1.0 it follows that all funds 
analyzed have an above average market risk. Source: Authors´own calculations. 
 
Table 7 with the values associated with Jensen´s alpha parameter for foreign mutual funds, shows that only 
the 10 selected mutual funds portfolio outperformed the MSCI-ACWI index, with a level of significance of 
10%. 
 
Table 7: 40, 20 and 10 Selected Mutual Funds Regression - Descriptive Statistics 
  

  40 Selected MF 20 Selected MF 10 Selected MF 
Jensen's alpha -0.0037 0.0009 0.0033* 
Alpha std. dev. 0.0025 0.0021 0.0018 
Beta 1.0671*** 0.9497*** 0.9077*** 
Beta std. dev. 0.0587 0.0485 0.0429 
R square 0.848 0.866 0.883 

***, ** and * significant at 1%, 5% and 10% respectively. Descriptive statistics of alpha and beta of the lines associated with the regressions for 
each mutual fund. We conclude that it is not possible to reject the null hypothesis of Jensen’s alpha equal zero, the exception is the selection of 10 
mutual funds whose return has been higher than a passive portfolio represented by the MSCI ACWI-index with a significance level 10%. To be 
highlighted the high level of representativeness of the regressions associated with their respective R square. Values lower than than 1.0 beta, for 
the selection of 10 and 20 mutual funds, are indicative of slightly less than the average market risk. Source: Authors´own calculations. 
 
For both pension funds and mutual funds, it is noteworthy the high level of representativeness of the 
regressions associated with their respective R square. Given the lower betas than 1.0 in the case of the 10 
and 20 selected mutual funds portfolios, it is concluded that these have an associated risk slightly below the 
market average. 
 
From Table 8 and Table 9, the values associated with the Sharpe index, according to Equation 4 for pension 
funds and mutual funds analyzed; do not reveal a higher return per unit of risk as compared to the 
performance of the long term American Treasury bond. Positive signs exist in the Sharpe and Treynor ratios, 
for all pension funds and also for all selected mutual funds. Only the 10 and 20 selected mutual funds 
portfolios outperformed the MSCI- ACWI index. 
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Table 8: Pension Funds Descriptive Statistics for Sharpe and Treynor Indices  
 

  Type A Fund Type B Fund Type C Fund Type D Fund MSCI-ACWI 
E (RC - RL)  0.0029 0.0031 0.0020 0.0020 0.0040 
Standard Deviation (RC - RL)  0.0574 0.0576 0.0577 0.0588 0.0423 
Sharpe Index  0.051 0.053 0.034 0.034 0.094 
Sharpe Index Standard Deviation 0.1292 0.1292 0.1291 0.1291 0.1294 
Treynor Index 0.002 0.003 0.002 0.002 0.004 

***, ** and * significant at 1%, 5% and 10% respectively. The values associated with Sharpe and Treynor indices are positive in all pension funds 
analyzed. Similarly, the MSCI ACWI-index is also positive but in greater magnitude. Given the level of significance in each of the cases analyzed, 
a per unit of risk prize significantly higher than the average yield of US Treasury bonds long term is not achieved. Source: Authors´own calculations. 
 
Table 9: Descriptive Statistics of Sharpe and Treynor Indices for Mutual Funds 
 

  40 Selected MF 20 Selected MF 10 Selected MF MSCI-ACWI 
E (RC - RL)  0.0005 0.0047 0.0070 0.0040 
Standard Deviation (RC - RL)  0.0490 0.0431 0.0408 0.0423 
Sharpe Index  0.010 0.108 0.170 0.094 
Sharpe Index Standard Deviation 0.1291 0.1295 0.1300 0.1294 
Treynor Index 0.000 0.005 0.008 0.004 

***, ** and * indicate significance at 1%, 5% and 10% respectively. Balues associated with Sharpe and Treynor ratios indicate that the selection 
of foreign mutual funds analyzed are all positive, but failed to deliver a per unit of risk return significantly higher than the average yield of the long 
term US Treasury bonds. The 10 and 20 selected mutual funds outperformed the MSCI ACWI Index Values. Source: Authors´own calculations. 
 
Systematic Analysis of Risk vs. Diversifiable Risk (Third Hypothesis under Study) 
 
Table 10 compares the diversifiable or idiosyncratic risk associated with pension funds with those of 
selected mutual funds and shows that the latter can reduce an average level of approximately 50% of that 
achieved by the former, thus concluding that the selected mutual funds are better diversified. Nevertheless, 
this analysis confirms recent studies regarding the difficulty of achieving well-diversified portfolios 
eliminating the idiosyncratic risk. 
 
Table 10: Breakdown of Total Risk between Systematic Risk and Idiosyncratic Risk 
 

  Total Risk Systematic Risk Idiosyncratic Risk Systematic Risk (%) Idiosyncratic Risk 
(%) 

Type A Fund 0.0033 0.0027 0.0006 82.2 17.8 
Type B Fund 0.0033 0.0026 0.0007 79.4 20.6 
Type C Fund 0.0033 0.0027 0.0007 80.3 19.7 
Type D Fund 0.0035 0.0028 0.0007 80.3 19.7 
40 Selected MF 0.0024 0.0020 0.0004 85.0 15.0 
20 Selected MF 0.0019 0.0016 0.0002 86.8 13.2 
10 Selected MF 0.0017 0.0015 0.0002 88.5 11.5 

According to Equation 1, a well-diversified portfolio should have an idiosyncratic risk close to zero. The values obtained are indicative that pension 
funds entail a higher level of idiosyncratic risk, about 50% greater than that associated with 40, 20 and 10 selected foreign mutual funds. Source: 
Authors´own calculations. 
 
CONCLUSIONS 
 
The goal of this research is to investigate the efficiency level reached during recent years by the portion of 
the equity assets invested in foreign markets by Chilean Pension Funds.  We also verify the hypothesis that 
the idiosyncratic risk is eliminated in a well diversify portfolio. Three hypotheses were formulated in the 
introduction of this investigation. The first and second hypotheses relate to performance evaluation of the 
proportion invested abroad by Chilean pension funds. The third hypothesis relates to the current level of 
systematic risk in these funds, when compared with the risk associated with samples of foreign mutual 
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funds.  These mutual funds are the main AFP vehicles for investing abroad. The evaluation took place in a 
market environment characterized by low returns and high volatility. 
 
To test these hypotheses we conducted various statistical analysis considering a collection of sixty monthly 
observations, for the period 2010-2014, namely the real monthly return for the four types of Pension Funds 
(A, B, C and D), the three selected Mutual Funds return (10 MF, 20 MF and 40 MF), the monthly return of 
the MSCI global index-ACWI and the US long term Treasury bonds return.  The data is composed of 540 
percentage returns in total. 
 
The first hypothesis referred to performance evaluation. We conduct a linear regression between the excess 
return of a portfolio over the return of a risk free debt instrument and the excess return of a market index 
over the risk free asset. It was not possible to reject the first hypothesis.  It was confirmed that pension funds 
returns behave similarly to the overall index MSCI ACWI. This was validated through absolute rates 
(Jensen's alpha) that were not significantly different from zero for all pension funds. 
 
We used the Sharpe and Treynor indices as methodological tools to test the second hypothesis. This 
hypothesis must be confirmed, since booth indices were positive for all types of funds. The standard 
deviation associated with the Sharpe ratio were in all cases indicative of a, per unit of risk prize, no greater 
to the performance of US Treasury bonds. It proved to be more appropriate to apply the Sharpe ratio, 
standardized by dividing the return of each fund by the total portfolio risk. For all funds analyzed, only if 
the idiosyncratic risk would have been close to zero, the Treynor index would have gained prominence. 
 
The third hypothesis is rejected, since the level of idiosyncratic risk associated with pension fund foreign 
investments as stated in Equation 1, has been achieved with a risk level much higher (in fact 50% higher) 
than associated with selected foreign mutual funds. Additionally, none of the analized portfolios achieves 
an idiosyncratic risk close to zero. One might suggest this conclusion is related to restrictions imposed by 
the Chilean pension legislation, thus confirming the empirical evidence in relation to current difficulties 
concerning elimination of unsystematic risk through diversification. 
 
In the future, if there is availability of overseas returns for each of the six AFP, we recommended performing 
this type of analysis for the six administrators in the pension fund industry in Chile.  The present 
investigation was carried out in a period of abnormal returns characterized by high volatility. Future 
research, might rethink this study and perform the comparative analysis once returns stabilize in global 
capital markets, for foreign equity instruments and all categories of instruments, domestic and foreign. 
 
ANNEXES 
 
Appendix 1: Pension Funds Real Yearly Return, Geometric Mean Calculation, Based in Chilean Pesos 
(Figures in Percentage) 
 

Year         Type A Fund       Type B Fund         Type C Fund       Type D Fund 
2010 11.64 11.38 9.34 7.08 
2011 -11.13 -7.52 -3.79 0.06 
2012 6.06 4.88 4.61 3.81 
2013 6.79 4.33 4.68 5.42 
2014 8.86 8.27 9.00 7.68 

Average  4.11 4.06 4.66 4.77 
This table shows the negative impact of 2011 on the average return of the 2010-2014 years, considering reinvestment pertaining to geometric 
calculations. The Type D Fund, with its smaller proportion invested in equity, achieved the highest return in the period. Source: Authors´own 
calculations, based on data provided by Superintendence of Pensions. 
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Appendix 2: Evolution of Maximum Foreign Investment Allowed, as a Percentage of the Total Value of 
Each Fund 
 

Fund Type dic-09 dic-10 dic-11 dic-12 dic-13 dic-14 
Type A  75 80 100 100 100 100 
Type B  60 70 90 90 90 90 
Type C 50 60 75 75 75 75 
Type D 30 30 45 45 45 45 
Type E  20 25 35 35 35 35 

Global Maximum: Fixed Income plus Equities. Percentage figures. Source: Superintendence of Pensions. 
Available in p. 39  Cuadro A a.2 Website: http://www.spensiones.cl/portal/regulacion/582/articles-10257_recurso_1 
 
Appendix 3: Diversification of Equity Foreign Investment, by Geographical Area, in Percent 
 

Zone Month Type A fund     Type B fund       Type C fund Type D fund 
North America dic-09 20.4 23.7 25.1 29.6 

dic-14 38.8 36.0 33.9 35.1 
Europe dic-09 9.3 8.6 11.7 14.5 

dic-14 10.8 10.5 12.6 15.8 
Asia Pacífic dic-09 10.7 9.8 8.5 5.7 

dic-14 16.8 17.0 15.9 13.9 
Emerging Asia  dic-09 24.3 23.1 21.7 16.3 

dic-14 19.7 21.3 19.4 12.2 
Latin America dic-09 22.5 22.6 19.6 20.3 

dic-14 7.7 8.1 8.3 11.7 
Emerging 

Europe 
dic-09 7.4 6.8 7.6 6.9 
dic-14 1.8 1.7 3.0 3.7 

Others dic-09 5.4 5.4 5.8 6.7 
dic-14 4.4 5.4 6.9 7.6 

Asia Pacific include: Australia, Japan, Hong Kong and Singapore. Emerging Asia includes China, Korea, India, Indonesia, Malaysia, Thailand 
and Taiwan. Latin America including Brazil and Mexico. Emerging Europe includes Hungary, Poland, Russia and Turkey. 
Figures in percentage. Source: Superintendence of Pensions, available in http://www.safp.cl/portal/informes/581/articles-10662_recurso_1.pdf 
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Appendix 4: Selected Foreign Mutual Funds and their Respective Bloomberg Codes (1): 10 Selected 
Foreign Mutual Funds; (2): 20 Selected Foreign Mutual Funds 
 

Foreign Mutual Fund Name Bloomberg Code 

Aberdeen Global - Asia Pacific Equity Fund - A2 (2)    ABEAPIA:LX 

Baring International Umbrella Asia Growth Fund (2)     BRGOCPI:ID 

BlackRock Global Funds - Latin America Fund         MERLTAI:LX 

BNP Paribas Equity Russia      FORERIC:LX 

BNY Mellon Investments Funds - Newton Oriental Fund - Institutional GBP (2)      NEORINA:LN 

Capital International Emerging Markets Fund     CAPAUSD:LX 

Deka Convergenceaktien    DED2:GR 

Dfa Emerging Markets Small Cap Portfolio (2)     DEMSX :US 

Dfa Emerging Markets Portfolio Institutional     DFEMX:US 

Dfa Emerging Markets Value Portfolio     DFEVX:US 

Dfa Investment Dimension Group Inc. US. Large Cap Value Portfolio (1)    DFLVX:US 

Dfa Investment Dimension Group Inc. US. Small Cap Value Portfolio (1)     DFSVX:US 

Dfa Investment Dimension Group Inc. US. Targeted Value Portfolio (1)     DFFVX:US 

Dws Invest - Dws Invest Chinese Equities     DWSCEFC:LX 

Dws Osteuropa     DWSPSEU:LX 

Fidelity Funds - Asean Fund (1) FIDLAEI:LX 

Fidelity Funds - Asian Special Situations Fund - A$ (2)    FIDASSI:LX 

Fidelity Funds - China Focus Fund (2)    FIDFDFO:LX 

Fidelity Funds - Indonesia Fund (1)  FIDINDI:LX 

Fidelity Funds - Korea Fund – A     FIDFKLI:LX 

Fidelity Funds - Latin America Fund – A      FIDLLAI:LX 

Fidelity Funds - South East Asia Fund (2)   FIDLSEI:LX 

Franklin Templeton Investment Funds Templeton China Fund     TEMCHIA:LX 

Franklin Templeton Investment Funds Templeton Asian Growth Fund – A (2)     TEMFAIA:LX 

Franklin Templeton Investment Funds-Templeton Latin America Fund – A     TEMLAIA:LX 

Henderson Gartmore Fund - Latin America Fund - REUR ACC  GALATDD:LX 

Investec Global  Strategy Fund Asian Equity Fund (1)  GUIASIA:LX 

JP Morgan Funds  - Russia Fund     JPMRUSI:LX 

Mellon GLO F PLC-M Asian Equity Portfolio (2)   NEWANNA:LN 

Morgan Stanley Investment Funds - Asian Property Fund (2)    MOPLU:LX 

Parvest  Equity Latin America  PARLAIN:LX 

Parvest Equity Brazil  PARBRIC:LX 

Pioneer Funds - Global High Yield - A Non – Distributing (1)      PIGHYLI:LX 

Pioneer Funds Emerging Markets Equity A$ distributing     PIOEMAD:LX 

Robeco Capital Growth - Emerging Markets Equities - I     ROEMMKE:LX 

Schroder Int  Sel F-Pacific Equity (1) SCHPFCA:LX 

Schroder International Selection Fund - BRIC – A     SCHBRAC:LX 

Schroder International Selection Fund - Latin American - A1      SCHLACA:LX 

The Growth Fund Of America (1)     AGRBX:US 

Vanguard Institutional Index Fund – Institutional (1)    VINIX:US 
Chilean Pension Funds can not hold more than 5% of a certain Foreign Mutual Fund. Source: Bloomberg and Superintendence of Pensions. 
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ABSTRACT 

 
The purpose of this article is to study how the delegation of decision-making rights towards Small and 
medium-sized enterprises loan officers evolves as a result of bank mergers and acquisitions. Using the 
framework of organizational architecture theory as our starting point, we examine here one of its three 
components: the decentralization of decision-making rights. Our survey of Small and medium-sized 
enterprises loan officers in two recently acquired French banks shows that these officers are often allowed 
to use their initiative. However, bank consolidation operations do not increase the decentralization of 
authorization rights. We even observe in such circumstances an increase in hierarchical control. 
Ultimately, we cannot conclude that in consolidated banks small and medium-sized enterprises loan officers 
enjoy greater autonomy. 
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INTRODUCTION 
 

he literature highlights different effects on the volume of loans granted (Berger et al., 1998; 1999) 
and on the nature of relationships between banks and small and medium-sized enterprises (SMEs) 
arising from the organizational characteristics of banks investigated (Stein, 2002; Cole et al., 2004; 

Berger et al., 2005a et 2005b; Mian, 2006). Previous work has made it clear that small business lending 
needs to be relationship lending. This facilitates the collection of soft information that is required for 
efficient decision making (Berger and Udell, 2002) and reduces the problem of informational opacity which 
is a feature of this kind of firm. Prior studies have also shown that small banks with flexible structures, are 
well adapted to collecting soft information and have an advantage in this compared with large, 
organisationally complex banks (Stein, 2002). There is then a significant link between the organisational 
characteristics of a bank and the way it finances SMEs (Berger et al., 2005b; De Haas et al., 2010; Beck et 
al., 2011; Ongena and Sendinez-Yüncü, 2011). Several studies, the majority of which were carried out in 
the United States (Carter et al., 2004; Cole et al., 2004; Berger et al., 2005b) but also in Europe (Degryse 
et al., 2011) and in Japan (Ogura & Uchida, 2008), have analyzed the effects of bank reorganization, 
following a merger or acquisition, on the conditions for granting loans to SMEs. The results of these 
previous studies vary greatly depending on the type of acquisition, the size of the organizations concerned, 
the organizational complexity of the consolidated banks, the size of the sample studied and the econometric 
tool chosen. These studies show negative, positive or insignificant results. However, most of this work 
offers no convincing explanations and concentrates exclusively on the volume of loans granted by the 
consolidated banks. 
 
Berger and Udell (2002; 2006) consider that the decision to grant loans to SMEs results from the interaction 
between several actors at different hierarchical levels. Any change in the organizational structure of the 
bank is liable to affect the nature of the bank-SME relationship. In this sense, banking acquisitions, by 
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causing organizational changes, can have a significant impact on the volume of SME lending and condition 
the nature of the relationship. A study of these consequences must necessarily be based on an analysis of 
the organizational mechanisms that regulate small business lending decisions. Despite the large amount of 
research dealing with the primordial role of relationship lending for opaque SMEs as opposed to standard 
financing, very little of it looks at the bank-SME relationship from an organizational point of view.  
 
Unlike previous research, our work analyses changes in the organizational mechanisms that regulate 
lending decisions. When banks join together, they undergo important organizational changes. These 
transform not only bank-borrower relationships, but also the relationships between the different actors in 
the decision making process. An intra-organizational analysis can help to find an answer to the question of 
the impact of changes in the bank’s organization on small business lending. The lending decision is 
analyzed in this article as a decisional choice on the part of the acquired bank. In our analysis, we take into 
account human and organizational aspects. We pay particular attention to agency theory, which attempts to 
explain decisional choice through the behavior of individuals and their ability to produce and exchange the 
information necessary to make good decisions. 
 
Our organizational approach highlights the role of the mechanisms that make up the organizational 
architecture as determining small business lending policy. In this context, the theory of organizational 
architecture, which explains the decisional choice of organizations, provides a theoretical framework that 
clarifies our research question (Jensen and Meckling, 1992). Indeed, the organizational mechanisms that 
regulate lending decisions, in other words the attribution of decision-making rights and control systems 
(evaluation and incentive mechanisms), are liable to evolve in a situation of bank consolidation. This 
evolution can have consequences on SME lending processes. The objective of our article is to explain how 
one of the key components of organizational architecture evolves in the context of bank acquisitions: the 
distribution of decision-making rights. Our analysis will concentrate in particular on this component of 
organisational architecture that frames the decision-making process at junior level, especially loan officers. 
These staff members are in direct contact with SME clients and only they have the soft information 
necessary for good decision-making. They are also best placed to observe organisational changes that affect 
SME lending processes.  Our survey of loan officers in two French banks soon after these had been taken 
over shows that the right to use their initiative is often granted at this hierarchical level, but that these 
operations have no significant effect on the decentralization of authorizing rights. The level of control we 
observed does not allow us to conclude that the autonomy of SME loan officers increases in acquired banks. 
The second section of this article presents our theoretical framework and the hypotheses developed for this 
research. The third section describes our research design, including our empirical methods and the 
measurement of our variables. We analyze the findings of our field study in the fourth section, before 
concluding in the final section.  
 
LITERATURE REVIEW 
 
The decision to grant a loan to an SME is ruled by a complex organizational process. To analyze the 
consequences of bank acquisitions on this process it is necessary to examine how the organizational 
mechanisms that regulate this decision evolve. Our approach is to highlight the roles of the different 
components of the decision-making process, within the overall framework of agency theory. 
 
Theory of Organizational Architecture 
 
An analysis of the decision-making process cannot be dissociated from the organizational framework. The 
theory of organizational architecture, by underlining the crucial role of specific knowledge within an 
organization, makes it possible to analyze decision making on the basis of the capacity individuals have to 
produce and exchange the necessary information (Jensen and Meckling, 1992). Noda and Bower (1996) 
describe this process within the organization in which different hierarchical levels can come into conflict 
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and where control of the decision depends on the effectiveness of the organizational architecture. This 
architecture includes the sharing of decision-making rights within the organization, together with a system 
of incentives and control. Organizational efficiency depends therefore on the coherence and 
complementarity of these features. As one of the keys to organizational performance lies in the capacity of 
a firm to collocate decision-making rights and specific knowledge, this co-location raises the issue of the 
centralization or decentralization of decision-making rights. Whilst for Jensen and Meckling (1992) and for 
Christie et al. (2003), this choice is a result of an arbitrage between the costs and benefits that each of these 
options would imply, Berger and Udell (2002) suggest that the organization should be adapted to the 
funding of opaque firms. Banks should thus adopt a decentralized organizational structure that gives 
maximum autonomy to those in possession of specific knowledge (Stein, 2002). 
 
Hypotheses 
 
In the theory of organizational architecture, organizational efficiency is generated by co-locating decision-
making rights and specific knowledge, as long as the advantages of such an organization exceed the total 
costs of control and of information transfer. Nagar (2002), Christie et al., (2003) and Demers et al., (2004), 
demonstrate nonetheless that increasing the degree of specific information held by lower hierarchical levels 
increased the cost of information transfer and thus affects the choice to delegate decision-making rights. 
Shen et al. (2009) find that in their sample of Chinese banks there is a positive link between the use of soft 
information, the amount of SME lending and the decentralization of decision-making rights in favor of loan 
officers. The research carried out by Benvenuti et al. (2010) on a sample of Italian banks also confirms a 
positive link between an increase in loan officers’ authority and SME lending. Overall, decentralization 
results in increased motivation and effort on the part of loan officers and this leads to greater use of soft 
information. Bank acquisitions engender changes in size, organizational complexity and diversification 
strategy, and these changes can in turn lead to an increase in the cost of transferring the specific information 
held by SME loan officers. Since organizational efficiency in the newly-consolidated bank requires a 
reduction in the cost of transferring specific knowledge, the acquisition must be accompanied by the co-
location of decision-making rights and of specific knowledge (Berger and Udell, 2002). This leads us to 
propose a first hypothesis  
 
Hypothesis 1: The nature of the information held by SME loan officers has a positive effect on the 
decentralization of decision-making rights. 
 
The reasons behind bank mergers and acquisitions should have some effects on the allocation of decision-
making rights. The reasons studied here are of three types: to counteract an uncertain business environment, 
to obtain critical mass, and to develop new activities and locations. According to Jensen and Meckling 
(1992), the allocation of decision-making rights varies along with changes in the firm’s internal and external 
environment. Such changes result in the decentralization of decision-making rights towards hierarchical 
levels that hold specific information (Noda and Bower, 1996; Brickley et al., 1997). Nagar’s research 
(2002) on American retail banks shows that environmental instability has a positive effect on the 
decentralization of decision-making rights towards branch managers. Demers et al. (2004) obtain the same 
result in the e-commerce sector. Canales and Nanda (2012), using a sample of Mexican SME loans, found 
that branch managers in decentralized banks are more sensitive to the local environment than branch 
managers in centralized banks. They give more attractive terms to firms in competitive banking markets, 
but are more likely to cherry-pick firms and restrict credit in areas where they have market power. Thus, 
the extent to which decentralized banks alleviate credit constraints depends critically on the competitive 
environment for banks. Finally, according to Berger and Udell (2002), the granting of loans to SMEs is 
strongly influenced by the bank’s external environment. These contributions lead us to propose a second 
hypothesis:  
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Hypothesis 2: The degree of uncertainty in the consolidated bank’s external environment has a positive 
effect on the decentralization of decision-making rights. 
 
The number of products or services offered by a firm and the geographical size of its market define its 
diversification strategy. According to Brickley et al. (1997), the firm’s geographical diversification and 
differentiation strategy have a positive effect on the decentralization of decision-making results. Christie et 
al. (2003) demonstrate that the diversification strategy of large firms has a positive effect on the 
decentralization of decision-making rights towards Middle management levels. Nagar (2002) finds the same 
result for the banking sector. The diversification strategy is also one of the reasons behind bank mergers 
and acquisitions. Indeed, according to Akhavein et al. (1997), the majority of the growth in profitability of 
consolidated banks does not derive from market power or from attaining critical mass but rather from 
diversifying the portfolio of activities. However, in consolidated banks, specific information concerning 
SMEs is in the possession of the intermediate, operational levels, which implies that decision-making rights 
have to be delegated to these levels. We therefore hypothesize as follows:  
 
Hypothesis 3: the level of diversification of the consolidated bank’s portfolio of activities has a positive 
effect on the decentralization of decision-making rights. 
 
Geographical diversification makes it possible to respond better to the regulatory requirements in terms of 
risk. However, it increases the distance separating senior management from lower levels of staff. As it is 
less costly to control loan officers in large urban areas than in rural areas, and easier to post the former to 
different hierarchical levels, there is a greater degree of decentralization of decision-making rights towards 
loan officers in rural or small urban areas (Brickley et al., 1997). It is moreover more costly to transfer 
knowledge towards higher hierarchical levels, which implies that loan officers in rural areas will specialize 
less in particular tasks, and which will consequently result in greater decentralization of decision-making 
rights. All of this leads us to propose two hypotheses  
 
Hypothesis 4: (a) The geographic distance that separates loan officers from their hierarchical decision 
centers and (b) their geographical location have positive effects on the decentralization of decision-making 
rights. 
 
According to Jensen and Meckling (1992), the cost of knowledge transfer increases with the size of the 
firm. Agency costs are higher in a large firm where specific knowledge is widely spread. Brickley et al. 
(1997) add that the level of decentralization increases with the size of the organization. According to 
Milgrom and Roberts (1992), the principal problem that accompanies the growth of an organization’s size 
is the weakening of its decision-making process and in particular the coordination between agents. The 
growth of an organization is often accompanied by a growth in the number and/or size of its operational 
units that affects the quantity of information transferred from these operational units to higher levels. 
Demers et al. (2004) also show that the size of a division affects the degree of delegation. With a growth in 
managerial responsibilities, senior managers thus tend to delegate more. 
 
Given this context, Berger et al. (1999) highlight the fact that diseconomies of scale resulting from a bank’s 
involvement in two different credit activities prevents large establishments from managing relational and 
standard financing efficiently in parallel. According to Stein (2002), decentralized organizations are better 
able to deal with soft information, whereas centralized organizations have more capacity to deal with hard 
information.  Liberti (2003) analyzes the effect of a change in hierarchical structure on the motivation of 
loan officers in a large international bank in Argentina and compares the decentralization of decision-
making rights with more traditional, centralized control. He finds that hierarchical change gives more 
autonomy to subordinates who use soft information more efficiently. According to Liberti and Mian (2009), 
bank organizational complexity, measured by the hierarchical distance, is an obstacle to the processing of 
soft information. Cotugno et al. (2013) examine firms’ credit availability during the recent financial crisis 
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using a dataset of 5331 bank-firm relationships provided by the borrowers’ credit folders of three Italian 
banks. The results of this study confirm that an increase in hierarchical distance, which is used as a proxy 
to measure the organizational complexity of banks, negatively influences credit availability more than an 
increase in organizational distance. Indeed, a financial crisis can impact the loan assessment behavior of 
loan officers (Nilsson and Öhman, 2012). Takats (2004) also shows that the problem of internal information 
asymmetry can be solved if the bank adopts a decentralized organization and reinforces control. On the 
other hand, a centralized structure proves to be more profitable but disadvantageous for financing opaque 
SMEs. Efficient, profitable SME credit activities depend then on the degree to which authority is delegated 
to SME loan officers. These different contributions lead us to propose the following two hypotheses:  
 
Hypothesis 5a: The size and organizational complexity of consolidated banks have a positive effect on the 
decentralization of decision-making rights.  
 
Hypothesis 5b: The growth in size and organizational complexity of acquired banks has a positive effect on 
the decentralization of decision-making rights. 
 
According to Stein (2002), Degryse and Ongena (2007), the link between a bank’s organizational form and 
the nature of bank-firm relations can be applied to operational units within a single bank. The organizational 
complexity of the operational units of a bank, as well as their evolution after acquisition, can have 
implications on the degree of motivation loan officers have to collect process and transfer soft information. 
To maintain a policy of offering credit to SMEs, a consolidated bank must therefore delegate more decision-
making rights to SME loan officers in operational units. In view of these contributions, we propose four 
hypotheses: 
 
Hypothesis 6a: The degree of organizational complexity of operational units has a positive effect on the 
decentralization of decision-making rights.  
 
Hypothesis 6b: The growth of size and organizational complexity of operational units after a merger has a 
positive effect on the decentralization of decision-making rights. 
 
Hypothesis 7a: The size of operational units has a positive effect on the decentralization of decision-making 
rights. 
 
Hypothesis 7b: The growth of size of operational units after a merger has a positive effect on the 
decentralization of decision-making rights. 
 
Decentralization can lead to agency problems. Jensen and Meckling (1992) recommend the implementation 
of a system of control, including incentives and appraisal mechanisms. According to Brickley et al. (1997), 
efficient organizational architecture is the result of the firm’s ability on one hand to implement a system to 
transfer knowledge from operational to higher levels and, on the other hand, mechanisms encouraging 
agents to pass on the information that is required for efficient decision-making. As organizational efficiency 
looks to minimize knowledge transfer and delegation costs, in particular control costs, the features of the 
performance measures, together with their degree of precision, determine the cost of decentralization 
(Moers, 2006). The characteristics of performance measures and in particular their degree of precision, 
affect the choice of the incentive measures that represent delegation costs. We pose the following 
hypothesis:  
 
Hypothesis 8: The degree of precision of loan officer appraisal systems in consolidated banks has a positive 
effect on the decentralization of decision-making rights. 
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According to agency theory, incentives systems for lower hierarchical levels represent a delegation cost for 
a firm. This cost is linked to the implementation of incentive measures refereed by the higher hierarchical 
level responsible for delegation. The accounting literature describes the importance of the link between 
remuneration and delegation (Melmud and Reichelsetin, 1987; Melmud et al., 1992; Milgrom et Roberts 
1992; Baiman et Rajan, 1995; Bushman et al. 2000). In line with Nagar’s work (2002) and that of Demers 
et al. (2004), high levels of incentive bonuses result in lower levels of delegation. These elements enable 
us to formulate the following hypothesis:  
 
Hypothesis 9: The use of a system of incentive payments for loan officers in consolidated banks has a 
negative effect on the decentralization of decision-making rights. 
 
DATA AND METHODOLOGY 
 
Sample 
 
Our quantitative study concerns a sample of loan officers working in two recently acquired French banks 
that grant loans to SMEs. The names of the banks studied cannot be disclosed. We then used aliases. The 
takeovers of the Bank Alpha by Bank Bravo and of Bank Charlie by Bank Delta fulfill these conditions. 
This choice enables us to avoid the bias resulting from differences at the level of economic, regulatory and 
technological circumstances. It also gives us easier access to the data and avoids any risk of cultural bias 
that can appear in transnational operations. We only analyze the consequences of these acquisitions for the 
target banks. Since the two operations we studied were of different scales, we are able to compare their 
consequences empirically by taking into account the effect of the size and organizational complexity of the 
banks under study. Our analysis of how the decentralization of decision-making rights evolves is in line 
with the procedure used in previous studies (Catelin, 2001; Nagar, 2002; Demers et al., 2004; Moers, 2006). 
The aim of this is not to test our theoretical model on several acquired banks but on several individuals who 
have the same position in acquired banks. According to Chenhall (2003) and Demers et al. (2004), an 
analysis of a single post or activity is enough to apprehend the complementarity of the components of the 
organization’s architecture. According to Ittner and Larker (2001), an analysis of the components of the 
organizational architecture in a single sector of activity presents several advantages. Respondents are likely 
to interpret the survey questions similarly, thus increasing the validity of comparing the replies. These firms 
also face the same external environment, which reduces a number of possible biases. We administered our 
questionnaire internally or by email to all of the loan officers representing the different units between 
October 2006 and February 2007. Out of 200 questionnaires (140 at Bank Alpha and 60 at Bank Charlie), 
61 were usable (33 from the Bank Alpha and 28 from the Bank Charlie). 
 
Variable Computation and Description 
 
The measures used for our variables come from research analyzing the components of organizational 
architecture and that dealing with the consequences of mergers and acquisitions on SME-bank relationships, 
but they also include indicators encountered at the pretesting stage. The majority of the variables in our 
model are represented by at least one question and measured on a 5-point Likert scale. In order to structure 
the information obtained on these different scales, we carried out a series of principal component analyses 
(PCA). The factors emerging from the PCA represent the measures of our variables.  Each of the five 
dimensions of the dependent variable, the decentralization of decision-making rights, is examined by a 
different question and measured on a 5-point Likert scale. In all, this dependent variable is measured by 
nine factors extracted from the PCA (see Table 1). 
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Table 1: Dependent Variable Definitions 
 

Variables Factor Type Extracted Factors Variable Name % σ α 
Degree of autonomy granted 
to the loan officer 

Metric : 2 factors 
extracted from PCA 

In terms of the sum or the number 
of loans  

NBR_AUTO 47.881 0.8272 

In terms of fees charged FIN_AUTO 16.302 0.5616 
Vertical decentralization of 
right to use initiative 
granted to the loan officer 

Metric : 1 factor 
extracted from PCA 

Vertical decentralization of right 
to use initiative granted to the 
loan officer 

INITIATI 57.160 0.8072 

Vertical decentralization of 
approval rights 

Metric : 2 factors 
extracted from PCA 

In terms of characteristics of the 
loan  

APPR_CARACT 60.807 0.8634 

In terms of cost of the loan  APPRRAT_COST 18.421 0.8079 
Vertical decentralization of 
control rights to the 
immediate superiors of loan 
officers 

Metric : 2 factors 
extracted from PCA 

In terms of leadership and advice SUP_ANIM 51.040 0.8022 
In terms of control SUP_CONT 33.568 _ 

Horizontal decentralization 
of control rights 

Metric : 2 factors 
extracted from PCA 

Extent of team work: cooperation 
and communication 

TEAM_COM 61.830 0.9092 

Extent of team work: frequency of 
meetings 

TEAM_MEET 18.343 0.7160 

This table shows the various dependent variables. The σ measures the percentage of variance dependent while α is Cronbach's alpha, which reflects 
the level of internal validity of factors. For this factor we used the criteria of Nunnally (1967), which emphasizes that α is acceptable when it is 
greater than 0.6 for a confirmatory study and more favorable when it is greater than 0.8 for exploratory study. 
 
The items used to measure the right to use initiative and the vertical decentralization of control rights are 
inspired by Catelin’s (2001) study. Those related to horizontal decentralization are measured by the 
frequency of meetings and the nature of cooperation and communication between the members of a single 
team. These items make it possible to measure the level of mutual control within a single operational unit 
(Demers et al., 2004). Finally, the items used to capture authorization rights and the degree of autonomy 
enjoyed by loan officers were developed from Zardkoohi and Kolari’s (2001) study and from various 
suggestions made by loan officers during the pretest. The independent variables used in our model are 
divided into two groups. The first consists of variables measured on a 5-point Likert scale. As for the 
questions measuring our independent variable, we carried out a series of principal component analyses 
(PCA) in order to structure this information. The factors emerging from these PCA represent the measures 
of this first group of dependent variables (see table 2).  
 
Table 2: Independent Variable Definitions and PCA Results 
 

Variables Factor Type Extracted Factors Variable 
Name 

% σ α 

The nature of the 
information held by SME 
loan officer 

Metric : 2 factors 
extracted from PCA 

Specific information (soft) CRITVA1 64.353 0.9592 
Standard information (hard) CRITVA2 8.159 0.6811 

Loan officers’ assessment 
system 

Metric : 2 factors 
extracted from PCA 

Multidimensional performance 
measures  

MESPERF1 63.554 0.9456 

Financial performance measures MESPERF2 12.130 0.8298 

Incentives system Metric : 2 factors 
extracted from PCA 

Plans and other awards and bonuses  INCITSY1 57.699 0.9146 

Incentive schemes and profit-sharing 
agreements 

INCITSY2 19.358 0.8022 

Environmental instability Metric : 1  factors 
extracted from PCA 

Environmental instability ENTINSTA 50.856 0.6708 

The activity diversification 
strategy 

Metric : 2 factors 
extracted from PCA 

The number of services and tasks 
managed 

DIV_SER 51.179 0.7480 

The number of clients managed DIV_CLT 23.082 0.7407 
This table shows the first group of independent variables. Each variable is measured by factors extracted from PCA made from items used in the 
different questions of our survey. The σ measures the percentage of variance dependent while α is Cronbach's alpha, which reflects the level of 
internal validity of factors. For this factor we used the criteria of Nunnally (1967), which emphasizes that α is acceptable when it is greater than 
0.6 for a confirmatory study and more favorable when it is greater than 0.8 for exploratory study. 
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In their relations with SMEs, banks use two types of information: soft and hard information (Petersen, 
2004). The items used to capture these two types of information were inspired by the work of Zradkoohi 
and Kolari (2001), Liberti (2003) and Scott (2006) and completed at the time of the survey. The PCAs we 
carried out give us two extracted factors: specific assessment criteria and standard assessment criteria. On 
the basis of various former studies (Catelin, 2001; Hoque, 2004 and 2005; Moers, 2006), we captured the 
degree of environmental uncertainty using four items: instability of the competitive environment (supply), 
changes in demand, the technological environment and the regulatory and legislative environment. 
Concerning the activity diversification strategy, the PCAs we carried out gave us two distinct factors. The 
first of these measures the number of services and tasks managed, whilst the second measures the number 
of clients managed. The geographical diversification strategy is measured by the number of new units set 
up. The items used to measure incentives schemes use the work carried out by Catelin (2001) and Chatelin 
(2001) and are divided into two categories, financial and non-financial incentives mechanisms. The PCAs 
we carried out on these items enabled us to extract two factors (Table 3). SME loan officer assessment 
systems include three categories of measures: formal (financial criteria), informal (non-financial measures) 
and mixed (multidimensional) measures. Each category can be linked to an individual, collective or 
divisional appraisal system. The PCAs we carried out on these items gave us three extracted factors, 
multidimensional mechanisms and appraisal mechanisms consisting entirely of financial measures. The 
second group of independent variables in our model do not refer to items. Some of these variables are latent 
and are measured by 5-point Likert scales (change of size and organizational complexity of the branch, 
change of size of the acquired bank, distance between the loan officer and his/her hierarchical decision 
center). Others are dichotomous variables, such as the size and organizational complexity of the acquired 
bank or the geographic location of the branch. Finally, some of the variables are quantitative, such as the 
size and organizational complexity of the branch. Table 3 summarizes the definitions of these independent 
variables. 
 
Table 3: Independent Variable Definitions 
 

Variables Factor Type Extracted Factors Variable 
Name 

Changing the size of the branch Nonmetric :  A five-
point Likert scale 

The number of people employed :  
1= significantly reduced; 2= reduced; 3 = unchanged; 4 = 
increased;5 = significantly increased 

CHSIZE 

Changing the organizational 
complexity of the branch 

Nonmetric : A five-point 
Likert scale 

The number of hierarchical levels: 
1= significantly reduced; 2= reduced; 3 = unchanged; 4 = 
increased;5 = significantly increased 

CHCOMPLE 

Geographical location of the 
branch 

Nonmetric : 
dichotomous variable 

0 = located in a rural area 
1 = located in a urban area 

GEOIMPL 

Geographical distance between 
the loan officers and immediate 
superiors 

Nonmetric  : categorical 
dependent variable 

= 0 in the same branch; 1 = less than 10 min; 2 = less than 
30 minutes; 3 = less than 60 min; 4 = less than 120 min; 5 
= more than 120 min 

DISTANCE 

Changing the size of the acquired 
bank 

Nonmetric : A five-point 
Likert scale 

The number of new branches has increased : 
1 = hardly or not at all; 2 = slightly; 3 = averagely; 4 = 
highly; 5= very highly  

DIVGEOGR 

Branch’s organizational 
complexity 

Metric : quantitative 
variable 

The organizational complexity of operational units 
(measured by the number of hierarchical levels 

COMPLEXI 

The size of the operational unit in 
consolidated banks 

Metric : quantitative 
variable 

The size of the operational unit (measured by the number 
of employees) 

BRCHSIZE 

Acquired bank’s size and 
organizational complexity  

Nonmetric : 
dichotomous variable 

0 = Bank Charlie : Small size ; 1 = Bank Alpha : large 
size  

BANK 

This table shows the second group of independent variables. 
 
Model Specifications 
 
Because of the structure of the questionnaire and the nature of the dependent variables we carried out a 
variance analysis, and more precisely one of its principal extensions, the MANCOVA (multiple analyses 
of covariance). In cases where there are several qualitative dependent variables, two variance analysis 
models are possible, depending on whether the dependent variables are independent (additive model) or 
linked (model with interaction). We opted for an additive model in order to avoid the problems caused by 
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interactions between qualitative variables. Indeed, our equation includes six qualitative variables, which 
increases the number of dependent variables (principal effects plus interaction effects) and raises the 
problem of degree of liberty. Furthermore, the model we are testing contains several quantitative dependent 
variables. In this case we apply the multivariate analysis of variance model (MANOVA). In this analysis, 
the dependent variables are quantitative. They must fulfill statistical conditions that are generalizations of 
the univriate case. Moreover, our econometric model contains both qualitative and quantitative dependent 
variables. Here we adopt multivariate analyses of covariance (MANCOVA) which are a generalization of 
the multivariate analysis of variance. The purpose of this is to study the relationships between several 
quantitative dependent variables and a series of dependent variables made up of qualitative and quantitative 
variables.  The following model of the multivariate analysis of covariance (MANCOVA) was estimated: 
 
Decentralizationi = β0 + β1CHTAILLEi + β2CHCOMPLEi + β3IMPLGEOi + β4DISTANCEi + 

β5DIVGEOGRi + β6BANQUEi + β7CRITVA1i + β8CRITVA2i + β9MESPERF1i + β10MESPERF2i + 
β11SYINCIT1i + β12SYINCIT2i + β13TAILLEi + β14COMPLEXIi + β15INCERTIi + β16DIV_SERi + 
β17DIV_CLTi + εi 

 
The dependent variable “decentralization” is measured by nine factors extracted from the PCA (see Table 
1). Therefore, we tested this equation for the nine factors that measure our independent variable. 
 
RESULTS AND DISCUSSION 
 
We interpret here the results of the MANCOVA analysis for each of the dependent variables, except for the 
degree of autonomy granted to the loan officer. The acquisitions studied do not have a significant effect on 
the degree of autonomy enjoyed by SME loan officers, either in terms of the sum or the number of loans or 
the fees charged. Tables 4 and 5 summarize the results of the multivariate analysis of variance. 
 
Our results do not support hypothesis H7a: the size of the operational unit in consolidated banks has a 
negative effect on the decentralization of decision-making rights. In other words, the larger the size of the 
branch, the more the right to take initiative is centralized. However, when a change of size in operational 
unit, takes the form of a significant reduction in the number of people affected, this does have a positive 
effect on the decentralization of initiative rights. We observe that the lower the number of staff working in 
a branch, the greater the decentralization of initiative rights. The organizational complexity of operational 
units, measured by the number of hierarchical levels, has a negative effect on the decentralization of 
initiative rights. Our hypothesis H6a is thus not validated. The larger the number of hierarchical levels, the 
lower the degree of delegation of initiative rights towards SME loans officers. An increase – even slight – 
in organizational complexity has a negative effect on the decentralization of initiative rights, and the greater 
the degree of organizational complexity the lower the degree of decentralization of initiative rights.  
 
We also observe that the greater the number of hierarchical levels in a branch, the more the nature of loans 
managed and the type of clientele targeted by SME loan officers are decided in teams or at higher 
hierarchical levels. The non-validation of hypotheses H6 and H7 shows that agency costs and transfer costs 
for specific information in operational units do not justify the centralization that is supposed to minimize 
these costs. The reasoning of Degryse and Ongena (2007) and Stein’s (2002) model do not appear to be 
confirmed here for operational units. The geographical distance between a loan officer and his/her 
hierarchical superior has a positive effect on the delegation of initiative rights. This finding is particularly 
significant for distance of less than 10 minutes and for loan officers working at the same location as their 
superior. This result refutes our hypothesis H4a by which the greater the geographical distance between 
two hierarchical levels the greater the vertical delegation of initiative rights.  
 
 
 
 

77 
 



G. Bouslama & C. Bouteiller | IJBFR ♦ Vol. 10 ♦ No. 1 ♦ 2016 
 

Table 4: Results of the Multivariate Analysis of Variance (1/2) 
 

Dependent Variables  
 
 
Independent Variables 

Vertical Decentralization of 
Right to Use Initiative 

Granted to the Loan Officer 

Vertical Decentralization of 
Approval Rights “In Terms 

of Cost of the Loan” 

 Coef t-std Coef t-std 
Constant -2.029 (-1.917)* 0.252 (0.133) 
Changing the size of the branch CHSIZE=1 1.586 (2.676)** 0.572 0.541) 

CHSIZE=2 0.499 (1.007) -1.603 (-1.814)* 
CHSIZE=3 -0.00855 (-0.019) 0.358 (0.438) 

Changing the organizational complexity of the branch CHCOMPLE=1 -0.26 (-0.592) -0.467 (-0.598) 
CHCOMPLE=2 -0.944 (-1.999)* 0.00756 (0.009) 

Geographical location of the branch IMPLGÉO=0 0.457 (0.777) 0.19 (0.181) 
Geographical distance between the loan officers and 
immediate superiors 

DISTANCE=0 1.204 (2.659)** -0.807 (-1.000) 
DISTANCE=1 1.699 (3.461)*** -0.187 (-0.213) 
DISTANCE=2 -0.258 (-0.496) -0.3 (-0.324) 
DISTANCE=3 -0.992 (-1.456) 0.0999 (0.082) 
DISTANCE=4 0.673 (1.711) -0.51 (-0.727) 

Changing the size of the acquired bank DIVGEOGR=1 2.632 (2.889)** -0.62 (-0.382) 
DIVGEOGR=2 2.872 (3.484)*** -0.746 (-0.507) 
DIVGEOGR=3 3.371 (4.067)*** -0.175 (-0.118) 
DIVGEOGR=4 3.255 (3.538)*** -1.224 (-0.746) 

Acquired bank’s size and organizational complexity  BANK=0 -0.0947 (-0.276) 0.0541 (0.088) 
The nature of the information held by SME loan officer CRITEVA1 -0.0284 (-0.134) 0.165 (0.436) 

CRITEVA2 0.107 (0.737) 0.039 (0.150) 
Loan officers’ assessment system MESPERF1 0.350 (1.976)* 0.0814 (0.256 

MESPERF2 0.0115 (0.062) 0.345 (1.045) 
Incentives systems for loan officers INCITSY1 -0.103 (-0.608) -0.106 (-0.349) 

INCITSY2 0.0743 (0.526) (0.208) 0.0525 
Bank’s size  SIZE -0.3209 (-2.575)** 0.0304 (1.368) 
Branch’s organizational complexity ENTINSTA -0.352 (-2.261)** 0.125 (0.451) 
Environmental instability INCERTI 0.106 (0.456) -0.358 (-0.864) 
The activity diversification strategy DIV_SER 0.0296 (0.161) 0.144 (0.439) 

DIV_CLT -0.235 (-1.614) 0.0706 (0.272) 
R² 0.890 0.629 

This table shows the results of our MANCOVA for both dependent variables “Vertical decentralization of right to use initiative granted to the loan 
officer” and “Vertical decentralization of approval rights in terms of cost of the loan”. (*) p< 10 %; (**) p< 5 % ; (***) p< 1 %. 
 
To sum up, the vertical decentralization of initiative rights only takes effect in small-sized, organizationally 
uncomplex operational units where the geographical distance separating the loan officer from his direct 
superiors is low or non-existent. The growth in size of consolidated banks, measured by the number of new 
geographical locations, has a significant positive effect on the vertical decentralization of initiative rights 
to loan officers. This result confirms our hypothesis H5a. Thus, the greater the size of the bank, the greater 
is the vertical delegation of initiative rights. In this case, the decentralization of initiative rights results in a 
reduction of the specific information transfer costs and the agency costs that an increase in the number of 
hierarchical levels can lead to. Our findings also show that when multidimensional performance measures 
are used in the loan officers’ assessment system, this has a positive effect on the vertical decentralization 
of initiative rights. This confirms our hypothesis H8, according to which the precision of officer assessment 
measures has a positive effect on the decentralization of decision-making rights and particularly on 
initiative rights (Moers, 2006). This hypothesis is not confirmed for financial performance measures, which 
is in theory more precise than multidimensional measures. Indeed, analysis of the frequency and number of 
interviews, carried out during the questionnaire pretest, shows that financial performance measures are 
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rarely used. The decentralization of approval rights is captured by two factors extracted from the ACP: 
approval in terms of characteristics and in terms of the cost of the loan. The MANCOVA shows that the 
dependent variables in our model have no significant effect on approval of the characteristics of the loan. 
 
Table 5: Results of the Multivariate Analysis of Variance (2/2) 
 

 
Dependent Variables  

 
 
Independent Variables 

Vertical Decentralization of 
Control Rights to the 

Immediate Superiors of Loan 
Officers : “Control” 

Horizontal Decentralization of 
Control Rights: “Extent of Team 

Work: Cooperation and 
Communication” 

 Coef t-std Coef t-std 
Constant 0.805 (0.653) -0.126 (-0.077) 
Changing the size of the branch CHSIZE=1 -0.281 (-0.407) -1.938 (-2.107)* 

CHSIZE=2 -0.129 (-0.223) -0.163 (-0.212) 
CHSIZE=3 -0.806 (-1.509) 0.305 (0.428) 

Changing the organizational complexity of 
the branch CHCOMPLE=1 -0.61 (-1.195) 0.296 (0.436) 

CHCOMPLE=2 -0.899 (-1.634) 0.0638 (0.087) 
Geographical location of the branch IMPLGÉO=0 0.732 (1.068) -0.0502 (-0.055) 
Geographical distance between the loan 
officers and immediate superiors 

DISTANCE=0 -1.071 (-2.031)* 0.0233 (0.033) 
DISTANCE=1 -0.526 (-0.920) 1.048 (1.375) 

DISTANCE=2 -1.243 (-2.054)* 0.195 (0.241) 
DISTANCE=3 0.309 (0.390) 0.0848 (0.080) 

DISTANCE=4 -0.0896 (-0.195) 0.275 (0.450) 
Changing the size of the acquired bank DIVGEOGR=1 -0.6 (-0.565) 1.114 (0.788) 

DIVGEOGR=2 -1.085 (-1.130) 0.706 (0.522) 
DIVGEOGR=3 -0.763 (-0.790) -0.236 (-0.184) 
DIVGEOGR=4 -1.717 (-1.602) 2.095 (1.467) 

Acquired bank’s size and organizational 
complexity  

BANK=0 0.255 (0.637) -0.319 (-0.599) 

The nature of the information held by SME 
loan officer 

CRITEVA1 -0.285 (-1.153) 0.223 (0.675) 
CRITEVA2 0.142 (0.839) 0.0525 (0.232) 

Loan officers’ assessment system MESPERF1 0.333 (1.613) 0.177 (0.645) 
MESPERF2 0.0441 (0.205) -0.155 (-0.541) 

Incentives systems for loan officers INCITSY1 -0.157 (-0.794) 0.557 (2.118)* 
INCITSY2 0.00802 (0.049) -0.164 (-0.749) 

Bank’s size  SIZE 0.011 (0.756) -0.0176 (-0.911) 
Branch’s organizational complexity ENTINSTA 0.694 (3.825)*** -0.202 (-0.837) 
Environmental instability INCERTI 0.051 (0.188) 0.164 (0.456) 
The activity diversification strategy DIV_SER 0.172 (0.801) 0.555 (1.945)* 

DIV_CLT 0.267 (1.575) -0.121 (-0.536) 
R² 0.857 0.775 

This table shows the results of our MANCOVA for both dependent variables “Vertical decentralization of control rights to the immediate superiors 
of loan officers” and “Horizontal decentralization of control rights: “Extent of team work: cooperation and communication. (*) p< 10 %; (**) p< 
5 % ; (***) p< 1 %. 
 
However, beyond a threshold of ten, a reduction in the size of operational units has a negative effect on the 
decentralization of the right to approve the cost of the loan. In other words, a reduction in the size of the 
branch, measured by a reduction in staff levels, has a negative effect on the decentralization towards SME 
loan officers of the right to approve the cost of the loan. This result confirms our hypothesis H7a, which 
assumes that the size of operational units has a positive impact on the decentralization of decision-making 
rights. The decentralization of control rights towards middle management is measured here by two factors: 
changes in the role of the immediate superiors of loan officers, in terms of leadership and advice, and in 
terms of control. For the first factor, the multivariate analysis of covariance gives no significant result, 
whereas the second factor shows a relatively high R² coefficient (0,857). We also observe a positive and 
significant effect of the size of operational units of acquired banks on the decentralization of control rights 

79 
 



G. Bouslama & C. Bouteiller | IJBFR ♦ Vol. 10 ♦ No. 1 ♦ 2016 
 

towards middle management. Hence, the larger the size of the branch, the higher is the degree of control 
exercised by the loan officer’s immediate superior (hypothesis H7a). Nonetheless, the confirmation of our 
hypothesis H4a reveals that the smaller the distance separating loan officers from their hierarchical superior, 
the lower is the degree of control exercised by this hierarchical superior. 
 
Two factors are extracted from the ACP to measure the horizontal decentralization of control rights 
variable, reflecting the degree to which specific information is shared between different officers and the 
degree to which they supervise each other. The multivariate analysis demonstrates that a reduction of staff 
numbers in the operational units of acquired banks affects cooperation and communication between the 
members of a team, and thus reduces the degree to which specific information is shared and transferred. 
Our findings show, however, that financial incentive schemes, in the form of bonuses, have a positive effect 
on the horizontal decentralization of control rights. Measured by the “extent of team work: communication 
and cooperation,” this consequently disproves our hypothesis H9. This same positive effect can be observed 
when activities become more diverse, measured by the number of services managed by loan officers. This 
diversification increased the level of mutual supervision through an increase in communication and 
cooperation between the members of a single unit and increased sharing of specific information. This result 
confirms our hypothesis H3, which proposes that an increase in the range of products sold, measured by 
the number of new services managed by loan officers, and has a positive effect on the decentralization of 
decision-making rights. 
 
CONCLUSION 
 
The purpose of this article is to study how the delegation of decision-making rights towards Small and 
medium-sized enterprises loan officers evolves as a result of bank acquisitions. We collected data through 
a questionnaire administrated to all small business loan officers of two French acquired banks. To test our 
hypotheses, we carried out a multiple analyses of covariance. Our analysis produced several original results.  
The size of an acquired bank, or its growth post-acquisition, has a positive influence on the decentralization 
of initiative rights to loan officers. Nonetheless, growth in the size and organizational complexity of merged 
operational units results in a reduction in initiative rights at this level. Whilst we observe a vertical 
decentralization of initiative rights towards operational units, the number, volume and cost of loans granted, 
as well and the type of SME clientele targeted are fixed by the team or dictated by superiors.  
 
The use of a system of multidimensional measures of performance in acquired banks made it possible to 
assess this for each team. Our findings are the same for the right to approve loan characteristics, which is 
not delegated to SME loan officers. We also observe that the size of operational units in consolidated banks 
affects the right to approve the cost of the loan. That is, the smaller the unit, the greater is the level of 
centralization of loan cost approval rights.  Concerning the delegation of control rights to middle 
management and between the members of a single team, our analysis shows that the larger the units and 
the greater the distance separating SME loan officers from their immediate superiors, the greater is the level 
of control exercised by these superiors.  Our findings thus show that a reduction in staff numbers in the 
operational units of the acquired banks reduces the level of cooperation and communication between its 
members. In this way it affects the sharing and transfer of specific information and limits the effectiveness 
of mutual supervision between individuals. An increase in the number of tasks allocated to loan officers 
and the use of a financial incentive scheme strengthens mutual control through a rise in communication and 
control between the members of each team.  
 
Despite its contribution to understanding of the consequences of mergers and acquisitions on the granting 
of SME loans, our study has a number of limitations. Its context is exclusively French, and although this 
sector is strongly influenced by internationalization, the relative importance of certain national 
characteristics – historical, cultural and regulatory – might be highlighted by broadening the sample to 
include other French and European banks. We might also enrich our analysis by applying it to other 
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hierarchical levels in consolidated banks or comparing our results from acquired banks with those in 
acquiring banks. Indeed, according to Hattori et al. (2012), focusing on the loan officer as the only player 
in this process is insufficient to study the relationship lending process. It would be interesting to extend the 
analytical framework through organizational architecture to other participants in the SME lending process. 
Finally, in this study we have only analyzed one of the three components of organizational architecture. 
The study could be enhanced by investigating how other mechanisms evolve, such as incentive and 
appraisal systems for loan officers in the context of banking consolidation. SME financing remains 
nonetheless an important issue for growth and employment. Banks are extremely important players in this 
area, and the sector will doubtless undergo further consolidation in the future. Improving understanding of 
the consequences of these on the ground in operational terms should contribute to improve SME loan 
policies, and more widely the relations between such businesses and their banks. 
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ABSTRACT 
 
In this paper, we investigate whether bank competition increases risk taking for the case of the 
Tunisian banks. Our data set covers nine Tunisian banks observed during the period from1980 to 
2009 and we conducted an econometric model based on panel data estimations. The econometric 
results reveal the presence of a positive relationship between competition and bank risk taking. This 
shows that the functions of Tunisian banks remain based on the basic traditional activities and banks 
need to diversify their activities in safe functions to keep the banking sector stable and avoid bank 
failure.  
 
JEL CODES: G21, L11 
 
KEY WORDS: Bank Competition, Tunisian Banks, Bank Risk Taking, Panel Data Analysis 
 
INTRODUCTION 
 

he relationship between competition and bank risk taking has been analyzed by numerous 
authors and their results have provided conflicting conclusions. In fact, while some studies found 
that higher competition decreases risk taking by banks (Schaeck and Cihak (2014), Kick and 
Prieto (2013), Boyd, De Nicolo, and Jalal (2007), Boyd and De Nicolo (2005),).some other 

studies affirm the existence of a positive relationship between competition and bank risk-taking .( 
Soedarmono, et al  (2013), Repullo (2004), Caminal and Matutes (2002), Marquez (2002), Mishkin 
(1999), Besanko and Thakor (1992)). Furthermore, some other studies have found a nonlinear relationship 
between bank competition and the level of risk taking. For example, the studies of Jimenez and Saurina 
(2013), Tabak B. M., Fazio D., and Cajueiro D. O. (2012), Martinez-Miera and Repullo (2010), 
concluded that competition affects bank risk-taking in a non-linear way. 
 
These different results show that the relationship between competition and bank risk taking has not been 
unanimous. Moreover, most of the available studies analyzed this relationship for developed countries 
only.  Therefore, the motivation of our paper is to investigate whether bank competition increases bank 
risk taking for the case of the Tunisian banks.  Tunisia is an interesting case study as it adopted various 
policy reforms since the eighties to improve the financial sector. Following the liberalization of finance 
and trade, Tunisia banking sector has become more attractive to foreign banks and the number of players 
increased drastically between 1985 and 1998. As a result, competition between banks increased and new 
financial institutions have been introduced into the market to provide financial, banking and insurance 
services to Tunisian households. While most of studies on Tunisia have been focused on the 
consequences of liberalization on the performance of banks, the current paper will focus on a new 
concern which is the possible relationship between bank competition and risk taking by Tunisian banks. 

T 
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To this end, we collected a data from the nine most important banks operating in Tunisia and we 
conducted a panel data modelling to test for the validity of this relationship.  
 
Our dataset covers the period from 1980 to 2009. Obviously, the empirical results confirm the positive 
liaison between competitions of risk taking. This could be explained by the fact that when competition 
increased, profit of banks decreased and these institutions have been forced to look for new activities to 
compensate the loss from the penetration of new competitors. It appears that the new activities are risky. 
The remainder of the paper is organized as follows. In Section 2 we present a literature review on the 
banking competition and risk taking. In Section 3, we describe our methodology and the model 
specification. Empirical results and discussion are given is section 4. Finally section 5concludes the 
results. 
 
LITERATURE REVIEW  
 
The debate on the relationship between competition and risk taking is not conclusive. The academic 
literature is abundant and the empirical evidence provides a series of contrasting results. Findings on this 
topic can be divided into three ranges. The first current of literature supports the negative correlation 
between the level of competition and the bank risk taking.  On the contrary, the second current defends 
the positive association between the two variables while the third line of ideas has been based around the 
nonlinear relationship between competition and bank risk taking. The negative effect of bank competition 
on the level of risk taking has been analyzed by several studies. For example Keely (1990) shows that 
increasing competition erodes the bank charter values, resulting in a negative trade-off between 
competition and stability (Keeley, 1990). In another study, Boyd and De Nicolo (2005) show how higher 
competition among banks might lead to a reduction in the overall level of bank risk taking: Higher 
competition reduces interest rate costs at the level of the borrowing firm, leading the firm to choose a 
safer project which ultimately generates safer banks. In another study, Boyd et al. (2007), based on two 
different samples find that less-concentrated banking markets are characterized by lower z-scores, an 
inverse measure of bank risk. 
 
Kick and Prieto (2013) have used a dataset provided by the Deutsche Bundesbank over the period 1994 to 
2010 to test for the liaison between competition and risk taking. The authors have used the Lerner Index 
as a proxy for bank-specific market power. Their results support the view that market power tends to 
reduce the default probability and the riskiness of the banks. In contrast, by using the Boone Indicator 
they found strong support that increased competition lowers the riskiness of banks.  More recently, 
Schaeck and Cihak (2014) have conducted a panel data analysis for some European banks during the 
period 1995 to 2005 using the Boone indicator to analyze the cost elasticity of performance by capturing 
the link between competition and efficiency. Their results show that in general, a negative effect of 
competition on bank risk for European countries.    
 
In the other hand, the positive association between the level of competition and the bank risk taking 
constituted the major finding of several studies (Boyd and De Nicolo, 2005; Schaeck et al., 2009; Allen et 
al., 2011). The study of Besanko and Thakor (1993) shows that the more the number of players in the 
banking system increase the more the deposit rates increases and the more the lending rates decrease.  
When the lending prices are low; banks count on the quantities of credit. In this line of idea, banks can 
compensate the lower rate by the higher quantity distributed, which can lead to grant credit with 
insufficient guarantees. The study of Caminal and Matutes (2002) shows that strong competition reduces 
credit rationing and increase the distribution of credits. In this case, banks may be engaged in riskier 
operations which increase the level of risk taking. Another argument presented by Mishkin (1999) shows 
that a more concentrated banking structure is rewarded by government. This can create problems of moral 
hazard and encourage banks to take more risk, and consequently increasing bank fragility.   
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Another study conducted by Although, Marquez (2002) showed that an increase in the number of banks 
in a market disperses the borrower-specific information and results in both higher funding costs and 
greater access to credit for low-quality borrowers. For Repullo (2004) who made a dynamic model of 
imperfect banking competition to show that more competition leads to more risk-taking in the absence of 
regulation, risk-based capital requirements were found to effectively control the risk-shifting incentives in 
that model.  Based on a sample of commercial banks in Asia during the period from 1994 to 2009, 
Soedarmono, et al.(2013) have found that a higher degree of market power in the banking market is 
associated with higher capital ratios, higher income volatility and higher insolvency risk of banks.  In 
addition to the negative and positive relationship between competition and bank risk taking, a third 
association has been revealed in many researches. Using a sample of banks in 10 Latin American 
countries for the period from 2003 to 2008, Tabak, Fazio and Cajueiro (2012) have found that 
competition affects risk-taking behavior in a non-linear way as both high and low competition levels 
enhance financial stability.  
 
They concluded that Banks facing both high and low competition are, on average, lower level risk-takers 
than banks experiencing average competition.  Using data for the Spanish banking system over the period 
1988 to 2003, Jimenez and Saurina (2013) concluded that reducing competition in banking markets had 
been seen as promoting banking stability. This finding supports a nonlinear relationship using standard 
measures of market concentration in both the loan and deposit markets and confirms the results of Tabak, 
Fazio and Cajueiro (2012) and Martinez-Miera and Repullo (2010). The depended variable which reflects 
the bank risk taking is the level of nonperforming loan for the study of Jimenez et al (2013). However 
many proxies are used to measure bank competition such as the concentration index, the Herfindahl-
Hirschman index, the Lerner index, etc.  
 
DATA AND MODEL SPECIFICATION 
 
Our dataset covers the nine most important retail banks operating in Tunisia and they were observed 
during the period 1980–2009; hence we have a total of 270 observations. We use annual bank-level 
balance sheet and income statement data collected from the Tunisian professional association of banks 
(APTBEF, 2014). In this paper we use the following variables: The Z-Score; Net Interest Margin (NIM); 
the Herfindahl-Hirschman concentration index (HHI), market share of each bank (MS), Intermediation 
(ITR); the deposit specialization ratio (DEP); the bank size (SIZE), The credit risk (CR), the liquidity 
Risk (LR) , inflation (Inf) and GDP per capita. The definitions of these variables are displayed in Table 1 
below. 
 
Table1: Definition of the Variables  
 

Z-Score Defined As the Ratio of the Return on Assets (ROA) Plus the Capital Ratio (CAR) Divided by 
the Standard Deviation of the Return on Assets (SDROA) 

Source 

NIM Interest Income/Total Assets (APTBEF, 2014). 
HHI Measured by the Herfindahl-Hirschman concentration index. (APTBEF, 2014).  
MS Is measured by total assets of the bank (i) to total bank assets of the sample. (APTBEF, 2014).  
DP The deposit specialization ratio measures the weight of deposits of each bank in the total liabilities. (APTBEF, 2014).  
ITR Is the ratio of interest expense to interest income (APTBEF, 2014).  
SIZE Is the bank size measured by natural logarithm of total assets of each bank (APTBEF, 2014).  
CR Is a measure of credit risk; it’s measured by Total Loans/Total Assets. (APTBEF, 2014).  
LR is a proxy of liquidity risk; it is equal to Total Loans/Total Deposits (APTBEF, 2014).  
INF The inflation rate measured by the CPI (APTBEF, 2014).  
GDP In the Gross domestic product per capita (APTBEF, 2014).  

  Note. This table displays the definitions of the variables used in this study  
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Table 2 presents the descriptive statistics of the variables used. The average net interest margin (NIM) is 
2.95% with a maximum of 11.25% and a minimum of 0.37%.  The average Z-Score is 3.33% with a 
maximum value of 8.54% while its minimum value is -1.56%.   Banking concentration (HHI) average is 
12.80% with a minimum of 10.95% and a maximum of 16.18%.  Despite the small number of institutions 
in the banking system, the sector has a low level of concentration.   
 
The average level of credit risk (CR) of Tunisian banks is about 60.74% with a higher value equal to 
90.36% and 30.29% for the minimum value. The mean value of the Liquidity risk (LIQR) is 100.09%, its 
minimum value is 48.04% and 259.70% as maximum value. The average market share of Tunisian banks 
(MS) is 10.41%; with a maximum value is 29.18% while its minimum value is 0.59%.  The average value 
of bank intermediation (ITR) is 53.26%; its maximum value is 97.75% while its minimum value is 
27.77%. For macroeconomic variables, the average growth rate of real GDP per capita is 7.58%; its 
minimum value is 7.30% and 8.03% as maximum value and the average inflation is 5.37% which is 
relatively high in Tunisia. 
 
Table2: Descriptive Statistics 
 

Variable  Obs Mean Std. Dev. Min Max 
Zscore 270 3.336 1.213 -1.562 8.543 
Nim 270 0.0295 0.0130 0.0037 0.112 
Crisk 270 0.6070 0.1512 0.0302 0.903 
Liqr 270 1.096 0.4019 0.4804 2.597 
Size 270 14.634 0.5282 13.626 15.748 
Hhi 270 0.1280 0.4256 0.1099 0.1618 
Car 270 0.0737 0.0323 0.0109 0.1748 
Itr 270 0.5206 0.1314 0.1447 0.9461 
Ms 270 0.1041 0.0532 0.0059 0.2918 
Dep 270 0.1269 0.1118 -.1540 0.6371 
Inf 270 0.0323 0.0082 0.0216 0.0558 
Gdp 270 0.0338 0.0168 .01658 0.0631 

Note: This table shows the descriptive statistics of all the variables  
 
In the estimation procedure, we apply the panel data analysis. The econometric model can be written as 
follows:  

         iti,Inf11ti,GDP10 + ,ti,DP 9 +  ti,MS 8 +ti,HHI 7 +  ti,ITR 6 

+ ti,CAR 5+ti,SIZE 4 + ti, LR 3 + ti,CR 2  + ti,PERF 1 +0 =  ti, Score-Z

εββββββ

ββββββ

++
(1) 

 
Following Laeven and Levine (2009); we use the Z-Score to measure the bank risk taking.  We 
decompose the Z-Score in two components. The first component is the return on average (ROA) divided 
by the standard deviation of ROA as a measure of bank’s portfolio risk. The second component is the 
ratio of total equity divided by total assets over the standard deviation of ROA as a measures leverage 
risk.  Regarding the bank performance we use the Net Interest Margin (NIM). The later could be the best 
indicator of bank profitability in Tunisia as it reflects the magnitude of traditional activities in Tunisia 
during the past three decades and the volume of lending and deposit activities (Hakimi and Hamdi 2012).  
 
EMPIRICAL RESULTS 
 
The correlation matrix displayed in Table 3 gives information on the level and nature of linkage between 
the variables. The results reveal a weak correlation between the different variables, and this rejects the 
existence of multicolinearity problem.  The correlation matrix shows that the Z-SCORE is positively 
linked to most of the variables except the liquidity risk (LR), the bank size (SIZE), the market deposit 
(DEP) and the inflation rate (INF). 
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Table 3: Correlation Matrix  
 

        Z-SCORE NIM CR LR SIZE CAR ITR IHH MS DEP INF GDP 
Z-SCORE 1.0000            

NIM  0.0706 
 

1.0000           

CR 0.1053 0.1157 
 

1.0000          

LR -0.0049 -0.2494 0.5999 1.0000         
SIZE -0.0821 -0.1182 -0.0570 0.0905 1.0000        
CAR 0.1057 0.1340 0.2670 0.1865 -0.1552 1.0000       
ITR 0.1105 -0.7160 0.0177 0.1852 0.0756 -0.3604 1.0000      
HHI 0.1338 -0.1254 -0.7167 -0.3910 0.0060 -0.1887 0.1019 1.0000     
MS 0.2963 -0.3318 0.0340 0.2250 0.1876 0.0565 0.2024 0.0841 1.0000    
DEP -0.0048 -0.1248 -0.2672 -0.2069 0.0743 -0.0098 -0.1729 0.2338 0.1060 1.0000   
INF -0.0280 -0.0343 0.0560 0.0856 0.2855 -0.0221 0.0116 -0.0502 0.0052 -0.0269 1.0000  
GDP 0.0412 -0.0116 0.0091 0.0091 0.4073 -0.0357 -0.0417 -0.0289 -0.0084 -0.0343 0.3996 1.0000 

Note. This table reveals the correlation matrix between all the variables.  
 
Table 4 presents the estimation results for the random effect regression on the Tunisian banking sector. 
The net interest margin (NIM) acts positively on the bank risk taking (6.27) but the effect is not 
significant. As measured by the interest margin to total assets, this variable can increase the level of risk 
taking for the Tunisian banks since banks can grant loans to households with insufficient guarantees to 
search for high revenues. The credit risk (CR) seems to be positively and significantly correlated with the 
dependent variable. This association indicates that a higher level of credit risk is associated with a higher 
level of bank risk taking. On the other hand, liquidity risk (LR) is negatively and significantly correlated 
with the dependent variable. This shows that when the liquidity is available, the risk appetite decreases.   
The bank size, capital adequacy ratio and the market deposit ratio have no significant effect on the bank 
risk taking. In this research, bank size is negatively correlated with the bank risk taking. In fact, it was 
shown in literature that banks with big size take more risk than small-sized banks. However, as Tunisian 
banks are relatively small sized banks, so these small entities appear not being high risk takers.  
 
Turning now to banking intermediation ratio (ITR); it was shown to be positively and significantly 
correlated with the dependent variable.  Indeed, an increase on the received interests (lending interest 
rates) or a decrease in interest expenses (deposit rates) is likely to lead to more bank performance.  It 
should be noted that the increase in deposit rates should be roughly proportional to the decrease in lending 
rates. To search for more profitability, banks may raise the lending interest rates or the amount of 
distributed credit which reflects a high level of bank risk taking.  The index of concentration (HHI) acts 
positively but not significantly on the dependent variable while market shares (MS) acts positive and 
significant at the level of 1 %.  This could be explained by the facts that when banks are searching for 
high market shares, based on the volume of distributed loans, banks may grant credits with insufficient 
guarantees. In this bank stability becomes a concern.  
 
Faced with a higher number of heterogeneous clients, banks cannot collect the necessary information, so 
the problem of information asymmetry will increase and this can lead banks to pursue riskier projects. 
This result confirms the finding of Kick and Prieto (2013).  The effect of the two macroeconomic 
variables is not significant. The growth rate of GDP per capita (GDP) acts positively on the bank risk 
taking however, the inflation rate affects negatively the level of risk taking. In an inflationary context, 
banks limit their risks by giving up commitment in medium and long-term contracts, because inflation 
causes a redistribution of income in favour of borrowers and the detriment of lenders. In the Tunisian 
case, the increase of the credits is not a fundamental origin of inflation, which is caused by other factors. 
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Therefore, we can conclude that inflation and GDP seem not to have a potential impact on the bank risk 
taking in the Tunisian context.    
  
Table 4: Results of the Random Effect Model 
 

Zscore     Coef. Std. Err. Z P>|z| 
NIM    6.274 13.142 0.4810 0.6332 
CK   1.599 0.9182 1.7404   0.0825* 
LR  -0.4493 0.2638 -1.7018   0.0894* 
SIZE   -0.1969 0.1646 -1.2021 0.2323 
CAR    4.139 2.622 1.581 0.1155 
ITR   2.134 0.9949 2.152     0.0321** 
IHH   2.442 6.729 0.3611 0.7174 
MS    6.810 1.475 4.621       0.000*** 
DEP   -0.01024 0.8347 -0.0154 0.9904 
INF   -2.851 9.333 -0.3186 0.7603 
GDP    6.915 4.925 1.404 0.1601 
CONS    3.466 2.853 1.215 0.2241 

Hausman test Chi2 (10) =7.98 Prob ˃ chi 2  = 0.6304 Breusch and Pagan test Chi2 (10) = 1.27 
Prob ˃ chi 2= 0.2599 Wald test Wald chi2 (11)= 47.44 Prob > chi2 = 0.0000 Number of observation= 270                                                                                                                
Note: this table provides the results of the Random effect regression of the equation: 

 
 InfGDP + ,DP  +  MS  +HHI  +  ITR + CAR +SIZE  +  LR  + CR   + PERF  + =  Score-Z iti,11ti,10ti,9ti,8ti,7ti,6ti,5ti,4ti,3ti,2ti,10 ti, εββββββββββββ ++

***, ** and * significantly respectively at 1%, 5% and 10%. 
 
CONCLUSION 
 
The purpose of in this paper is to investigate whether bank competition increases bank risk taking for the 
case of Tunisia. Our sample included the nine most important banks operating in the country since 1980 
and we have performed a panel data regression with random effect specification. The main challenge of 
this research is the lack of the data for the other retail banks. Precisely, we were unable to get a long time 
series for most of the variables collected in this study. This issue forced us to limit our sample to 9 banks 
only. In the future, if the data will be released then we could update the current research using more banks 
in our sample.  The Overall results of this paper confirm the idea that there is a positive relationship 
between competition and bank risk taking. This conclusion supports the findings of Soedarmono, W., 
Machrouh, F., and Tarazi, A. (2013), Repullo (2004), Caminal and Matutes (2002), Marquez (2002), 
Mishkin (1999), Besanko and Thakor (1992), etc.  
 
In Tunisia, bank suffers from various types of competitions and from market pressure as well. This 
increased level competition pushes banks to develop risky activities to compensate the loss of revenues. 
This risk taking by Tunisian banks reveals the reality of the banking system and the nature of banking 
activities which remain based on the basic activities such as granting loans, collecting credits and 
managing the payment systems. In this case, revenue of banks is mostly interest revenues. Hence, an 
increase of the players would automatically affect the performance of the competitors and would 
particularly affect their margins. For the case of Tunisia, when the number of banks increase, the level 
completion increase as well and this will force banks to look for new sources of revenues. However, this 
policy could harm the stability of the Tunisian banking sector as a whole as it could generate bank failure.  
Therefore, we recommend Tunisian policy makers to improve the financial infrastructure and to 
encourage banks to diversify their activities in non-riskier activities that could bring high added value.  
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ABSTRACT 

 
Like other corporations, banks want to create value and seek ways to control risk while aiming to enhance 
productivity and performance. This is achieved by granting credits to customers from the money deposited 
by the depositor, thus placing them at risk in the case of defaulting. Despite this risk, banks must continually 
issue credit since it is the key source of its profitability. This research study assesses the impact of credit 
risk management on Indian public and private banks during the 2009-2012 period. Using pooled OLS, fixed 
effects and random effects, the study examines credit risk management in seven private banks and seven 
public banks. The results show that private banks are more capitalized and more profitable than public 
banks. In addition, in both cases asset quality measured using non-performing assets with negative 
coefficients significantly influenced bank profitability. The study extrapolates the importance of regulatory 
capital and the importance of risk management in ensuring stability in the financial industry. 
 
JEL: G02, G18 
 
KEYWORDS: Capital Adequacy, Non-Performing Assets, Performance, Net Interest Margin 
 
INTRODUCTION 
 

uring the last thirty years, the world has experienced a number of financial and banking crises. 
Most of these crises occurred in developing countries. The dominant crises corresponded to 
deregulatory processes that forced extension of credit in short timeframes. Continuous rises in asset 

prices in the long run precipitate bubbles. Ultimately, bankruptcies resulted from non-performing loans, 
leading to acute banking crises and credit losses. Over the last five years, the banking sector has undergone 
great metamorphosis as a result of the financial crisis of 2008. There is more emphasis on not only capital 
adequacy, but also on moral hazard. The global bailout of banks was a major paradigm shift, with taxpayers 
stepping in to rescue banks as a result of their short-term profits or bonuses. The argument for the bailout 
is that banks play a significant role of intermediation in the economy.  
  
Significant reforms have been suggested in response to banking crises. For instance, Basel I, and Basel II 
and Basel III represent the banking supervision accords proposed by the Basel Committee (Felix and 
Claudine, 2008). The Basel Accord implemented a framework in 1988 by G-10 central banks focusing on 
credit risk and safe banking. The Reserve Bank of India (RBI) issued a guideline on credit risk management 
in 2002 per international law. Basel I played a critical role in strengthening the financial system, through 
several measures like weak incentives and deficiency of risk management. As a result, Basel II sought to 
reveal banks’ fundamental risk exposure and response to financial innovation like securitization. 
Paradoxically, the incidence of crisis did not decline despite the introduction of succeeding development. 
 
The recent international financial crisis signifies that risk management in banking sectors is significantly 
inadequate. The drive for globalization, innovation and financial deregulation has not eliminated credit risk 
even if the off-balance and market risk hold more interest in the wake of the disruption to the global 
financial markets (Paradi et al. 2012). Thus, credit risk is still the greatest concern to banking authorities 
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and regulators. There is huge economic impact that is linked with bank failure because of the ripple effects 
that spread from banking to other sectors of the economy. Therefore, credit risk management is an issue of 
great value given that the core function of every bank is credit granting. The character of the banking sector 
has been so perceptive since more than 85% of their liability is deposits (Saunders & Cornett, 2005), and 
banks mobilize these deposits to credit for borrowers, which in fact is an income-generating function of 
banks. Besides all other services, bank must generate credit for customers to make money, enhance growth 
and remain competitive in the market. 
 
Multiple studies have already been carried out on the effects of bank credit risk management, such as 
Kithinji (2010) and Poudel (2012). However, all research focuses on the component of credit risk 
management in banks regarding credit risk measurement, provisioning, credit derivative and its influences 
on bank profitability. This work goes further by incorporating the capital adequacy, taking account of the 
recent revisions and guidelines of Basel III. 
 
Research objective: The primary objective of this research is to elucidate how Indian banks practice and 
manage credit risk, and thus attention is tailored towards assessing the influence of credit risk management 
on profitability over four years (2009-2010). The ultimate objective of this study is to consider different 
parameters applicable to credit risk management and how they influence financial performance.  
 
The rest of this paper is structured as follows: the next section examines the literature review. I then describe 
the data and the methodology and discuss the results. The final section concludes. 
 
LITERATURE REVIEW 
 
Commercial banks play leading roles in lending and intermediation between lenders and borrowers. A bank 
has several functions: mainly accepting deposits and granting credit facilities like loans and advances, 
which comprise its primary function. Regardless of the significant role that banks play in financial markets 
by linking lenders to borrowers, instability in the global economic environment, currency values and 
financial markets has impinged deleteriously on bank functionality and profitability. 
 
Although the key causes of severe bank disruptions and failures continue to be inadequate credit risk 
management, credit granting remains the principal business of every bank in the world. Well, in reality, 
operating banks are considered a channel for economic prosperity and growth, whereas weakly functioning 
ones do not merely obstruct economic progress but also intensify poverty. However, banks are vulnerable 
to various risks such those from the market, interest, credit, and operational risk, which impact financial 
performance in various ways. The size and level of the loss caused by credit risk can be seen to be severe 
compared to other risk, as it directly threatens bank solvency (Frederick, 2012). 
 
Credit Risk 
 
The survival, performance and sustainability of banks are hugely reliant on correct measurement, effective 
and sound management of credit risk. As stated by the Basel Committee on Banking Supervision, or the 
BCBS (2006), “Credit risk is the potential risk of loss due to the failure payment by the obligators in the 
terms of loans or other types of credit”. It implies that the risk emerges from the perspective that bank 
counterparties or borrowers are unwilling to perform or fulfill their obligations. Moreover, in other words, 
the value of the bank’s assets, particularly its loans, will reduce worth and probably become valueless, 
thereby damaging the solvency state of banks. This is in line with Chen & Pan (2012), who termed credit 
risk as ‘’the extent of value fluctuation in the debt derivatives and instruments due to transform in the core 
credit quality of counterparties and borrowers”. BCBS (2006) claimed that historical understanding and 
occurrence reveals that concentration of credit risk mostly in the asset portfolio is the foremost cause of 
bank dysfunction.  
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When credit risk increases, there is inadequate capital because the bank will search for different sources to 
meet and mitigate losses. In addition, this leads to a decline in its liquidity status. This will consequently 
lead to a decline in profitability. It is worth noting that credit risk and returns are interlinked such that the 
higher the credit risk, the less return and vice versa. The trade-off between the two illustrates that high-risk 
securities (higher yield loans) reward a risk premium (higher average return) because of greater insecurity 
of payment. Thus, the return / value and average revenue can be increased only by increasing risk. Greuning 
and Bratanovic (2003) stress that it is critical to understand that credit risk has always been the major hazard 
to any bank’s performance and the major cause of bank collapse. 
 
Credit Risk Management in Banks 
 
Credit granting is the foremost source of revenue in banks. Credit risk management needs to be integrated 
into the decision making process before granting credit. Simply, this involves identifying, analyzing and 
assessing, monitoring and controlling credit. This has a direct impact on the level of non-performing loans 
as well as on the sum of loans and advances extended to customers (Kithinji, 2010). It should be the top 
priority of bank operations in order to enhance sustainability. Despite these facts, significant bank problems 
have increased considerably in both established and emerging economies (Fredrick, et al. 2012). Several 
studies and researchers have identified the causes of these disruptions as localized to the banking sector in 
addition to numerous other factors. The problem regarding the credit, especially weakness in credit risk 
management, has been recognized as the main reason for bank problems (Richard et al. 2008). 
 
Over the years, despite the innovations in the financial services sector, Hennie (2003) stated that credit risk 
still remains the most prominent reason for bank failure. For this reason, “more than 80% of the bank’s 
balance sheet commonly relates to this aspect of risk management.” The major reason for serious banking 
problems directly relate to poor portfolio risk management, loose credit standards for counterparties and 
borrowers and lack of awareness of changes in economics. Collectively, these observations indicate the 
enormous critical role played by credit risk management in the entire bank risk management approach. The 
ultimate objective of credit risk management is to intensify the risk-adjusted rate of return by controlling 
and standardizing credit risk exposure. 
 
Credit Risk and Bank Profitability 
 
Empirical evidence suggests that credit risk management is a predictor of bank performance. For 
illustration, non-performing asset as a parameter of credit risk can reduce the worth and undermine credit 
structure. As posited by (Afriyie and Akotey, 2010) loan default shrink the resource support for further 
lending, affect the borrower’s confident and deteriorate the staff morale. 
 
Banks incur significant costs in controlling overdue loans and this can naturally affect profitability levels. 
The major source of credit risk emanates from inappropriate credit policies, volatile interest rate, low capital 
and liquidity, direct lending, poor loan underwriting, poor loan lending, government intervention and 
improper supervision from the central bank. When credit risk increases, it leads to bank solvency and 
liquidity problems. If the bank lends and the borrower for some reason defaults, i.e. repayment and interest 
are not forthcoming, the problems will be twofold. First, the bank has to cease interest accrual on the 
doubtful loan, so there is an immediate earnings loss. Secondly, the bank has to maintain provision for non-
performing assets from the net interest income that implies the profit will be decreased.  Therefore, increase 
in credit risk will cause loss and elevate the marginal expenditure of bank equity and debt to get funds from 
alternative sources to cover the losses (Sobhy, 2013). 
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Review of Related Empirical Literature 
 
Several scholars like Kolapo, Ayeni and Ojo (2012), Kinthinji (2010) and Li Yugi (2007) carried out broad 
research studies on this topic and delivered mixed results. For example, Kolapo, Ayeni and Ojo (2012) 
noted that 100 percent increases in non-performing loan reduce profitability (ROA) by about 6.2 percent, 
although the study was characterized by serial correlation depicted by high Durbin-Watson.  On the other 
hand, Kinthinji (2012) observed that there is no relationship between profits, amount of credit and the level 
of nonperforming loans. However, the study produced a moderate R squared of 39%, which computes to a 
negative adjusted R squared (-0.226). 
  
Boahene, Dasah and Agyei (2012) adopted the regression analysis to evaluate the significant relationship 
between credit risk and Ghanaian bank profitability. Their research followed Manzura and Juanjuan (2009) 
by using the ratio of non-performing loans to total assets as an indicator for credit risk management and 
return on equity as a measure of bank profitability. They highlighted that credit risk management impinges 
dramatically on bank profitability. The study indicated that higher capital adequacy positively contributes 
to bank profitability.  
 
Poudel (2012) assessed the effect of credit risk management in bank performance of Nepal during the 2001-
2011 period using 31 banks. The capital adequacy ratio, cost per loan and default rates were used as credit 
parameters, whereas ROA was a performance indicator. The results showed that credit risk management 
has a strong impact on bank financial performance.  
 
Li yuqi (2007) studied the determinants of bank profitability and its impact on risk management practices 
in the United Kingdom. The study utilized regression analysis between 1999 and 2006. Six measures of 
determinants of bank profitability were employed. He used capital, liquidity and credit as internal factors 
in bank performance. Inflation rate, interest rate and GDP growth rate were used as external determinants 
of bank profitability. Return on Asset (ROA) was used as a measure of a bank’s performance. It was found 
that liquidity and credit risk have a negative impact on bank profitability. 
 
Kolapo, Ayeni and Ojo (2012), while analyzing credit risk management efficiency from 2004-2009 in 
commercial banks of Nigeria, suggested some additional views into credit risk as profit-enhancing 
apparatus. Regression analysis was used for data analysis and revealed there is nominal causation between 
bank performance and deposit exposure. Kithinji (2010) determined the impact of credit risk management 
in Kenyan banks for the 2004-2008 period. He employed credit indicators as the ratio of non-performing 
loans and advances the ratio of loans and advances to total assets. The study revealed that the volume of 
profit of commercial banks is not determined by the level of non-performing loans and credit, as the 
implication recommends that other factors apart from non-performing loans and credit influence bank 
profitability.  
 
Besides, Naceur and Kandil (2008) evaluated the influence of capital obligation on bank performance and 
cost of intermediation employing Generalized Method of Moment (GMM) on time series data during the 
1989-2004 period. They used the ratio of net loans to deposit and ratio of capital to total asset and deposit 
as independent variables while return on equity and return on asset as the dependent variables to measure 
bank profitability. The results showed that the capital adequacy is a forecaster of a bank's performance. 
Gurdmundssoa, Ngok-Kisingula and Odongo (2013) assessed the task of regulatory capital obligation on 
bank control and competition in Kenya from 2001-2011 using panel data estimation of time series data. 
The results showed that, regulatory competence enhances the competition in banking sectors. Ravindra, 
Vyasi and Manmeet (2008) studied the impact of capital adequacy of the performance of selected 
commercial Banks in India using panel data models. The authors concluded that there is a positive 
association between capital adequacy ratio and profitability. 
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Common in the aforementioned studies is that they excluded the public banks, hence the need for the current 
research. To a certain extent, one may argue that commercial banks are heterogeneous from public banks 
because of political interference.  
 
DATA AND METHODOLOGY 
 
For the empirical investigation, both static and dynamic panel data analyses are utilized and effectively 
applied to a dataset consisting of the seven largest private and public Indian banks spanning the 2009-2012 
period. The term ‘panel data’ refers to the pooling of time series and cross-sectional observations of banks, 
on the same individual variables over several time periods (Baltagi, 2003). Panel data allow one to account 
for heterogeneity of the entities being observed. In addition, because of the size of the data set,’ there is 
more variability and hence less collinearity among the variables. Private banks were separated from public 
banks because of the heterogeneity between the two.  
 
The Static Model 
 
The use of pooled time series and cross sections allows us to take into account the unobserved and time-
invariant heterogeneity across different banks.  For the estimation of the models, the dataset that consists 
of N, which denotes partial units, was used; i = 1,…,N observed at T time periods, t = 1,…,T. Therefore, 
the total number of observations is T × N. Then, y is a (TN × 1) vector of endogenous variables, X is a (TN 
× k) matrix of exogenous variables, which does not include a column of units for the constant term. In the 
context of the research, N = 7 and T = 4. Given this, one can write a generic pooled linear regression model 
by ordinary least square procedure as shown in equation 1. I checked the regression specification using 
Ramsey’s reset shown in Appendices 1 and 2. 
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where yit is the dependent variable, β0 is the intercept term, βi is a k×1 vector of parameters to be estimated 
on the explanatory variables, and xit is a 1×k vector of observations on the explanatory variables, t = 1, . . 
. , T, i = 1, . . . , N and εit is random error term. Pooled OLS enables the researcher to capture the variation 
of what emerges through time or space simultaneously. 
The specification in equation (1) suggests a linear panel data model. The associated assumptions about the 
model that can be taken into account are as follows: 
 
 
a-Error terms are normally distributed and have zero mean and standard deviation si
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b-Similar variances among banks, si
2 = se2  "i 

c-Zero covariances among banks, Cov(eit ,ejs) = 0 for i ≠ j 
 
If the homogeneity hypothesis is rejected, the estimates based on the pooled model are as follows: 
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However, if the difference between βs however significant is thought to be small, then one could consider 
a trade-off of accepting some bias in order to reduce variances. If the departure of homogeneity is so great, 
then this could result in serious distortion in the conclusion, hence the choice of the best alternative static 
specification that links the pros and cons of each specification. I then tested for heteroskedasticity and serial 
correlation as shown in Tables 1 and 2. The presence of heteroskedasticity, the statistical inference based 
on σ2(X ′X)-1, would be biased, and t-statistics and F-statistics are inappropriate. 
 
Table 1: Heteroskedasticity Test: Breusch-Pagan-Godfrey 
 

Panel A: Private Banks 
          
F-statistic 1.579     Prob. F(4,23) 0.213 
Obs*R-squared 6.032     Prob. Chi-Square(4) 0.196 
Scaled explained SS 2.694     Prob. Chi-Square(4) 0.610 
Panel B: Public Banks  
F-statistic 0.645     Prob. F(4,23) 0.635 
Obs*R-squared 2.826     Prob. Chi-Square(4) 0.587 
Scaled explained SS 1.424     Prob. Chi-Square(4) 0.839 

This table tests for heteroskedasticity using Breusch-Pagan-Godfrey under the assumption that the error variance is a linear function of Xt.   This 
can be written as: tt X212 ααδ +=  for t =1,2,…..n 

 
Table 2: Breusch-Godfrey Serial Correlation LM Test 
 

Panel A: Private Banks    

F-statistic 0.073     Prob. F(2,21) 0.9295 

Obs*R-squared 0.194     Prob. Chi-Square(2) 0.9074 

Panel B: Public Banks    

F-statistic 1.885     Prob. F(2,21) 0.176 

Obs*R-squared 4.261     Prob. Chi-Square(2) 0.118 

The LM tests for serial correlation often in time series data. That is, the violation of: 0)()( == −− sttstt uuEuuCov  for all t≠ s 

  
The fixed effect model assumes that despite the variation in intercept across the banks, each individual 
intercept does not vary from time to time. Therefore, the intercept it1β  means it is time-invariant. Therefore, 
the fixed effect model can be expressed as follows: 
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Where y is the dependent variable for profitability and X denotes the variables of interest (capital adequacy, 
non-performing loans, credit to deposit and net interest margin ratios). The fixed effect across the firm was 
not significant individually or as a group as shown in Table 3.  
 
The common slope coefficients and constants may not be fixed but random. In this case, the random effects 
model would be appropriate. In a nutshell, the random effect is a compromise between pooling under 
complete homogeneity and pooling with common slope coefficient, but with the intercept varying cross-
sectionally. That is, all of the elements in the coefficient vector, slopes as well as intercepts, are random 
variables rather than fixed parameters. 
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Table 3: Fixed Effects on Banks 
 

Private Banks Public Banks 
Bank  Effect Bank Effect 
ICICI Bank  0.012 STATE -4.439 
HDFC -0.030 Punjab -1.373 
Axis Bank  0.308 Canara  3.955 
Kotak Mahihndra  0.022 baroda -0.272 
ING Vysya Bank -0.593 INDIA -0.937 
Induslnd bank  0.134 UNION  1.598 
Yes bank  0.156 IDBI  1.469 

This table shows the fixed effects across each bank, both public and private. 
 
Under the assumption of intercepts for the cross-section, which are random variables, and slope coefficients, 
which are fixed parameters, the vector would represent slopes while only the random error term would have 
two components. Thus: 
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The iµ  represents randomness, which is due to the choice of the cross-section (the random intercept), while 

itη  represents the randomness stemming from the cross-section and time period. 
 
The argument in favor of the random effects model is that the fixed effects model often results in a loss of 
many degrees of freedom and also eliminates a large portion of the total variation in the panel. Another 
argument is that βi combines several factors specific to the cross-sectional units and as such they represent 
‘specific ignorance’ (Maddala, 2001). Hence, βi can be treated as random variables by much the same 
argument that it represents ‘general ignorance’ can be treated as random variables. On the other hand, 
there are two arguments in favor of the use of the fixed effects model. The first, common in the analysis of 
variance literature, is that if the analysis wants to make inferences about only this set of cross-sectional 
units, then βi can be treated as fixed. On the other hand, if one wants to make inferences about the population 
from which these cross-sectional data come, then βi should be treated as random.  The Hausman test, which 
is derived from the t test, can identify the best model using the restricted F test, which can be expressed as 
follows: 
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Where 2

URR  and 2
RR are the values obtained from the unrestricted and unrestricted regressions, respectively. 

In addition, model specification was tested using the Ramsey reset test as shown in Appendix 2. Further, in 
order to test for structural break, recursive least squares (RELS) was used. This assesses how β changes 
over time. The basic idea is that if β changes significantly, then there is a structural break. The results of 
the two panels indicated no strong evidence to suggest poolability of the model. 
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RESULTS 
 
As shown in Table 4, the mean return on assets that measures profitability for private banks is 14.01, which 
is slightly higher than that of public banks (13.30).  This could be attributed to the efficiency of private 
banks in managing the non-performing assets. As shown, the mean for non-performing assets for private 
banks is just 0.38 compared with 13.30 for public banks. One of the biggest assets (excluding properties) 
is advances. If such advances are not readily accessible, a bank’s financial performance will be adversely 
affected. The Reserve Bank of India has classified advances into basically four categories: standard asset, 
which refers to a loan that is easily recoverable. The second category is substandard assets, which are non-
performing assets for periods of less than 12 months. The third category is doubtful debts, which are assets 
classified as non-performing loans exceeding 12 months. The fourth category is a loss where the loss has 
been identified and will be written off as bad debt.  
 
Table 4: Descriptive Statistics 
 

 Private Banks Public Banks 
 CAR NPA NIM CD ROE CAR NPA NIM CD ROE 
Mean 16.85 0.38 4.28 70.83 14.01 13.30 13.30 13.30 13.30 13.30 
Maximum 21.22 1.11 6.86 100.34 20.89 15.38 15.38 15.38 15.38 15.38 
Minimum 11.65 0.03 2.34 31.57 7.06 11.31 11.31 11.31 11.31 11.31 
Std. Dev 2.67 0.29 1.15 17.01 3.79 1.06 1.06 1.06 1.06 1.06 
N 28 28 28 28 28 28 28 28 28 28 

This table shows the descriptive statistics results for both private and public banks. CAR is capital adequacy ratio; NPA is non-performing assets; 
NIM is the net interest margin; CD is credit to deposit ratio; ROE is the return of equity. 
 
In terms of capital adequacy, the results indicate that private banks are more capitalized, with a mean of 
16.85 compared with 13.30 for public banks. Better capitalized banks may reflect higher management, 
quality, thereby generating a positive and a negative coefficient sign in the income and cost regression, 
respectively, resulting in an expected positive impact on profitability. In addition, Berger (1995) noted that 
well capitalized firms face lower expected bankruptcy costs, which in turn reduce their cost of funding and 
in turn increase their income. The results also show that the net interest margin for private banks is 4.28 
compared with 13.30 for public banks.  
 
Table 5 shows the correlation matrix for both private and public banks. Clearly, the capital adequacy ratio 
is positively associated with profitability in both cases. This implies that the more capitalized the bank, the 
more profitable it is. The capital adequacy ratio is the total of Tier 1 and Tier 2 capital and is measured as 
the ratio of capital to risk-adjusted assets and off-balance sheet exposure determined on a risk-weighted 
basis. A higher ratio reflects a bank’s ability to absorb unanticipated capital losses.  
 
As regards to asset quality, I analyzed non-performing loans. The degree to which provisions are made in 
anticipation of, or concurrent with, actual impairment in the loan portfolio reflects credit quality. A 
privatized bank may aggressively build its loan portfolio and could be forced to make large provisions for 
unanticipated bad debts. As shown in the correlation matrixes, there is a negative association between NPA 
and ROE. Although in both cases, the coefficient is negative, the magnitude for private banks is much 
higher than for the public banks. It is also possible that a privatized bank may be more efficient in managing 
its loan portfolio and therefore carry only a small loan loss provision. However, it is paramount to note that 
banks can smooth incomes by making higher provisions than necessary when credit quality and net income 
are high. Consequently, they may not increase provisions as much as they should if credit quality is 
deteriorating. Gunther and Moore (2000) argue that income smoothing will ensure that banks with asset 
quality problems can raise net income and retained earnings, thereby boosting Tier 1 capital.   
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Table 5:  Pearson Correlation Matrix for Private Banks 
 

 CAR NPA NIM CD ROE 
Panel A: Private Banks 
CAR 1     
NPA 0.273 1    
NIM -0.015 0.058 1   
CD -0.079 0.044 0.319 1  
ROE 0.031 -0.706 -0.106 0.226 1 
Panel B: Public Banks 
CAR 1     
NPA -0.321 1    
NIM 0.277 0.019 1   
CD -0.093 0.313 -.243 1  
ROE 0.340 -.352 .619 117 1 

The table shows the Pearson correlation between the independent and dependent variables. Panel A is on the private banks and panel B is on 
public banks. CAR is capital adequacy ratio; NPA is non-performing assets; NIM is the net interest margin; CD is credit to deposit ratio; ROE is 
the return of equity. 
 
Further, as shown in Table 6, capital adequacy has positive coefficient and significant at 1% using pooled 
OLS for private banks. However, as regards to the public banks, although positive coefficient, it's not 
significant. This is in line with Pasiouras and Kosmidou (2007) and García-Herrero et al. (2009) implying 
that, the best-performing banks are those that maintain a high level of equity relative to their assets. One 
could attribute this to the fact that, the banks with higher capital ratios tend to face lower costs of funding 
due to lower prospective bankruptcy costs. For a bank with capital below its equilibrium ratio, the expected 
bankruptcy costs are relatively high, and an increase in the capital ratios raises the expected profits by 
lowering the interest expenses on uninsured debt. However the negative association between capital 
adequacy and profitability was noted by Goddard et al. (2010) in eight European Union member countries 
between 1992 and 2007. The negative coefficient could be because banks are required to retain a certain 
amount that is not lend out and hence is tied capital. However, banks with higher capital–asset ratios are 
considered relatively safer in the event of loss or liquidation. On the other hand, low-capitalized banks may 
be considered risky. The results show a positive effect of inefficiency on risk-taking, which supports the 
moral hazard hypothesis that poor performers are more vulnerable to risk-taking than high-performance 
banks. 
 
The need for risk management in the banking sector is inherent in the nature of the banking business. Poor 
asset quality is one major cause of bank failures. During periods of increased uncertainty, financial 
institutions may decide to diversify their portfolios and/or raise their liquid holdings in order to reduce their 
risk. Abreu and Mendes (2002), who examined the banks in Portugal, Spain, France and Germany, noted 
that the loans-to-assets ratio, as a proxy for risk, has a positive impact on the bank’s profitability.  Table 6 
shows that in both private and public banks, non-performing assets have a significant negative coefficient 
using pooled OLS in line with Bourke (1989) and Molyneux and Thornton (1992). This implies that, the 
more the non-performing loans, the less profitable the bank is hence decreasing liquidity position.  An 
interesting result is the effect of interest margin. The results indicate a negative coefficient for both public 
and private banks. Although it is significant at 1% for public banks, it is 10% for private banks. The negative 
and significant coefficient implies that the lower the interest the bank charges, the more profitable they are. 
The lower the interest, the more the bank is likely to attract borrowers and the ease it likely the borrower to 
honor the obligation.  Indeed, the correlation for both private and private banks indicates that there is a 
positive association between the NIM and NPA indicating the higher the interest rates, the higher the non-
performing. 
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Table 6: Regression Analysis Using Pooled OLS, Fixed Effect and Random Effect 
 

 Private Banks Public Banks 
Variable Pooled OLS Fixed Effect Random Effect Pooled OLS Fixed Effects Random Effect 
C 15.849** 

(1.392) 
20.701** 
(6.087) 

16.332*** 
(3.742) 

3.650 
(3.770) 

5.959 
(10.059) 

4.176 
(8.751) 

CAR 0.348*** 
(0.065) 

-0.110 
(0.255) 

0.299 
(0.178) 

0.306 
(0.258) 

0.005 
(0.888) 

0.291 
(0.611) 

CD -0.030** 
(0.010) 

-0.021 
(0.041) 

-0.032 
(0.027) 

0.006 
(0.017) 

-0.052 
(0.065) 

0.002 
(0.042) 

NIM -0.352* 
(0.154) 

-0.360 
(0.686) 

-0.232 
(0.436) 

4.465*** 
(0.446) 

5.793* 
(2.563) 

4.446*** 
(1.074) 

NPA -10.730*** 
(0.597) 

-4.737 
(7.839) 

-10.664*** 
(1.716) 

-3.496*** 
(0.666) 

-2.148** 
(3.656) 

-3.472** 
(1.619) 

Adj. R sqrd 0.67 0.68 0.57 0.49  0.41 
F –Statistic  87.396*** 6.593** 9.677*** 41.395*** 0.57 5.601** 
AIC 4.383 4.69  5.169 5.286  
Hannan-Quinn 4.421 4.844  5.208 5.446  
DW 1.761 2.030 2.029 1.600 1.968 0.953 
Hausman test  Chi sqr stat.  5.838 

p. value. 0.212 
 Chi sqr stat. 10.091 

p. value. 0.038 
This table shows the result of running multiple regression analyzing applying the pooled ordinary least square, fixed effects and random effects. 
Independent variables: CAR is capital adequacy ratio; NPA is non-performing assets; NIM is the net interest margin; CD is credit to deposit ratio 
and dependent variable, ROE is the return of equity. AIC is Akaike Information Criteria. ***, **, and * indicate significance at the 1,5 and 10 
percent levels respectively. 
 
CONCLUSION 
 
The objective of this study was to assess how private banks differ from public banks in terms of risk 
management. Using 14 banks for the 2009-2012 period, the data indicates that private banks are more 
capitalized compared with public banks. The CAR is 17% for private banks and 13% for public banks. The 
RBI has set CAR for Indian banks to be 9%, which is higher than in most developed countries. The capital 
adequacy ratio on public sectors continues to decline due to an elevated credit demand and obligation of 
higher provisions to buffer against asset quality deterioration. NPA negative impacts on the capital 
adequacy ratio, profitability and bank credibility (Kumar and Singh, 2012). Using fixed effects, the results 
are consistent with previous studies (Kaaya and Pastroy, 2013) Frederick, 2012), Kithinji, 2010) Felix and 
Claudine, 2008). That is, the effect of NPA is significant in influencing negatively the profitability of both 
private and public banks. The increase of NPA on both public and private banks could be attributed to the 
diversion of funds away from the actual purpose for which they were granted as well as misappropriation 
of funds by borrowers. Apart from that severe economic conditions and market factors stemming from 
regulatory changes, recessionary conditions and feeble resources for inefficient management and stressed 
labor relations have affected the conditions of business and forced them to default on their loan repayments. 
The research denotes that the public sector banks had to face a reduction in NIM significantly high 
compared to private banks. This could be because private banks could hedge themselves by diversification.  
Therefore, the results indicate that credit risk management significantly affects both banks, though 
compared to the public sector, private banks are far better capitalized and managed more effectively in 
terms of asset quality. However, for future research, there is a need to include other macroeconomic 
variables and the size of the bank in assessing capital adequacy and profitability for both private and public 
banks. 
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Appendix 1: Measurement of the Variables 
 

Variable Proxy Measurement 
Profitability ROE Profit available to shareholders/ shareholders’ funds.  
Capital adequacy ratio CAR Tier 1 + Tier 2 capital 
Asset quality NPA Non-performing assets/ total assets. 
Management quality Credit Deposit Credit (loans) / Total deposits 
Earning ability NIM Interest earning- Interest on deposit. 

This table shows the measurements of variables. Dependent variable, profitability measured by Return on Equity (ROE); dependent variables, 
capital adequacy ratio (CAR), asset quality measured by non-performing assets (NPA), management quality and earning ability measured by net 
interest margin (NIM) 
 
Appendix 2: Test of Specification. Ramsey RESET   
 

Panel A: Public Banks  
      Value df Probability  

t-statistic  0.151  22  0.880  
F-statistic  0.023 (1, 22)  0.880  
Likelihood ratio  0.029  1  0.864  
F-test summary:   

 Sum of Sq. df Mean Squares  
Test SSR  0.284  1  0.284  
Restricted SSR  271.72  23  11.81  
Unrestricted SSR  271.43  22  12.338  
LR test summary:   

 Value df   
Restricted LogL -71.546  23   
Unrestricted LogL -71.531  22   

Panel B: Private Banks 
 Value df Probability  

t-statistic  0.297  22  0.768  
F-statistic  0.088 (1, 22)  0.768  
Likelihood ratio  0.112  1  0.737  
F-test summary:   

 Sum of Sq. df Mean Squares  
Test SSR  0.495  1  0.495  
Restricted SSR  123.80  23  5.382  
Unrestricted SSR  123.30  22  5.604  
LR test summary:   

 Value df   
Restricted LogL -60.541  23   
Unrestricted LogL -60.484  22   

          
This table shows the result of Ramsey Reset test employed to test a linear specification against a non-linear specification using F test statistic: The 
F test statistics is expressed as: 
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Where SSRs are the sum of squared residuals for the respective regressions; 
M is the number of restrictions; N is the number of observations; 
K is the number of parameters estimated in the unrestricted equation. 
Specification: ROE C CAR CREDIT_DEPOSIT NIM NPA. Omitted Variables: Squares of fitted values  
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Appendix 3: Redundant Fixed Effects Tests 
 

Panel A: Public Banks   
     

Effects Test Statistic   d.f.  Prob.  
     

Cross-section F 2.383 (6,17) 0.074 
Cross-section Chi-square 17.092 6 0.008 
Panel B: Private Banks    
Cross-section F 1.551 (6,16) 0.024 
Cross-section Chi-square 12.379 6 0.054 

This table shows that in both panels, the p-values associated to the F-statistics and the Chi-square statistics are both significant at 10%, which 
provides evidence against the null hypothesis that the fixed effects are all equal to each other. This suggests that there is unobserved heterogeneity. 
 
REFERENCES 
 
Abreu, M. and Mendes, V. (2002). Commercial Bank Interest Margins and Profitability: Evidence from 
E.U. Countries. Working Paper Series, Porto. 
 
Afriyie, H. O., and Akotey, J. O (2010): credit risk management and profitability of selected rural and 
community banks in Ghana. Catholic University College of Ghana. 
 
Baltagi, B. H. 2003. Econometric analysis of panel data. London: Wiley. 
 
Banking Supervision. Basel Committee on Banking Supervision. Available at: 
http://www.bis.org/publ/bcbs129.pdf. Accessed on 10 January 2014. 
 
Basel Committee on Banking Supervision (2009): Principles for the Management of Credit Risk - 
consultative document; Basel, Switzerland, Available on at http/www/Bank for International Settlements. 
 
Basel Committee on Banking Supervision (September 2006). Principles for the Management of Credit 
Risk, Risk Management Group of the Basel Committee on Banking Supervision. Accessed at: 
http://www.bis.org/publ/bcbs75.pdf. Accessed 02 Feb 2014. 
 
Berger, A. (1995). The profit–structure relationship in banking: Tests of market-power and efficient-
structure hypotheses. Journal of Money, Credit and Banking, Vol. 27, pp. 404–431. 
 
Boahene S. H. Dasah J. and Agyei S. K. (2012). Credit Risk and Profitability of Selected Banks in Ghana. 
Research Journal of Finance and Accounting. Vol. 3(07). pp. 6-14. 
 
Bourke, P. (1989). Concentration and other determinants of bank profitability in Europe, North America 
and Australia. Journal of Banking and Finance, Vol. 13 (1), pp. 65–79. 
 
Chen, K. and Pan, C. (2012): An Empirical Study of Credit Risk Efficiency of Banking Industry in 
Taiwan, Web Journal of Chinese Management Review, Vol. 15(1), pp. 1-16. 
 
Felix, A.T and Claudine, T. N (2008). Bank Performance and Credit Risk Management, Unpublished 
Masters Dissertation in Finance, University of Skovde  
 
Frederick, T., Masood, O., Thapa, P. D. P., Bellalah, M., Levyne, O. (2012). Does Co-integration and 
Causal Relationship Exist between the Non-stationary Variables for Chinese Bank's Profitability? An 
Empirical Evidence. // International Journal of Business; Vol. 17 Issue 2, p194. 
 

106 
 



The International Journal of Business and Finance Research ♦ VOLUME 10 ♦ NUMBER 1 ♦ 2016 
 

García-Herrero, A., Gavilá, S. and Santabárbara, D. (2009). What explains the low profitability of 
Chinese banks? Journal of Banking and Finance, Vol.  33, pp. 2080–2092. 
 
Goddard, J., Molyneux, P., Liu, H. and Wilson, J. O. S. (2010). The Persistence of Bank Profit. Bangor 
Business School Working Paper. 
 
Greuning H. V. and Bratanovic, S. B. (2003) “Analyzing and Managing Banking 
Risk: A framework for assessing corporate governance e and Financial Risk”, The World Bank, 
Washington D.C. 
 
Gudmundssoa, R. Ngoka-Kisingul, K. and Odongo M. T. (2013), “The role of capital requirement on 
bank competition and stability: The Case of Kenyan Banking Industry” Centre for Research on Financial 
Markets and Policy. 
 
Gunther, J. and Moore, R. (2000), “Early warning models in real time,” Federal Reserve Bank of Dallas, 
Financial Industry Studies, working paper, No. 1-00, October. 
 
Hennie V. G (2003), Analyzing and Managing Banking Risk: A Framework for Assessing Corporate 
Governance and Financial Risk, 2nd Edition, Washington DC: World Bank Publications. 
 
Kaaya, I. and Pastory, D. (2013). Credit Risk and Commercial Banks performance in Tanzania: a Panel 
Data Analysis. Research Journal of Finance and Accounting, 4(16), pp.55 -62. 
 
Kithinji, A. M. (2010). Credit Risk Management and Profitability of Commercial Banks in Kenya, School 
of Business, University of Nairobi, Nairobi. 
 
Kolapo, T. F, Ayeni R. K. and Oke, O. (2012). “Credit Risk Management and Banks Performance” 
Australian Journal of Business and Management Research. Vol. 2 (2), pp 31 – 38. 
 
Kumar, M. and Singh, G. (2012), Mounting NPAs In Indian Commercial Banks, International Journal Of 
Transformations In Business Management, (Ijtbm, Vol 1, Issue 6, Apr - Jun 2012 ISSN 2231 - 6868) 
 
Li Yuqi (2007). “Determinants of Banks profitability and its implication on Risk management practices: 
Panel Evidence from the U.K”, University of Nottingham 
 
Maddala, G. S. (2001), Introduction to econometrics. 3rd Ed. John Willey & Son Ltd. 
 
Manzura, B and Juanjuan S. (2009). “Credit risk management and profitability in commercial banks in 
Sweden” School of Business Economics and Law in Gothenburg. Available at: 
https://gupea.ub.gu.se/bitstream/2077/20857/1/gupea_2077_20857_1.pdf. Accessed on 01 Feb 2014.   
 
Molyneux, P. and Thornton, J. (1992). Determinants of European bank profitability: A note. Journal of 
Banking and Finance, Vol. 16, pp. 1173–1178. 
 
Naceur, S. B. and Kandil, M., (2008). “The impact of capital requirement on banks costs of 
intermediation and performance” IMF working paper. WP/13/160. Available at: 
http://www.imf.org/external/pubs/ft/wp/2013/wp13160.pdf. Accessed on 10 March 2014. 
 
Paradi, J. C., H. Zhu and B. Edelstein (2012). 'Identifying managerial groups in a large Canadian bank 
branch network with a DEA approach.' European Journal of Operational Research. Vol. 219: pp. 178-
187. 

107 
 



I. Oino | IJBFR ♦ Vol. 10 ♦ No. 1 ♦ 2016 
 

Pasiouras, F. and Kosmidou, K. (2007). Factors influencing the profitability of domestic and foreign 
commercial banks in the European Union. Research in International Business and Finance, Vol. 21, pp. 
222–237. 
 
Poudel, R. P. S. (2012). The impact of credit risk management on financial performance of commercial 
banks in Nepal. International Journal of Arts and Commerce, Vol. 1(5), pp. 9-15. 
 
Ravindra Y, Vyasi R. K. and Manmeet S. (2008). “The impact of capital adequacy requirements on 
performance of scheduled commercial banks” Asian-pacific Business review Vol. 1. pp.1-5. 
 
Richard E, Chijoriga M, Kaijage E, Peterson C, Bohman H. 2008. Credit risk management system of a 
commercial bank in Tanzania. International Journal of Emerging Markets. 3(3):323-332. 
 
Saunders, A. and Corneet, M. (2005), Financial Institution Management, McGraw Publication, London. 
 
Sobhy. N. A.  M. (2013), The Impact of Service Quality on Financial Performance and Corporate Social 
Responsibility: Conventional Versus Islamic Banks in Egypt, International Journal of Finance and 
Accounting, Vol. 2 (3), pp. 150-163.  
 
ACKNOWLEDGEMENT 
 
I would like to thank the journal editors, Mercedes and Terrance Jalbert and two anonymous referees, for 
their insightful comments. Any errors are my own. 
 
BIOGRAPHY 
 
Dr. Isaiah Oino is a Senior Lecturer at University of East London, Business and Law School. He can be 
contacted at the following address: Stratford Campus, Water Lane London E15 4LZ, United Kingdom. Tel: 
02082234896. Email:  i.oino@uel.ac.uk  
 

108 
 



REVIEWERS 
The IBFR would like to thank the following members of the academic community and industry for their much appreciated 
contribution as reviewers. 

Hisham Abdelbaki, University of Mansoura - Egypt 
 

Isaac Oluwajoba Abereijo, Obafemi Awolowo University 
 

Naser Abughazaleh, Gulf University For Science And 
Technology 
 

Nsiah Acheampong, University of Phoenix 
 

Vera Adamchik, University of Houston-Victoria 
 

Iyabo Adeoye, National Horticultural Research Instittute, 
Ibadan, Nigeria. 
 

Michael Adusei, Kwame Nkrumah University of Science 
And Technology 
 

Mohd Ajlouni, Yarmouk University 
 

Sylvester Akinbuli, University of Lagos 
 

Anthony Akinlo, Obafemi Awolowo University 
 

Yousuf Al-Busaidi, Sultan Qaboos University 
 

Khaled Aljaaidi, Universiti Utara Malaysia 
 

Hussein Al-tamimi, University of Sharjah 
 

Paulo Alves, CMVM, ISCAL and Lusofona University 
 

Ghazi Al-weshah, Albalqa Applied University 
 

Glyn Atwal, Groupe Ecole Supérieure de Commerce de 
Rennes 
 

Samar Baqer, Kuwait  University College of Business 
Administration 
 

Susan C. Baxter, Bethune-Cookman College 
 

Nagib Bayoud, Tripoli University 
 

Ahmet Bayraktar, Rutgers University 
 

Kyle Brink, Western Michigan University 
 

Giovanni Bronzetti, University of Calabria 
 

Karel Bruna, University of Economics-Prague 
 

Priyashni Chand, University of the South Pacific 
 

Wan-Ju Chen, Diwan College of Management 
 

Yahn-shir Chen, National Yunlin University of Science and 
Techology, Taiwan 
 

Bea Chiang, The College of New Jersey 
 

Te-kuang Chou, Southern Taiwan University 
 

Shih Yung Chou, University of the Incarnate Word 
 

Caryn Coatney, University of Southern Queensland 
 

Iyanna College of Business Administration,  
 

Michael Conyette, Okanagan College 
 

Huang Department of Accounting, Economics & Finance,  
 

Rajni Devi, The University of the South Pacific 
 

Leonel Di Camillo, Universidad Austral 
 

Steven Dunn, University of Wisconsin Oshkosh 
 

Mahmoud Elgamal, Kuwait University 
 

Ernesto Escobedo, Business Offices of Dr. Escobedo 
 

Zaifeng Fan, University of Wisconsin whitewater 
Perrine Ferauge University of Mons 
 

Olga Ferraro, University of Calabria 
 

William Francisco, Austin Peay State University 
 

Peter Geczy, AIST 
 

Lucia Gibilaro, University of Bergamo 
 

Hongtao Guo, Salem State University 
 

Danyelle Guyatt, University of Bath 
 

Zulkifli Hasan, Islamic University College of Malaysia 
 

Shahriar Hasan, Thompson Rivers University 
 

Peng He, Investment Technology Group 
 

Niall Hegarty, St. Johns University 
 

Paulin Houanye, University of International Business and 
Education, School of Law 
 

Daniel Hsiao, University of Minnesota Duluth 
 

Xiaochu Hu, School of Public Policy, George Mason 
University 
 

Jui-ying Hung, Chatoyang University of Technology 
 

Fazeena Hussain, University of the South Pacific 
 

Shilpa Iyanna, Abu Dhabi University 
 

Sakshi Jain, University of Delhi 
 

Raja Saquib Yusaf Janjua, CIIT 
 

Yu Junye, Louisiana State University 
 

Tejendra N. Kalia, Worcester State College 
 

Gary Keller, Eastern Oregon University 
 

Ann Galligan Kelley, Providence College 
 

Ann Kelley, Providence college 
 

Ifraz Khan, University of the South Pacific 
 

Halil Kiymaz, Rollins College 
 

Susan Kowalewski, DYouville College 
 

Bamini Kpd Balakrishnan, Universiti Malaysia Sabah 
 

Bohumil Král, University of Economics-Prague 
 

Jan Kruger, Unisa School for Business Leadership 
 

Christopher B. Kummer, Webster University-Vienna 
 

Mei-mei Kuo, JinWen University of Science & Technology 
 

Mary Layfield Ledbetter, Nova Southeastern University 
 

John Ledgerwood, Embry-Riddle Aeronautical University 
 

Yen-hsien Lee, Chung Yuan Christian University 
 

Shulin Lin, Hsiuping University of Science and 
Technology 
 

Yingchou Lin, Missouri Univ. of Science and Technology 
 

Melissa Lotter, Tshwane University of Technology 
 

Xin (Robert) Luo, Virginia State University 
 

Andy Lynch, Southern New Hampshire University 
 

Abeer Mahrous, Cairo university 
 

Gladys Marquez-Navarro, Saint Louis University 
 

Cheryl G. Max, IBM 
 

Romilda Mazzotta, University of Calabria 
 

Mary Beth Mccabe, National University 
 

Avi Messica, Holon Institute of Technology 
 

Scott Miller, Pepperdine University 
 



Cameron Montgomery, Delta State University 
 

Sandip Mukherji, Howard University 
 

Tony Mutsue, Iowa Wesleyan College 
 

Cheedradevi Narayanasamy, Graduate School of Business, 
National University of Malaysia 
 

Dennis Olson, Thompson Rivers University 
 

Godwin Onyeaso, Shorter University 
 

Bilge Kagan Ozdemir, Anadolu University 
 

Dawn H. Pearcy, Eastern Michigan University 
 

Pina Puntillo, University of Calabria (Italy) 
 

Rahim Quazi, Prairie View A&M University 
 

Anitha Ramachander, New Horizon College of Engineering 
 

Charles Rambo, University Of Nairobi, Kenya 
 

Prena Rani, University of the South Pacific 
 

Kathleen Reddick, College of St. Elizabeth 
 

Maurizio Rija, University of Calabria. 
 

Matthew T. Royle, Valdosta State University 
 

Tatsiana N. Rybak, Belarusian State Economic University 
 

Rafiu Oyesola Salawu, Obafemi Awolowo University 
 

Paul Allen Salisbury, York College, City University of 
New York 
 

Leire San Jose, University of Basque Country 
 

I Putu Sugiartha Sanjaya, Atma Jaya Yogyakarta 
University, Indonesia 
 

Sunando Sengupta, Bowie State University 
 

Brian W. Sloboda, University of Phoenix 
 

Smita Mayuresh Sovani, Pune University 
 

Alexandru Stancu, University of Geneva and IATA 
(International Air Transport Association) 
 

Jiří Strouhal, University of Economics-Prague 
 

Vichet Sum, University of Maryland -- Eastern Shore 
 

Qian Sun, Kutztown University 
 

Diah Suryaningrum, Universitas Pembangunan Nasional 
Veteran Jatim 
 

Andree Swanson, Ashford University 
 

James Tanoos, Saint Mary-of-the-Woods College 
 

Jeannemarie Thorpe, Southern NH University 
 

Ramona Toma, Lucian Blaga University of Sibiu-Romania 
Alejandro Torres Mussatto Senado de la Republica & 
Universidad de Valparaíso 
 

Jorge Torres-Zorrilla, Pontificia Universidad Católica del 
Perú 
 

William Trainor, East Tennessee State University 
 

Md Hamid Uddin, University Of Sharjah 
 

Ozge Uygur, Rowan University 
 

K.W. VanVuren, The University of Tennessee – Martin 
 

Vijay Vishwakarma, St. Francis Xavier University 
 

Ya-fang Wang, Providence University 
 

Richard Zhe Wang, Eastern Illinois University 
 

Jon Webber, University of Phoenix 
 

Jason West, Griffith University 
 

Wannapa Wichitchanya, Burapha University 
 

Veronda Willis, The University of Texas at San Antonio 
 

Bingqing Yin, University of Kansas 
 

Fabiola Baltar, Universidad Nacional de Mar del Plata 
 

Myrna Berrios, Modern Hairstyling Institute 
 

Monica Clavel San Emeterio, University of La Rioja 
 

Esther Enriquez, Instituto Tecnologico de Ciudad Juarez 
 

Carmen Galve-górriz, Universidad de Zaragoza 
 

Blanca Rosa Garcia Rivera, Universidad Autónoma De 
Baja California 
 

Carlos Alberto González Camargo, Universidad Jorge 
Tadeo Lozano 
 

Hector Alfonso Gonzalez Guerra, Universidad Autonoma 
De Coahuila 
 

Claudia Soledad Herrera Oliva, Universidad Autónoma De 
Baja California 
 

Eduardo Macias-Negrete, Instituto Tecnologico De Ciudad 
Juarez 
 

Jesús Apolinar Martínez Puebla, Universidad Autónoma 
De Tamaulipas 
 

Francisco Jose May Hernandez, Universidad Del Caribe 
 

Aurora Irma Maynez Guaderrama, Universidad Autonoma 
De Ciudad Juarez 
 

Linda Margarita Medina Herrera, Tecnológico De 
Monterrey.  Campus Ciudad De México 
 

Erwin Eduardo Navarrete Andrade, Universidad Central  
De Chile 
 

Gloria Alicia Nieves Bernal, Universidad Autónoma Del 
Estado De Baja California 
 

Julian Pando, University Of The Basque Country 
 

Eloisa Perez, Macewan University 
 

Iñaki Periáñez, Universidad Del Pais Vasco (Spain) 
 

Alma Ruth Rebolledo Mendoza, Universidad De Colima 
 

Carmen Rios, Universidad del Este 
 

Celsa G. Sánchez, CETYS Universidad 
 

Adriana Patricia Soto Aguilar, Benemerita Universidad 
Autonoma De Puebla 
Amy Yeo, Tunku Abdul Rahman College 
 

Vera Palea, University of Turin  
 

Fabrizio Rossi,University of Cassino and Southern Lazio 
 

Intiyas Utami , Satya Wacana Christian University 
 

Ertambang Nahartyo, UGM 
 

Julian Vulliez, University of Phoenix  
 

Mario Jordi Maura, University of Puerto Rico 
 

Surya Chelikani, Quinnipiac University 
 

Firuza Madrakhimov, University of North America 
 

Erica Okere, Beckfield College 
 

Prince Ellis, Argosy University 
 

Qianyun Huang, City University of New York-Queens 
College

 
 



REVIEWERS 
The IBFR would like to thank the following members of the academic community and industry for their much appreciated 
contribution as reviewers. 

 
Haydeé Aguilar, Universidad Autónoma De Aguascalientes 
 

Bustamante Valenzuela Ana Cecilia, Universidad 
Autonoma De Baja California 
 

María Antonieta Andrade Vallejo, Instituto Politécnico 
Nacional 
 

Olga Lucía Anzola Morales, Universidad Externado De 
Colombia 
 

Antonio Arbelo Alvarez, Universidad De La Laguna 
 

Hector Luis Avila Baray, Instituto Tecnologico De Cd. 
Cuauhtemoc 
 

Graciela Ayala Jiménez, Universidad Autónoma De 
Querétaro 
 

Albanelis Campos Coa, Universidad De Oriente 
 

Carlos Alberto Cano Plata, Universidad De Bogotá Jorge 
Tadeo Lozano 
 

Alberto Cardenas, Instituto Tecnologico De Cd. Juarez 
 

Edyamira Cardozo, Universidad Nacional Experimental De 
Guayana 
 

Sheila Nora Katia Carrillo Incháustegui, Universidad 
Peruana Cayetano Heredia 
 

Emma Casas Medina, Centro De Estudios Superiores Del 
Estado De Sonora 
 

Benjamin Castillo Osorio, Universidad Pontificia 
Bolibvariana UPB-Seccional Montería 

 

María Antonia Cervilla De Olivieri, Universidad Simón 
Bolívar 
 

Cipriano Domigo Coronado García, Universidad Autónoma 
De Baja California 
 

Semei Leopoldo Coronado Ramírez, Universidad De 
Guadalajara 
 

Esther Eduviges Corral Quintero, Universidad Autónoma 
De Baja California 
 

Dorie Cruz Ramirez, Universidad Autonoma Del Estado 
De Hidalgo /Esc. Superior De Cd. Sahagún 
 

Tomás J. Cuevas-Contreras, Universidad Autónoma De 
Ciudad Juárez 
 

Edna Isabel De La Garza Martinez, Universidad Autónoma 
De Coahuila 
 

Hilario De Latorre Perez, Universidad Autonoma De Baja 
California 
 

Javier De León Ledesma, Universidad De Las Palmas De 
Gran Canaria - Campus Universitario De Tafira 
 

Hilario Díaz Guzmán, Universidad Popular Autónoma Del 
Estado De Puebla 
 

Cesar Amador Díaz Pelayo, Universidad De Guadalajara, 
Centro Universitario Costa Sur 
 

Avilés Elizabeth, Cicese 
 

Ernesto Geovani Figueroa González, Universidad Juárez 
Del Estado De Durango 
 

Ernesto Geovani Figueroa González, Universidad Juárez 
Del Estado De Durango 
 

Carlos Fong Reynoso, Universidad De Guadalajara 
 

Ana Karen Fraire, Universidad De Gualdalajara 
 

Teresa García López, Instituto De Investigaciones Y 
Estudios Superiores De Las Ciencias Administrativas 
 

Helbert Eli Gazca Santos, Instituto Tecnológico De Mérida 
 

Denisse Gómez Bañuelos, Cesues 
 

María Brenda González Herrera, Universidad Juárez Del 
Estado De Durango 
 

Ana Ma. Guillén Jiménez, Universidad Autónoma De Baja 
California 
 

Araceli Gutierrez, Universidad Autonoma De 
Aguascalientes 
 

Andreina Hernandez, Universidad Central De Venezuela 
 

Arturo Hernández, Universidad Tecnológica 
Centroamericana 
 

Alejandro Hernández Trasobares, Universidad De Zaragoza 
 

Alma Delia Inda, Universidad Autonoma Del Estado De 
Baja California 
 

Carmen Leticia Jiménez González, Université De Montréal 
Montréal Qc Canadá. 
 

Gaspar Alonso Jiménez Rentería, Instituto Tecnológico De 
Chihuahua 
 

Lourdes Jordán Sales, Universidad De Las Palmas De Gran 
Canaria 
 

Santiago León Ch., Universidad Marítima Del Caribe 
 

Graciela López Méndez, Universidad De Guadalajara-
Jalisco 
 

Virginia Guadalupe López Torres, Universidad Autónoma 
De Baja California 
 

Angel Machorro Rodríguez, Instituto Tecnológico De 
Orizaba 
 

Cruz Elda Macias Teran, Universidad Autonoma De Baja 
California 
 

Aracely Madrid, ITESM, Campus Chihuahua 
 

Deneb Magaña Medina, Universidad Juárez Autónoma De 
Tabasco 
 

Carlos Manosalvas, Universidad Estatal Amazónica 
 

Gladys Yaneth Mariño Becerra, Universidad Pedagogica Y 
Tecnológica De Colombia 
 

Omaira Cecilia Martínez Moreno, Universidad Autónoma 
De Baja California-México 
 

Jesus Carlos Martinez Ruiz, Universidad Autonoma De 
Chihuahua 
 

Alaitz Mendizabal, Universidad Del País Vasco 
 

Alaitz Mendizabal Zubeldia, Universidad Del País Vasco/ 
Euskal Herriko Unibertsitatea 
 

Fidel Antonio Mendoza Shaw, Universidad Estatal De 
Sonora 
 

Juan Nicolás Montoya Monsalve, Universidad Nacional De 
Colombia-Manizales 
 

Jennifer Mul Encalada, Universidad Autónoma De Yucatán 



 

Gloria Muñoz Del Real, Universidad Autonoma De Baja 
California 
 

Alberto Elías Muñoz Santiago, Fundación Universidad Del 
Norte 
 

Bertha Guadalupe Ojeda García, Universidad Estatal De 
Sonora 
 

Erika Olivas, Universidad Estatal De Sonora 
 

Erick Orozco, Universidad Simon Bolivar 
 

Rosa Martha Ortega Martínez, Universidad Juárez Del 
Estado De Durango 
 

José Manuel Osorio Atondo, Centro De Estudios 
Superiores Del Estado De Sonora 
 

Luz Stella Pemberthy Gallo, Universidad Del Cauca 
 

Andres Pereyra Chan, Instituto Tecnologico De Merida 
 

Andres Pereyra Chan, Instituto Tecnologico De Merida 
 

Adrialy Perez, Universidad Estatal De Sonora 
 

Hector Priego Huertas, Universidad De Colima 
 

Juan Carlos Robledo Fernández, Universidad EAFIT-
Medellin/Universidad Tecnologica De Bolivar-Cartagena 
 

Natalia G. Romero Vivar, Universidad Estatal De Sonora 
 

Humberto Rosso, Universidad Mayor De San Andres 
 

José Gabriel Ruiz Andrade, Universidad Autónoma De 
Baja California-México 
 

Antonio Salas, Universidad Autonoma De Chihuahua 
 

Claudia Nora Salcido, Universidad Juarez Del Estado De 
Durango 
 

Juan Manuel San Martín Reyna, Universidad Autónoma De 
Tamaulipas-México 
 

Francisco Sanches Tomé, Instituto Politécnico da Guarda 
 

Edelmira Sánchez, Universidad Autónoma de Ciudad 
Juárez 
 

Deycy Janeth Sánchez Preciado, Universidad del Cauca 
 

María Cristina Sánchez Romero, Instituto Tecnológico de 
Orizaba 
 

María Dolores Sánchez-fernández, Universidade da Coruña 
 

Luis Eduardo Sandoval Garrido, Universidad Militar de 
Nueva Granada 
 

Pol Santandreu i Gràcia, Universitat de Barcelona, 
Santandreu Consultors 
 

Victor Gustavo Sarasqueta, Universidad Argentina de la 
Empresa UADE 
 

Jaime Andrés Sarmiento Espinel, Universidad Militar de 
Nueva Granada 
 

Jesus Otoniel Sosa Rodriguez, Universidad De Colima 
 

Edith Georgina Surdez Pérez, Universidad Juárez 
Autónoma De Tabasco 
 

Jesús María Martín Terán Gastélum, Centro De Estudios 
Superiores Del Estado De Sonora 
 

Jesus María Martín Terán Terán Gastélum, Centro De 
Estudios Superiores Del Estado De Sonora 
 

Jesús María Martín Terán Gastélum, Centro De Estudios 
Superiores Del Estado De Sonora 
 

Maria De La Paz Toldos Romero, Tecnologico De 
Monterrey, Campus Guadalajara 
 

Abraham Vásquez Cruz, Universidad Veracruzana 
 

Angel Wilhelm Vazquez, Universidad Autonoma Del 
Estado De Morelos 
 

Lorena Vélez García, Universidad Autónoma De Baja 
California 
 

Alejandro Villafañez Zamudio, Instituto Tecnologico de 
Matamoros 
 

Hector Rosendo Villanueva Zamora, Universidad 
Mesoamericana 
 

Oskar Villarreal Larrinaga, Universidad del País 
Vasco/Euskal Herriko Universitatea 
 

Delimiro Alberto Visbal Cadavid, Universidad del 
Magdalena 
 

Rosalva Diamantina Vásquez Mireles, Universidad 
Autónoma de Coahuila 
 

Oscar Bernardo Reyes Real, Universidad de Colima 
 
 
 

 

 
 

 



HOW TO PUBLISH

Submission Instructions

The Journal welcomes submissions for publication consideration. Complete directions for manuscript 
submission are available at the Journal website www.theIBFR.com/journal.htm. Papers may be submitted 
for initial review in any format. However, authors should take special care to address spelling and grammar 
issues prior to submission. Authors of accepted papers are required to precisely format their document 
according to the journal guidelines.

There is no charge for standard paper reviews. The normal review time for submissions is 90-120 days.  
However, authors desiring a quicker review may elect to pay an expedited review fee, which guarantees an 
inditial review within two weeks. Authors of accepted papers are required to pay a publication fee based on 
the manuscript length and number of authors. Please see our website for current publication and expedited 
review rates.

Authors submitting a manuscript for publication consideration must guarantee that the document contains 
the original work of the authors, has not been published elsewhere, and is not under publication consideration 
elsewhere. In addition, submission of a manuscript implies that the author is prepared to pay the publication 
fee should the manuscript be accepted.

Subscriptions

Individual and library subscriptions to the Journal are available. Please contact us  by mail or by email to: 
admin@theibfr.com for updated information.  

Contact Information

Mercedes Jalbert, Managing Editor 
The IBFR
P.O. Box 4908
Hilo, HI  96720
editor@theIBFR.com

Website

www.theIBFR.org  or  www.theIBFR.com



 Review of Business & Finance Studies 
Review of Business & Finance Studies (ISSN: 2150-
3338 print and 2156-8081 online) publishes high-quality 
studies in all areas of business, finance and related 
fields.  Empirical, and theoretical papers as well as case 
studies are welcome. Cases can be based on real-world or 
hypothetical situations.  

All papers submitted to the Journal are blind reviewed.  
The Journal is listed in Cabell’s, Ulrich’s Periodicals 
Directory The Journal is distributed in print and through 
EBSCOHost, ProQuest ABI/Inform, SSRN and RePEc.

  

REVIEW BUSINESS &
FINANCE STUDIES

of Business Education 
& AccreditationBE A

AT
 Accounting 

Taxation&

Accounting and Taxation (AT)

Accounting and Taxation (AT)  publishes high-quality 
articles in all areas of accounting, auditing, taxation 
and related areas. Theoretical, empirical and applied 
manuscripts are welcome for publication consideration.

All papers submitted to the Journal are blind reviewed.  AT 
is listed in Cabell’s and Ulrich’s Periodicals Directory. The 
Journal is distributed in print and through EBSCOHost, 
ProQuest ABI/Inform, SSRN and RePEc.

Business Education and Acreditation (BEA)
Business Education & Accreditation publishes high-quality 
articles in all areas of business education, curriculum, 
educational methods, educational administration, advances 
in educational technology and accreditation. Theoretical, 
empirical and applied manuscripts are welcome for 
publication consideration. 

All papers submitted to the Journal are blind reviewed. 
BEA is is listed in Cabell’s and Ulrich’s Periodicals 
Directory. The Journal is distributed in print and through 
EBSCOHost, ProQuest ABI/Inform, SSRN and RePEc.

PUBLICATION OPPORTUNITIES

GLOBAL de NEGOCIOS
EVISTAR

Revista Global de Negocios

Revista Global de Negocis (RGN), a Spanish language 
Journal, publishes high-quality articles in all areas of 
business. Theoretical, empirical and applied manuscripts 
are welcome for publication consideration. 

All papers submitted to the Journal are blind reviewed. 
RGN is distributed  in print, through  EBSCOHost, 
ProQuest ABI/Inform,SSRN and RePEc.
RGN will be submitted to Ulrich’s Periodicals Directory, 
colciencia, etc. The Journal is distributed  in print and 
through  EBSCOHost, ProQuest ABI/Inform, SSRN and 
RePEc.


	IJBFR-content-V10N1-2016
	#1 Dolar-DS030515026-ijbfr-pr
	#2 kelikume-LV102814603-IJBFR-pr
	#3 rubalcava-CR122314748-IJBFR-pr
	#4 Shi-Yulin-DS040615045-ijbfr-pr
	#5 Balbontin-CR022615847-ijbfr-pr
	#6 Bouslama-DS022515023-IJBFR-pr
	#7 Hamdi-DS041615052-IJBFR-pr
	#8 Oino-DS012215984-IJBFR-pr
	a-journal-back-END
	REVIEWERS-2013
	REVIEWERS-2013-ESP
	How-to-publish
	BACK-COVER-INSIDE-JOURNAL-2



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (None)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 1
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for submission to The Sheridan Press.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /ASCII85EncodePages false
  /AllowPSXObjects false
  /AllowTransparency false
  /AlwaysEmbed [
    true
  ]
  /AntiAliasColorImages false
  /AntiAliasGrayImages false
  /AntiAliasMonoImages false
  /AutoFilterColorImages false
  /AutoFilterGrayImages false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CannotEmbedFontPolicy /Warning
  /CheckCompliance [
    /None
  ]
  /ColorACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorConversionStrategy /LeaveColorUnchanged
  /ColorImageAutoFilterStrategy /JPEG
  /ColorImageDepth -1
  /ColorImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /ColorImageDownsampleThreshold 1.50000
  /ColorImageDownsampleType /None
  /ColorImageFilter /FlateEncode
  /ColorImageMinDownsampleDepth 1
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /ColorImageResolution 300
  /ColorSettingsFile ()
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /CreateJDFFile false
  /CreateJobTicket false
  /CropColorImages false
  /CropGrayImages false
  /CropMonoImages false
  /DSCReportingLevel 0
  /DefaultRenderingIntent /Default
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
  >>
  /DetectBlends true
  /DetectCurves 0
  /DoThumbnails false
  /DownsampleColorImages false
  /DownsampleGrayImages false
  /DownsampleMonoImages false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /EmbedOpenType false
  /EmitDSCWarnings false
  /EncodeColorImages true
  /EncodeGrayImages true
  /EncodeMonoImages true
  /EndPage -1
  /GrayACSImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageAutoFilterStrategy /JPEG
  /GrayImageDepth -1
  /GrayImageDict <<
    /HSamples [
      1
      1
      1
      1
    ]
    /QFactor 0.15000
    /VSamples [
      1
      1
      1
      1
    ]
  >>
  /GrayImageDownsampleThreshold 1.50000
  /GrayImageDownsampleType /None
  /GrayImageFilter /FlateEncode
  /GrayImageMinDownsampleDepth 2
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /GrayImageResolution 300
  /ImageMemory 1048576
  /JPEG2000ColorACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000ColorImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayACSImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /JPEG2000GrayImageDict <<
    /Quality 30
    /TileHeight 256
    /TileWidth 256
  >>
  /LockDistillerParams false
  /MaxSubsetPct 0
  /MonoImageDepth -1
  /MonoImageDict <<
    /K -1
  >>
  /MonoImageDownsampleThreshold 1.50000
  /MonoImageDownsampleType /None
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /MonoImageResolution 1200
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /NeverEmbed [
    true
  ]
  /OPM 1
  /Optimize false
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides true
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.25000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXBleedBoxToTrimBoxOffset [
    0
    0
    0
    0
  ]
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXOutputCondition ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputIntentProfile ()
  /PDFXRegistryName ()
  /PDFXSetBleedBoxToMediaBox true
  /PDFXTrapped /False
  /PDFXTrimBoxToMediaBoxOffset [
    0
    0
    0
    0
  ]
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /ParseICCProfilesInComments true
  /PassThroughJPEGImages true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /sRGBProfile (sRGB IEC61966-2.1)
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


