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This paper investigates factors which affect the probability of a Ukrainian bank to be acquired by a foreign investor. For this purpose logit estimation procedure is used. In addition, Cox proportional-hazard model is employed in order to estimate the likelihood whether or not a bank has been acquired during some period. The estimation results show that total assets have positive effect on the investor’s desire to acquire a bank. Such factors as returns on assets, riskiness of the loan portfolio and the number of branches are found to be irrelevant in the process of making decision about acquisition. 
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GLOSSARY
Acquisition. The buying of one company (the ‘target’) by another.
Merger. A tool used by companies for the purpose of expanding their operations often aiming at the increase of their long term profitability.

Chapter 1

INTRODUCTION

The question of fundamental characteristics that make banks more likely to be acquired is a timely question in Ukraine. Ukrainian banking system has experienced annual growth in assets by 60% during last four years, and experts forecast another increase by 45-50% per year during 2008-09. According to the National Bank of Ukraine, at the beginning of 2007 assets of Ukrainian banking system were equal to 370 billion UAH, that is, $67 billion (GDP in 2006 was estimated as $100 billion). Many foreign banks that are not satisfied with slow growth in their local markets set plans for emerging Ukrainian banking sector. Basic motivation of the foreign investors is getting market advantage, expansion in order to grow, be more independent and some others. 

Unfortunately, in spite of recent increase in FDI into Ukrainian banking system the question of mergers and acquisitions (M&A) has not been properly addressed, and undoubtedly, is worth studying.  To the best of our knowledge, nobody has completely answered the question of why some banks in Ukraine get bought and others don’t, even though there were some studies that analyzed M&A in Ukraine. For example, Turchynska (EERC, 2005) looked into efficiency effects and implications of M&A in Ukraine.  On the contrary, this question was very well studied by the international economists and main papers and findings are presented in the literature review section.

We are going to address the question of the likelihood of Ukrainian bank being acquired by foreign investors using logit model. It means that we analyze how the probability of bank to be bought depends on various factors. In addition, we are going to apply the so-called duration analysis.

For our analysis we use data for the period 2002 – 2007, which is taken from the website of the National Bank of Ukraine.

In the Chapter 2 we present literature review, where describe findings that exist in the international literature in the area of M&A in banking. In the Chapter 3 we proceed with methodology and data description. Chapter 4 provides main estimation results of this study. And, finally, conclusions are presented in Chapter 5.
Chapter 2

LITERATURE REVIEW
The question of mergers and acquisitions is relatively new; however, many studies on this topic have been already conducted. This literature review covers only some of them, those that we believe are most important in our research. 
We start our literature review with theoretical part and proceed with practical section. Empirical studies are formally divided into studies which cover developed countries and developing countries. We consider papers that use logit and alternative approaches in the part which is devoted to developed countries.

Theoretical part
The most important microeconomic justification is contributed by Baumol (1982) who introduced the concept of economies of scope. The author looks at industry structure and behaviour in a new way compare to previous theoretical findings. His theory enables new prospects for empirical work and policies. His results are contrasting with standard theory by the number of reasons. First, in contrast to previous theory, Baumol provides a generalization of the term “perfectly competitive market”; it is called “perfectly contestable market”. The author characterizes it as one that has optimal behaviour. Second point is that in the usual theory the properties of oligopoly models depend on the assumed expectations of the involved firms. Baumol stands that in the case of perfect contestability, oligopolistic structure and behaviour do not depend on conjectural variations of incumbents. Also, in perfectly contestable markets there is a ideal behaviour in every respect. Finally, in comparison to the standard theory which stands that the nature of the industry cannot be explained by the analysis and where the fact that one industry will be organized as monopoly, other one as oligopoly and so on is assumed to be exogenous, Baumol’s theory tells that the structure of the industry is something which is endogenous and is determined simultaneously with output, pricing, advertising etc. The author concludes that in case of free entry and exit, efficient incumbent monopolists and oligopolists can prevent entry. However, they are able to do this only in case they behave virtuously which means that they offer the benefits that competition would bring otherwise to consumers.  In addition, Baumol concludes that any proposed regulatory barrier to entry has to start off with “a heavy presumption against its adoption”. 

This theory obtained some comments, namely, by Schwartz and Reynolds (1983) and by Weitzman (1983). The reply to these critiques was published soon by Baumol (1983). 
Empirical part

In the 1980s, U.S. banks experienced a decrease in profitability and reacted by increasing their size through M&A in order to survive in the market. A number of economists started investigating motives for M&A. One of the questions they asked was: “What factors make banks more likely to be acquired?” We start the empirical part of the literature review with studies dedicated to developed countries and then proceed with analysis of developing countries. 

Developed countries

We start our discussion with studies which employed logit models and proceed with alternative approaches.

Hannan, and Rhoades (1987) investigate the motives for bank acquisitions. They estimate the relationship between the probability of bank acquisition and the characteristics of both bank and the market. Considering large sample of 1,046 Texas banks and employing multinomial logit procedure to estimate this relationship, authors obtain negative relationship between probabilities of acquisition and capital /asset ratios. They also conclude that banks with operations in urban areas and large market shares are more likely to be acquired.  In contrast, firms with low profits and low growth are not found to be attractive targets for acquisitions. 
Foracelli, Panetta, and Salleo (1999) study the efficiency motives for mergers and acquisitions in Italy. Analysing post-merging period, they argue that in Italy branching was liberalized in 1990 which implied the rise of number of mergers and acquisitions. The authors distinguish between terms mergers and acquisitions because they believe that they may have distinct motivations and lead to different results. Multinomial logit is also used in this study. In particular, mergers, that involve significant organizational problems in integrating two independently run firms, might have different goals from acquisitions, which involve only a transfer to control. Using a relatively small sample, authors test hypothesis that mergers and acquisitions are followed by improvements. They conclude that mergers are driven by strategies aimed at selling more services, while acquisitions can be referred to strategies based on credit management. After an acquisition, the authors discover a long-increase in profitability for acquired banks. They explain this by more efficient monitoring and screening which results in constant decrease in bad loans. The authors also note that mergers appear to affect a change in the financial structure of a bank by decreasing equity and increasing lending.

Rosen, Smart, and Zutter (2005) investigate characteristics that make bank more likely to be acquired as well. Using sample that includes a group of banks that had an initial public offering between 1981 and 2002 and group of similar banks that did not, the authors run logistic regressions and do not find that institution size, returns on assets, equity-to-assets ratio, or bank age are significantly related to the likelihood of being acquired. 

In a study by Akhigbe, Madura, and Whyte (2004) the likelihood of acquisitions is examined and logit is used as well. Authors state that the probability of a bank being acquired is greater if it has lower return on assets, more assets, and a higher capital-to-assets ratio. It seems to be the only study that finds the positive relationship between capital levels and likelihood of acquisition. 

Previously, studies that use logit estimation have been discussed. Now let us turn to alternative approaches found in the literature.

Other methods can be also found in literature besides logit model. Hannan and Pilotoff (2006) go back to the question of acquisitions. They use a large sample of individual banking organizations, observed from 1996 to 2003 and by employing Cox (1972) proportional-hazard duration models with time-varying covariates obtain that less profitable firms are more likely to be acquired, and banks with higher capital-asset ratios are less likely to be acquired. 

Wheelock and Wilson (2000) use large sample of 4,000 banks observed between 1984 and 1994 to determine likelihood of bank being acquired and likelihood of failing (a competing risk).  They also use proportional-hazard models with time-varying covariates, estimated by maximizing the partial-likelihood function to examine the disappearance of banks. Parametric stochastic frontier model is used to estimate cost efficiency, and nonparametric distance functions – to estimate input and output technical efficiency. Similarly many other researchers obtain that bank’s capital-asset ratio is inversely related to the likelihood of acquisition. They also obtain a negative relationship between the likelihood of acquisition and the return to assets. 

Benston, Hunter, and Wall (1995) develop and estimate a simple model of the price bid and examine the prices bid to acquire target banks in the early to mid-1980s. They conclude that banks would bid more for merger partners that offered potential cash flow enhancements because of earnings diversification, while acquirers would bid more for targets that offered opportunities to increase risk to fail or become too big or important to fail.

One more study which is worth mentioning here is the study by Ogarkova (2007) in which firms that make many acquisitions are considered and price of corporate takeover is examined. Using a sample of 1,345 domestic U.S. M&A deals, the author reports that there are no reliable differences in terms of success paid by multiple acquirers. Heteroscedasticity robust OLS was used to predict premium, and success rates were modelled with probit. 

The last international study we want to mention here is by James and Wier (1987). They also investigate the question of M&A by examining the effect of competition in the market for bank acquisitions on the acquirers’ stock returns, and conclude that the returns to acquirers are positively related to the number of other potential bidders. The authors use standard event study methodology.

Developing countries

This part is extremely interesting for our study as methodology used in papers on developing countries may be applied to the case of Ukraine.

Emerging markets have experienced a rapid growth in foreign investments during last 15 years. Such investments improved efficiency and stability of developing counties. The latter can be classified into 3 groups: Central and Eastern Europe (Bulgaria, Czech Republic, Estonia, Hungary, Poland, etc.), Emerging Asia (China, Hong Kong, India, Korea, Malaysia, Singapore, Thailand), and Latin America (Argentina, Brazil, Chile, Mexico, Peru, Venezuela). Detailed description of FDI growth into these countries was made by Domanski (2005). 

A lot of economists were trying to find the reasons that attract foreign investors to developing countries. The study by Clarke, Cull, Peria, and Sanchez (2001) focuses on foreign investors’ motivations of entering the emerging markets and other problems by answering the following questions: “What draws foreign banks to a country? Which banks expand abroad? What do foreign banks do once they arrive? How do mode of entry and organizational form affect foreign bank behaviour?” It is concluded that foreign banks are willing to enter a developing country’s markets because of large opportunities for growth, less restrictions on entry and bank activity. 

Sourossa (2004) summarizes main literature findings on factors that drive foreign investments into developing economies. It is stated in the study that the following factors are likely to affect FDI location: considerations about regulatory environment, the degree with which the host country is economically integrated with the home country, the information costs involved in operating in the host country, and the profit opportunities available in the host country. 

Tsahelnik (2006) looks at factors that attract foreign banks to enter countries of the Commonwealth of Independent States and concludes that economic reforms, wealth of the country, political risks and financial sector size are the most crucial factors. 

Ukraine is a developing country as well and has experienced FDI growth into banking system during last 5 years. Turchynska (2005) studied the efficiency effects of bank mergers and acquisitions in Ukraine. She compares efficiency of banks that took part in the consolidation before and after the fact of merger using DEA estimator, and shows that there is a negative relationship between merger and efficiency of a bank. The author employs truncated regression with bootstrap and concludes that merger can indirectly affect efficiency through changes in size, ownership and specialization.

As can be seen from the above discussion, the question of motives of M&As has attracted extremely high attention of economists all over the world. Thus, it is interesting to compare the results of international studies with the ones in Ukraine.  

Chapter 3

METHODOLOGY AND DATA DESCRIPTION
We use the framework proposed by Focarelli, Panetta and Salleo (1999). We define a discrete variable Y which can have two values: 1 if a bank was bought; 0 if it was not during study period. 

 We estimate the following logit regression:

Probability(Y)= 
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F(.) – logistic distribution; 

R – returns on assets;

S – total assets;

B – riskiness of the loan portfolio, that is, bad loans divided by total lending;

L – standard indicator of efficiency: labour costs divided by gross income;

K – total assets minus liabilities divided by total assets;

V – income from services divided by total gross income.

Estimation of the model is made under assumption that we do not distinguish between mergers and acquisitions at this stage as we believe that formally mergers and acquisitions mean the same in Ukraine. The reason is that there is extremely small quantity of mergers compared to acquisitions in Ukraine. Thus, there is no sense to distinguish these two terms.
Returns on assets (ROA) is an indicator of how profitable a company is relative to its total assets. ROA gives us an idea how efficient a bank’s management is in using its assets to generate earnings. Calculated by dividing a company's annual earnings by its total assets, ROA is displayed as a percentage. Sometimes this indicator is referred to as "return on investment".  It gives investors an idea of how effectively a company converts money it has into net income. The higher the ROA is, the better, because the company is earning more money on less investment.  [http://www.investopedia.com] This variable is interesting for our study because different effects were observed in the literature. Rosen, Smart, and Zutter (2005) did not find that returns on assets are significantly related to the likelihood of being acquired while Akhigbe, Madura, and Whyte (2004) obtained that the lower is return on assets the higher is the probability of bank being acquired.  Wheelock and Wilson (2000) obtain a negative relationship between the likelihood of being acquired and the return on assets as well. 

Total assets are the sum of current and long-term assets. International experience shows a negative relationship between total assets and the likelihood of being acquired, since the smaller bank is, the higher is the probability of its acquisition. Focarelli, Panetta, and Salleo (1999) obtain positive coefficient of riskness of the loan portfolio, which is defined as ratio of bad loans to total lending. This result is explained as following: “Acquisitions could be motivated by the prospect of improving the loan portfolio quality under the new ownership”. We expect L (standard indicator of efficiency: labour costs divided by gross income) to be positive, because less efficient banks are likely to be acquired. We use variable K as a proxy for  variable  “net creditor position in the interbank divided by total assets”, proposed by Focarelli, Panetta, and Salleo (1999). They used the following explanation of relevance of this variable: “Banks with a negative or a small positive balance are likely to be more sensitive to the risk liquidity shocks, which would force them to a relatively expensive source of funding such as interbank market”. We do not have exactly the same variable in our dataset, but intuitively our variable has the same meaning and should be included into the model. Thus, we expect to obtain positive relationship. 

Finally, the logic behind the variable income from services divided by total gross income is that banks with low level of this income are likely to be acquired.  

We thought of the number of branches as omitted variable, but after running regression we obtained almost the same result. Thus, there is no need to include this variable into the model. Therefore, we do not have any omitted variable problem. Duration analysis fully solves the endogeneity problem that may arise because of included lags. 

We continue our analysis with Cox proportional-hazard model to estimate the likelihood whether or not a bank has been acquired during some period. 

The following expression describes this relationship:
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Here 
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 is the vector of covariates, and β is the coefficient vector.

In this study, we consider only the case of Ukraine. Further studies might consider other developing countries based upon framework proposed in this study. 

All necessary data is taken from dataset which can be found on http://www.bank.gov.ua, the website of the National Bank of Ukraine.  

There are 198 registered banks in Ukraine. Among them, 173 are currently operating. 47 banks have foreign capital; among them 17 have 100% foreign capital. Total assets are valued at 619,004 million UAH. 

During recent period Ukrainian banking system experienced rapid growth in quantity of M&A. It can be easily seen from the graph below:
Table 1.
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In the study we consider M&A of Ukrainian banks by foreign investors during the period 2002 – 2007. Our study is dealing only with M&A made by foreign investors because M&A between local banks have different motivations, thus other variables should be considered as factors that affect probability of acquisition in this case.
The following table presents descriptive statistics of the data as of 01.01.2008:
Table 2.
	Name of variable
	Mean
	Median
	Standard deviation
	Min
	Max

	Return on assets (R)
	0.0097419
	0.00781
	0.009635
	0.00010
	0.0892

	Total assets (S) 
	3464717.3
	783661
	7761703.
	61255
	5621140

	Riskiness of the loan portfolio (B)
	0.0135698
	0.00969
	0.01434
	0
	0.118869

	Standard indicator of efficiency (L)
	3.9582455
	1.85491
	7.64087
	0.000692
	75.52

	Income from services/Total gross income (V)
	2.893618
	1.90008
	5.35119
	0.3356
	22.42897


As we can see from the table above, returns on assets are quite uniformly distributed with relatively low standard deviation (it is comparable to the value of mean). This can be explained by the fact that the structure of the capital is quite similar for all banks in the Ukrainian banking system. The same applies to the riskiness of the portfolio. At the same time, total assets variable has a large standard deviation since banks from different groups were pooled into one data set. Actually, banks from the upper part, that is, from 1st group are likely to have higher value of total assets, since this is one of the main grouping factors, then those from the 4th group
.

A great variability in the standard indicator of efficiency can be in turn motivated by the natural fact that a number of banks, especially in the lower quartile of the sample, are operating as a cover for the main business of their owners or just as the place where their owners keep illegally earned money. Similarly, a wide spread in data on income from services and the gross income ratio can be explained by the banks’ specialization.

Below descriptive statistics for years 2002 – 2007 is presented.

Table 3.

	Variable
	Obs.  
	Mean
	Std. Dev.       
	Min
	Max

	y
	661
	0.0559758
	0.2300491
	0
	1

	Total assets (S)
	661
	1686600
	4417830
	24211
	4.84e+07

	Return on assets (R)
	661
	0.0066314
	0.0272487
	-0.4548617
	0.2294242

	Riskiness of the loan portfolio (B)
	660
	0.0207215
	0.0538382
	0
	1.170123

	Standard indicator of efficiency (L)
	661
	5.066048
	30.2265
	-67
	474.3941

	(Total assets – Liabilities)/Total assets (K)
	661
	0.240197
	0.1712023
	0.0454391
	0.9864733

	Income from services/Total gross income (V)
	661
	4.772555
	26.45976
	-65
	561.017


In the Appendix A. detailed data description for the years 2002 - 2007 can be found. 
Chapter 4

ESTIMATION RESULTS
In this study we investigated factors that influence the probability of acquisition of the Ukrainian bank by foreign investor. We studied the effects of such factors as returns on assets, total assets, riskiness of the loan portfolio, standard indicator of efficiency, total assets minus liabilities divided by total assets and income from services divided by total gross income.  For this purpose we used logit estimation procedure and Cox proportional-hazard model. 

Logit regression indicates that only intercept term and total assets coefficients are significant. Intercept coefficient is negative while total assets have positive effect on the probability of mergers and acquisitions. 
 Table 4. 

	Variable
	Coef.
	Sign. level

	Total assets (S)
	5.76e-08
  (2.32e-08)
	0.013

	Return on assets (R)
	4.682269
  (16.90874)
	0.782

	Riskiness of the loan portfolio (B)
	-19.08976
  (15.63822)
	0.222

	Standard indicator of efficiency (L)
	-.0021717
   (.0103299)
	0.833

	(Total assets – Liabilities)/Total assets (K)
	-2.047291
(1.463389)
	0.162

	Income from services/Total gross income (V)
	.0092157
(.0104389)
	0.377

	Cons.
	-2.342803
 (.4428307)
	0.000


At the same time, post-estimation methods signal the opposite points of view onto the goodness of fit of the model. While 94,55% of the observations are being correctly explained by our model (that looks as the good result), quantile-to-quantile diagram shows clear deviations from the desired straight line. As for me, it looks like that this seemingly contradicting results are easily explained by the low number of acquisitions relatively to the total number of elements in our sample. We tested for marginal effects and obtained total assets significant variable. Detailed outputs for logit estimation can be found at Appendix B.

We tried to add branches to the model but after running regressions we obtained that percent of correctly explained observations by the model is almost the same.

Table 5.

	Variable
	Coef.
	Sign. level

	Total assets (S)
	5.03e-08
(4.66e-08)   
	0.281    

	Return on assets (R)
	14.18281
(36.84782)   
	0.700    

	Riskiness of the loan portfolio (B)
	19.04239
(32.90725)
	0.563    

	Standard indicator of efficiency (L)
	-.0122274
(0.0175875)   
	0.487    

	(Total assets – Liabilities)/Total assets (K)
	-12.62531
(10.07353)   
	0.210    

	Income from services/Total gross income (V)
	0.0207662
(0.0181886)   
	1.14   

	Number of Branches
	-0.0009291
(0.0013686)   
	  -0.68   

	Cons.
	-1.261193   
(1.231394)
	-1.02   


See Appendix C. for detailed outputs. 

We tried the number of different alternative estimates for logit type and can conclude that the results are almost the same. All procedures are presented at the Appendix D.

Finally, we employed Cox proportional-hazard model.

Table 6.

	Variable
	Coef.
	Sign. level

	Total assets (S)
	0.380
 (0.018)
	0.034

	Return on assets (R)
	-48.248

 (33.478)
	0.150

	Riskiness of the loan portfolio (B)
	-9.283

(8.202)
	0.258

	Standard indicator of efficiency (L)
	-0.001

 (0.008)
	0.850

	(Total assets – Liabilities)/Total assets (K)
	-3.313
(2.270)
	0.144

	Income from services/Total gross income (V)
	0.003

(0.007)
	0.606


The results of this estimation procedure also show positive affect of total assets on the likelihood of acquisition. Other factors are found to be insignificant. Appendix E. presents outputs for Cox proportional-hazard model.
Obtained results are consistent with the existing literature. Akhigbe, Madura, and Whyte (2004) also obtain positive relationship between total assets and probability of a bank being acquired. On the contrary, Wheelock and Wilson (2000) obtain a negative relationship between total assets and likelihood of being acquired. Our results fully replicate the results obtained by Rosen, Smart, and Zutter (2005), who did not find that returns on assets are significantly related to the likelihood of being acquired. 
Chapter 5

CONCLUSIONS

During last years Ukraine has been experiencing growth in the quantity of mergers and acquisitions. In this study we tried to investigate factors that affect the probability of acquisition a Ukrainian bank by foreign investors. For this purpose we used sample of Ukrainian banks, among which 173 are currently operating. For our analysis we use data for the period 2002 – 2007. The data for this study is taken from the website of the National Bank of Ukraine.  
We use logit estimation procedure to find relationship between different factors and the probability of acquisition. As a result we obtain that total assets have positive effect on the probability of bank being acquired. Returns on assets, riskiness of the loan portfolio, which is defined as bad loans divided by total lending, labour costs divided by gross income, total assets minus liabilities divided by total asset, income from services divided by total gross income and number of branches are found to be insignificant variables. We use alternative estimation procedures and run different post estimation tests which show the same result. We also employ Cox proportional-hazard model which shows that total assets are positively related to the likelihood of bank acquisition. The fact that a lot of variables are found to be insignificant can be explained by that fact that the number of mergers and acquisitions in Ukraine is still small in compare to the sample. Further researchers may continue this topic and consider sample which includes some other transition countries which have similar economies to Ukrainian.  
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Appendix A.
Descriptive statistics for years 2002 – 2007

2002

	Name of variable
	Mean
	Standard deviation
	Min
	Max

	Return on assets (R)
	0.0070438
	0.1765461
	-0.004236
	0.1019089

	Riskiness of the loan portfolio (B)
	0.0393942
	0.0613803
	0
	0.118869754

	Standard indicator of efficiency (L)
	3.958245557
	7.640871838
	0.000692
	0.4087332

	Income from services/Total gross income (V)
	0.3486119
	0.1969078
	.104842
	.9966213


2003

	Name of variable
	Mean
	Standard deviation
	Min
	Max

	Return on assets (R)
	.0065764
	.0279711
	-.3103619
	.0506421

	Total assets (S)
	583544.2
	1365774
	17806
	9937695

	(Total assets – Liabilities)/Total assets (K)
	.2789711
	.1980408
	.0457686
	.9999114


2004

	Name of variable
	Mean
	Standard deviation
	Min
	Max

	Return on assets (R)
	.0071498
	.0187824
	-.1761398
	.0938257

	Total assets (S)
	849686.7
	2066811
	29207
	1.57e+07

	Riskiness of the loan portfolio (B)
	.0221999
	.0265376
	.0006207
	.1845638

	Standard indicator of efficiency (L)
	4.581326
	18.10794
	-1.202072
	219.8396

	(Total assets – Liabilities)/Total assets (K)
	.2586223
	.1803686
	.0554431
	.8587493

	Income from services/Total gross income (V)
	5.205124
	15.59746
	-1.459288
	129.7368


2005

	Name of variable
	Mean
	Standard deviation
	Min
	Max

	Return on assets (R)
	.0064367
	.0203073
	-.1632415
	.0456742

	Total assets (S)
	1126675
	2677829
	24211
	2.00e+07

	Riskiness of the loan portfolio (B)
	.0198043
	.023821
	.0001571
	.2073452

	Standard indicator of efficiency (L)
	1.959982
	6.583793
	-67
	26.36065

	(Total assets – Liabilities)/Total assets (K)
	.2447729
	.1699135
	.0484085
	.9242493

	Income from services/Total gross income (V)
	2.523299
	9.037952
	-65
	73.77459


2006

	Name of variable
	Mean
	Standard deviation
	Min
	Max

	Return on assets (R)
	.0068162
	.0424636
	-.4548617
	.2294242

	Total assets (S)
	1731681
	4051167
	41385
	2.95e+07

	Riskiness of the loan portfolio (B)
	.0191069
	.0441943
	.0001486
	.5090998

	Standard indicator of efficiency (L)
	4.354016
	32.19196
	-10.7171
	415.6667

	(Total assets – Liabilities)/Total assets (K)
	.2438689
	.1782371
	.0683209
	.9864733

	Income from services/Total gross income (V)
	3.512079
	18.03821
	-4.182609
	231.8333


2007

	Name of variable
	Mean
	Standard deviation
	Min
	Max

	Return on assets (R)
	.006161
	.0201574
	-.2325141
	.0832358

	Total assets (S)
	2940090
	6778114
	62047
	4.84e+07

	Riskiness of the loan portfolio (B)
	.0218931
	.0899985
	0
	1.170123

	Standard indicator of efficiency (L)
	8.564642
	46.03229
	-1.836837
	474.3941



	(Total assets – Liabilities)/Total assets (K)
	.2154279
	.1547683
	.0454391
	.7545127

	Income from services/Total gross income (V)
	6.836654
	44.03332
	-51.875
	561.017




Appendix B.

Logit estimation procedure

. describe

Contains data

  obs:           661                          

 vars:            15                          

 size:        40,321 (99.6% of memory free)

-------------------------------------------------------------------------------

              storage  display     value

variable name   type   format      label      variable label

-------------------------------------------------------------------------------

var1            long   %12.0g                 

totala          long   %12.0g                 

return2a        float  %9.0g                  

var4            long   %12.0g                 

var5            long   %12.0g                 

riskiness       float  %9.0g                  

var7            long   %12.0g                 

var8            long   %12.0g                 

eff             float  %9.0g                  

var10           long   %12.0g                 

var11           long   %12.0g                 

a_l             float  %9.0g                  

var13           long   %12.0g                 

income_ser      float  %9.0g                  

y               byte   %8.0g                  

-------------------------------------------------------------------------------

. logit y totala return2a riskiness eff a_l income_ser

Iteration 0:   log likelihood = -142.55185

Iteration 1:   log likelihood = -135.91972

Iteration 2:   log likelihood = -134.55113

Iteration 3:   log likelihood = -133.96225

Iteration 4:   log likelihood = -133.86108

Iteration 5:   log likelihood = -133.85877

Iteration 6:   log likelihood = -133.85876

Logistic regression                               Number of obs   =        660

                                                  LR chi2(6)      =      17.39

                                                  Prob > chi2     =     0.0080

Log likelihood = -133.85876                       Pseudo R2       =     0.0610

------------------------------------------------------------------------------

           y |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      totala |   5.76e-08   2.32e-08     2.48   0.013     1.21e-08    1.03e-07

    return2a |   4.682269   16.90874     0.28   0.782    -28.45825    37.82279

   riskiness |  -19.08976   15.63822    -1.22   0.222     -49.7401    11.56058

         eff |  -.0021717   .0103299    -0.21   0.833    -.0224179    .0180745

         a_l |  -2.047291   1.463389    -1.40   0.162    -4.915479    .8208982

  income_ser |   .0092157   .0104389     0.88   0.377    -.0112441    .0296756

       _cons |  -2.342803   .4428307    -5.29   0.000    -3.210735   -1.474871

------------------------------------------------------------------------------

. summarize y totala return2a riskiness eff a_l income_ser

    Variable |       Obs        Mean    Std. Dev.       Min        Max

-------------+--------------------------------------------------------

           y |       661    .0559758    .2300491          0          1

      totala |       661     1686600     4417830      24211   4.84e+07

    return2a |       661    .0066314    .0272487  -.4548617   .2294242

   riskiness |       660    .0207215    .0538382          0   1.170123

         eff |       661    5.066048     30.2265        -67   474.3941

-------------+--------------------------------------------------------

         a_l |       661     .240197    .1712023   .0454391   .9864733

  income_ser |       661    4.772555    26.45976        -65    561.017

. estat clas

Logistic model for y

              -------- True --------

Classified |         D            ~D  |      Total

-----------+--------------------------+-----------

     +     |         1             0  |          1

     -     |        36           623  |        659

-----------+--------------------------+-----------

   Total   |        37           623  |        660

Classified + if predicted Pr(D) >= .5

True D defined as y != 0

--------------------------------------------------

Sensitivity                     Pr( +| D)    2.70%

Specificity                     Pr( -|~D)  100.00%

Positive predictive value       Pr( D| +)  100.00%

Negative predictive value       Pr(~D| -)   94.54%

--------------------------------------------------

False + rate for true ~D        Pr( +|~D)    0.00%

False - rate for true D         Pr( -| D)   97.30%

False + rate for classified +   Pr(~D| +)    0.00%

False - rate for classified -   Pr( D| -)    5.46%

--------------------------------------------------

Correctly classified                        94.55%

--------------------------------------------------

. estat gof

Logistic model for y, goodness-of-fit test

       number of observations =       660

 number of covariate patterns =       660

            Pearson chi2(653) =       649.02

                  Prob > chi2 =       0.5367

. lroc
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Logistic model for y

number of observations =      660

area under ROC curve   =   0.6849

. lsens
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. mfx

Marginal effects after logit

      y  = Pr(y) (predict)

         =  .04447311

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

  totala |   2.45e-09      .00000    2.28   0.023   3.4e-10  4.5e-09   1.7e+06

return2a |   .1989742      .71488    0.28   0.781  -1.20216  1.60011   .006641

riskin~s |  -.8112243      .59824   -1.36   0.175  -1.98375  .361299   .020721

     eff |  -.0000923      .00044   -0.21   0.834  -.000954  .000769   5.07313

     a_l |  -.0870001      .05915   -1.47   0.141  -.202931   .02893   .239534

income~r |   .0003916      .00045    0.87   0.382  -.000486   .00127   4.78037

Appendix C.
Logit estimation procedure with number of branches added.
. logit y totala return2a riskiness eff a_l income_ser branches

Iteration 0:   log likelihood = -63.954635

Iteration 1:   log likelihood = -60.337422

Iteration 2:   log likelihood = -59.734734

Iteration 3:   log likelihood = -59.577155

Iteration 4:   log likelihood = -59.570193

Iteration 5:   log likelihood = -59.570185

Logistic regression                               Number of obs   =        173

                                                  LR chi2(7)      =       8.77

                                                  Prob > chi2     =     0.2697

Log likelihood = -59.570185                       Pseudo R2       =     0.0686

------------------------------------------------------------------------------

           y |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      totala |   5.03e-08   4.66e-08     1.08   0.281    -4.11e-08    1.42e-07

    return2a |   14.18281   36.84782     0.38   0.700    -58.03758     86.4032

   riskiness |   19.04239   32.90725     0.58   0.563    -45.45464    83.53941

         eff |  -.0122274   .0175875    -0.70   0.487    -.0466983    .0222435

         a_l |  -12.62531   10.07353    -1.25   0.210    -32.36907    7.118457

  income_ser |   .0207662   .0181886     1.14   0.254    -.0148827    .0564151

    branches |  -.0009291   .0013686    -0.68   0.497    -.0036116    .0017533

       _cons |  -1.261193   1.231394    -1.02   0.306    -3.674682    1.152296

------------------------------------------------------------------------------

. describe branches

              storage  display     value

variable name   type   format      label      variable label

-------------------------------------------------------------------------------

branches        int    %8.0g                  

. univar branches

                                        -------------- Quantiles --------------

Variable       n     Mean     S.D.      Min      .25      Mdn      .75      Max

-------------------------------------------------------------------------------

branches     173   155.10   632.97     1.00     8.00    29.00    75.00  7317.00

-------------------------------------------------------------------------------

. univar totala return2a riskiness eff a_l income_ser branches

                                        -------------- Quantiles --------------

Variable       n     Mean     S.D.      Min      .25      Mdn      .75      Max

-------------------------------------------------------------------------------

  totala     661  1.7e+06  4.4e+06 24211.00  1.7e+05  3.8e+05  1.1e+06  4.8e+07

return2a     661     0.01     0.03    -0.45     0.00     0.01     0.01     0.23

riskiness     660     0.02     0.05     0.00     0.01     0.01     0.02     1.17

     eff     661     5.07    30.23   -67.00     0.86     1.62     2.92   474.39

     a_l     661     0.24     0.17     0.05     0.12     0.18     0.31     0.99

income_ser     661     4.77    26.46   -65.00     1.14     1.75     3.01   561.02

branches     173   155.10   632.97     1.00     8.00    29.00    75.00  7317.00

-------------------------------------------------------------------------------

. estat clas

Logistic model for y

              -------- True --------

Classified |         D            ~D  |      Total

-----------+--------------------------+-----------

     +     |         1             0  |          1

     -     |        20           152  |        172

-----------+--------------------------+-----------

   Total   |        21           152  |        173

Classified + if predicted Pr(D) >= .5

True D defined as y != 0

--------------------------------------------------

Sensitivity                     Pr( +| D)    4.76%

Specificity                     Pr( -|~D)  100.00%

Positive predictive value       Pr( D| +)  100.00%

Negative predictive value       Pr(~D| -)   88.37%

--------------------------------------------------

False + rate for true ~D        Pr( +|~D)    0.00%

False - rate for true D         Pr( -| D)   95.24%

False + rate for classified +   Pr(~D| +)    0.00%

False - rate for classified -   Pr( D| -)   11.63%

--------------------------------------------------

Correctly classified                        88.44%

--------------------------------------------------

. estat gof

Logistic model for y, goodness-of-fit test

       number of observations =       173

 number of covariate patterns =       173

            Pearson chi2(165) =       168.71

                  Prob > chi2 =         0.4054

. lsens
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. mfx

Marginal effects after logit

      y  = Pr(y) (predict)

         =  .10353421

------------------------------------------------------------------------------

variable |      dy/dx    Std. Err.     z    P>|z|  [    95% C.I.   ]      X

---------+--------------------------------------------------------------------

  totala |   4.67e-09      .00000    1.12   0.263  -3.5e-09  1.3e-08   5.2e+06

return2a |   1.316376     3.41147    0.39   0.700  -5.36997  8.00272   .008794

riskin~s |   1.767417     3.06924    0.58   0.565  -4.24819  7.78302   .010191

     eff |  -.0011349       .0016   -0.71   0.479  -.004277  .002007   9.43077

     a_l |  -1.171816      .88605   -1.32   0.186  -2.90844  .564809   .111681

income~r |   .0019274      .00163    1.18   0.236  -.001262  .005117   9.16799

branches |  -.0000862      .00012   -0.70   0.483  -.000327  .000155   155.104

------------------------------------------------------------------------------

.
. correlate branches number

(obs=160)

             | branches   number

-------------+------------------

    branches |   1.0000

      number |  -0.3247   1.0000

. drop if(branches > 1000)

(5 observations deleted)

. correlate branches number

(obs=155)

             | branches   number

-------------+------------------

    branches |   1.0000

      number |  -0.5200   1.0000

. drop if(branches < 10)

(44 observations deleted)

. correlate branches number

(obs=111)

             | branches   number

-------------+------------------

    branches |   1.0000

      number |  -0.4950   1.0000

Appendix D.
Alternative estimations.
. probit y totala return2a riskiness eff a_l income_ser

Iteration 0:   log likelihood = -142.55185

Iteration 1:   log likelihood = -135.53675

Iteration 2:   log likelihood = -133.93515

Iteration 3:   log likelihood =  -133.6474

Iteration 4:   log likelihood = -133.63015

Iteration 5:   log likelihood = -133.63008

Probit regression                                 Number of obs   =        660

                                                  LR chi2(6)      =      17.84

                                                  Prob > chi2     =     0.0066

Log likelihood = -133.63008                       Pseudo R2       =     0.0626

------------------------------------------------------------------------------

           y |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      totala |   3.48e-08   1.31e-08     2.65   0.008     9.05e-09    6.06e-08

    return2a |   2.062495   7.739393     0.27   0.790    -13.10644    17.23143

   riskiness |  -9.424898   7.315277    -1.29   0.198    -23.76258    4.912783

         eff |  -.0010524   .0053787    -0.20   0.845    -.0115945    .0094896

         a_l |  -.7495133   .5862917    -1.28   0.201    -1.898624    .3995972

  income_ser |   .0048802   .0055193     0.88   0.377    -.0059375    .0156978

       _cons |  -1.411523   .2044548    -6.90   0.000    -1.812247   -1.010799

------------------------------------------------------------------------------

note: 2 failures and 0 successes completely determined.

. glogit y totala return2a riskiness eff a_l income_ser

Weighted LS logistic regression for grouped data

      Source |       SS       df       MS              Number of obs =      37

-------------+------------------------------           F(  5,    31) =   15.62

       Model |  82.7400263     5  16.5480053           Prob > F      =  0.0000

    Residual |  32.8461278    31  1.05955251           R-squared     =  0.7158

-------------+------------------------------           Adj R-squared =  0.6700

       Total |  115.586154    36   3.2107265           Root MSE      =  1.0293

------------------------------------------------------------------------------

           y |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

    return2a |  -31.55429   39.18211    -0.81   0.427    -111.4667    48.35814

   riskiness |   17.80021   24.33878     0.73   0.470    -31.83905    67.43948

         eff |  -.0009621   .0602198    -0.02   0.987    -.1237813    .1218571

         a_l |   6.897604   .8845476     7.80   0.000     5.093558    8.701651

  income_ser |   .0006626   .0506596     0.01   0.990    -.1026584    .1039835

       _cons |   -16.7087   .5538892   -30.17   0.000    -17.83837   -15.57904

------------------------------------------------------------------------------

. blogit y totala return2a riskiness eff a_l income_ser

Logistic regression for grouped data              Number of obs   = 1114768358

                                                  LR chi2(5)      =      19.43

                                                  Prob > chi2     =     0.0016

Log likelihood = -664.46284                       Pseudo R2       =     0.0144

------------------------------------------------------------------------------

    _outcome |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

    return2a |   4.296041   12.18685     0.35   0.724    -19.58975    28.18183

   riskiness |   -10.9811   14.11827    -0.78   0.437    -38.65241    16.69021

         eff |   .0018662   .0090149     0.21   0.836    -.0158027    .0195351

         a_l |   5.539482   .9457549     5.86   0.000     3.685837    7.393128

  income_ser |   .0017095   .0078685     0.22   0.828    -.0137125    .0171314

       _cons |  -17.90149   .3219001   -55.61   0.000    -18.53241   -17.27058

------------------------------------------------------------------------------

note: 9262757 failures and 0 successes completely determined.

. cloglog y totala return2a riskiness eff a_l income_ser

Iteration 0:   log likelihood = -134.23754  

Iteration 1:   log likelihood = -133.88218  

Iteration 2:   log likelihood = -133.86671  

Iteration 3:   log likelihood = -133.86669  

Iteration 4:   log likelihood = -133.86669  

Complementary log-log regression                Number of obs     =        660

                                                Zero outcomes     =        623

                                                Nonzero outcomes  =         37

                                                LR chi2(6)        =      17.37

Log likelihood = -133.86669                     Prob > chi2       =     0.0080

------------------------------------------------------------------------------

           y |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      totala |   4.80e-08   1.84e-08     2.61   0.009     1.20e-08    8.39e-08

    return2a |   4.475457   16.40956     0.27   0.785    -27.68669    36.63761

   riskiness |  -18.61125   15.17493    -1.23   0.220    -48.35358    11.13107

         eff |  -.0018819   .0095394    -0.20   0.844    -.0205789    .0168151

         a_l |  -2.113302   1.443366    -1.46   0.143    -4.942247    .7156426

  income_ser |   .0082288   .0089291     0.92   0.357    -.0092718    .0257295

       _cons |  -2.342065   .4247073    -5.51   0.000    -3.174476   -1.509654

------------------------------------------------------------------------------

. binreg y totala return2a riskiness eff a_l income_ser

Iteration 1:   deviance =  294.8973

Iteration 2:   deviance =  271.7231

Iteration 3:   deviance =  268.6595

Iteration 4:   deviance =  267.8123

Iteration 5:   deviance =  267.7185

Iteration 6:   deviance =  267.7175

Iteration 7:   deviance =  267.7175

Generalized linear models                          No. of obs      =       660

Optimization     : MQL Fisher scoring              Residual df     =       653

                   (IRLS EIM)                      Scale parameter =         1

Deviance         =  267.7175295                    (1/df) Deviance =  .4099809

Pearson          =  649.0052353                    (1/df) Pearson  =  .9938824

Variance function: V(u) = u*(1-u)                  [Bernoulli]

Link function    : g(u) = ln(u/(1-u))              [Logit]

                                                   BIC             = -3971.715

------------------------------------------------------------------------------

             |                 EIM

           y |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

      totala |   5.76e-08   2.32e-08     2.48   0.013     1.21e-08    1.03e-07

    return2a |    4.68227   16.90774     0.28   0.782    -28.45629    37.82083

   riskiness |  -19.08977   15.63672    -1.22   0.222    -49.73717    11.55764

         eff |  -.0021717     .01033    -0.21   0.833    -.0224181    .0180746

         a_l |  -2.047291   1.463365    -1.40   0.162    -4.915432    .8208513

  income_ser |   .0092157    .010439     0.88   0.377    -.0112443    .0296758

       _cons |  -2.342803   .4428183    -5.29   0.000    -3.210711   -1.474895

------------------------------------------------------------------------------

. bprobit y totala return2a riskiness eff a_l income_ser

Probit regression for grouped data                Number of obs   = 1114768358

                                                  LR chi2(5)      =      19.16

                                                  Prob > chi2     =     0.0018

Log likelihood =   -664.596                       Pseudo R2       =     0.0142

------------------------------------------------------------------------------

    _outcome |      Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

-------------+----------------------------------------------------------------

    return2a |   .7962021    2.32717     0.34   0.732    -3.764968    5.357372

   riskiness |  -2.073098    2.54521    -0.81   0.415    -7.061618    2.915422

         eff |   .0003174   .0017132     0.19   0.853    -.0030404    .0036753

         a_l |   1.039736   .1890428     5.50   0.000     .6692188    1.410253

  income_ser |   .0003329    .001497     0.22   0.824    -.0026012     .003267

       _cons |  -5.527521    .059345   -93.14   0.000    -5.643835   -5.411207

------------------------------------------------------------------------------

Appendix E.
Cox proportional-hazard model.
Cox Regression
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� All banks in Ukraine are divided into four groups with the grouping factor being their total assets.
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