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This research examines the determinants of acquisition probabilities and prices for Ukrainian banks by means of simultaneous estimation using Tobit 2 model, employing 2005 – 2007 quarterly data on Ukrainian banks. To our knowledge, this study is the first to estimate acquisition probability and price simultaneously employing Tobit 2 model. In addition, this research is also the first to investigate acquisition probabilities and prices for Ukrainian banks and revealed several specific characteristics, different from the findings in previous literature. Specifically, these characteristics are negative effects of the ratio of loans to assets on the probability of acquisition and of bad loans reserves on the acquisition price.
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Chapter 1

introduction
The purpose of the research is to investigate the determinants of acquisition probabilities and prices for Ukrainian banks by means of simultaneous estimation using Tobit 2
 model, employing 2005 – 2007 quarterly unbalanced panel data on Ukrainian banks. This study is the first to estimate acquisition probability and price simultaneously and the first to explain those things either separately or simultaneously for Ukrainian banks, also using data on some variables
 that appear to have been unconsidered before. From an academic point of view, simultaneous estimation is appropriate to deal with selection bias, because it easily fits the underlying latent variable model for Tobit 2: non-positive expected profit
 from an acquisition implies that the acquisition probability is zero, and the acquisition price is unobserved
. In addition, this issue is of great importance in business and policy making, as the findings of my research shall be very useful for all parties involved in acquisition deals: bidders, targets, advisors (intermediaries), portfolio investors and governments. Specifically, the possibility to estimate acquisition probabilities and prices of potential targets using developed models is important due to four major reasons. Firstly, the estimated potential acquisition prices of banks will assist bidders (who intend to acquire a bank) and potential targets in taking decisions more correctly, so as to equate marginal benefit of the acquisition to its marginal cost. Secondly, the estimates will also allow acquisition advisors (intermediaries) to match bidders with targets faster, i.e. doing their job better. Thirdly, acquisition deals and their prices are important factors of the stock market prices of the targets. For example, after the purchase of a 93.5% stake in Bank Aval for about USD 1.0bn by Raiffeisenbank (Austria) at the end of 2005, the stock price increased by 72.6% in 2006. Fourthly, the developed models will assist governments in enforcing proper regulations to encourage or discourage
 acquisition activities. To illustrate, about 40 Ukrainian banks were sold to foreign investors since 2005, and the acquisition process is still very active. In particular, the most recent acquisition was announced on March 27 2008, when Alpha Bank (Greece) agreed to buy 90.0% of Astra Bank
.
There are two streams of the relevant literature, each developing separately so far. One examines the probability of acquisition, while the other addresses acquisition prices. In addition, the majority of the papers employ data on the United States banking industry.
One of the most cited examples of the research from the first category is Wheelock and Wilson (2000). These authors analyze the probability of acquisition in the United States banking industry for the 1984 – 1993 period. According to their results, banks with smaller capitalization and return on assets (ROA), and those located in states permitting statewide branching and being more efficient are more likely to be acquired.
The second category of the literature can be illustrated by Palia (1993), who uses data for the United States banking industry for the 1984 – 1987 period. According the author’s findings, banks with the following characteristics will be more expensive: higher profitability; small equity-to-asset ratio; small fraction of nonperforming loans; location in concentrated market; location in states with restricted branching.
The second category of the literature includes relatively less papers in comparison to the first. This is partially a consequence of difficulties in obtaining data on acquisition prices. Concerning my study, it will use acquisition prices database, which was collected by me from various sources (see Appendix 4). Currently, the database includes 37 observations.
All deals from my database were conducted starting from 2005. There were some transactions before 2005, yet it is very difficult to figure out information about them. That’s why the estimation of econometric model uses 2005 – 2007 quarterly data on financial statements for Ukrainian banks. This dataset is freely available from the website
 of the National Bank of Ukraine (NBU). Besides, the data on the number of branches from Bankstore
 and on banks’ registration dates from the Association of Ukrainian Banks
 are used. In addition, observations that are missing in the above-mentioned sources are filled with the data from the Stock Market Information Disclosure System
 and corporate websites.
As already mentioned, the data are used to estimate Tobit 2 model. There are two major estimators applicable to Tobit 2: Maximum Likelihood Estimator (MLE) and Heckman’s Two-step Estimator (Heckit), which was developed by Heckman (1976, 1979). Both estimators are employed in this research. Besides, Lagrange Multiplier (LM) and Likelihood Ratio (LR) tests are used to check for various assumptions and violations of different assumptions. In addition, statistical Bootstrap is applied in order to be more confident in the obtained results.

To summarize, the goal of proposed simultaneous estimations and the research as a whole is to find the determinants of acquisition probability and price. Many interesting papers on the topic have been already written, which is discussed in more detail in Сhapter 2. Then, Сhapter 3 provides a theoretical framework for econometric model, which is be also presented in Сhapter 3. Finally, Сhapter 4 concludes.
Chapter 2

literature review
The purpose of the study is to investigate the determinants of acquisition probabilities and prices.  We do this task by means of simultaneous estimation employing Tobit 2 model.  This model describes the following relationship between acquisition probabilities and prices: non-positive expected profit from an acquisition implies that the acquisition probability is zero, and the acquisition price is unobserved. There are two categories of the relevant research: one considers the probability of acquisition, while the other focuses on acquisition prices. In addition, the majority of the papers employ data on the United States banking industry. Since those two categories appear to have been developing separately so far, this chapter will first discuss papers addressing probability of acquisition and then literature analyzing acquisition prices, concluding with a possibility of simultaneous estimation.
Among papers addressing probability of acquisition, some authors analyze this issue generally, while others test specific hypotheses. Thus, it is reasonable to consider general literature first, followed by more specific case afterwards. Regarding general studies, they can be further divided into subgroups with respect to methodology used. The next two examples illustrate research using Multinomial Logit Estimator, followed by examples conducting duration analysis.

One example of the paper from the first category is Amel and Rhoades (1989), who examine the probability of acquisition in the United States Banking industry for the 1978 – 1983 period. Specifically, the authors employ Multinomial Logit Estimator, since the dependent variable indicates three categories: not acquired, acquired by horizontal acquisition, or acquired by market extension acquisition. In particular, the results of Amel and Rhoades (1989) support the hypothesis that larger banks are less likely to be acquired. Besides, rapid growth is not found to raise the probability of acquisition, which is consistent with the previous result. Similarly, banks with smaller profitability are found to be also more likely to be acquired. As expected, the effect of market concentration was found to be negative. In general, Amel and Rhoades (1989) conclude that there is no dominant determinant of acquisition deals.

Another example of research is Focarelli et al. (2002), employing data for the Italian banking industry for the 1984 – 1996 period. As Amel and Rhoades (1989), Focarelli et al. (2002) use also Multinomial Logit but with dependent variable indicating slightly different categories: acquirer; acquired party; bidder or target (in case of merger); and not involved. Specifically, the results of Focarelli et al. (2002) are in general consistent with those of Amel and Rhoades (1989) but provide additional inference regarding the impact of loan portfolio on a probability of acquisition. Specifically, a higher fraction of loan portfolio in total assets is found to increase the probability of acquisition. At the same time, the authors’ results demonstrate that banks with poorer quality of loan portfolio are more likely to be acquired. Both previous studies employed Multinomial Logit Estimator.

An example of paper with different methodology is Wheelock and Wilson (2000), estimating the hazard of acquisition using adapted partial-likelihood approach suggested by Cox (1972, 1975). Specifically, Wheelock and Wilson (2000) employ data for United States banking industry for the 1984 – 1993 period. Particularly, the results of Wheelock and Wilson (2000) are also in general consistent with those discussed above. However, these authors find anticipated negative effect of location in states with limited branching
 on the probability of acquisition, while this effect was found to be negative by Amel and Rhoades (1989), who explained their theoretically inconsistent result by failure of their dummy variable to capture real regulation of branching. Besides, the distinct feature of the paper by Wheelock and Wilson (2000) is the use of cost and technical efficiency scores estimated by Data Envelopment Analysis (DEA) as a measure of managerial quality. Indeed, rising cost efficiency was found to increase the probability of acquisition.

More recent example of research employing Cox (1972) proportional-hazard duration model is Hannan and Pilloff (2006), using data for the United States banking industry for the 1996 – 2003 period. Their results are also generally consistent with the literature considered above, yet provide some additional findings. In particular, banks with higher equity to assets ratio were found to be characterized by smaller probability of acquisition
. Besides, banks with higher fraction of local deposits in total liabilities were found to be more likely to be acquired. Unlike Wheelock and Wilson (2000), Hannan and Pilloff (2006) used alternative simple measure of inefficiency (the ratio of noninterest expenses and noninterest income) as an explanatory variable, which was found to have positive effect.

The literature examples discussed above demonstrate the most significant determinants of acquisition probability. Yet there are papers concentrating on testing some specific hypotheses, which is illustrated by the following examples. The first example is Akhigbe and Madura (1999), who address the intra-industry effects of acquisitions. According to the author’s results, acquisition of a bank raises the probability of acquisition of the bank’s rivals.

Another example is Buch and DeLong (2004), who examine the effects of state regulation on the probability of acquisition. Specifically, the authors find that regulations strengthening domestic banking system increase the probability of acquisitions, while the rise in supervisory power has negative effect.

Hadlock et al. (1999) investigate the impact of management incentives, corporate governance, and performance on the probability of acquisition. According to the results, banks with lower levels of management ownership are more likely to be acquired.
Servaes (1994) analyzes the capital expenditures of acquisition targets. Specifically, the author rejects the hypothesis that overinvestment raises the probability of acquisition.
As can be seen, the majority of studies considered the banking industry in the United States, and there were no papers examining the Ukrainian banking industry. Yet the most relevant to Ukrainian banking research is Tsahelnik (2006)
, who tried to find out the determinants of foreign banks’ entry to the markets of Commonwealth of Independent States (CIS) on the macro level. According to the results, the main factors are the following: economic reforms, wealth of the country, political risks and the size of the financial sector.
All the examples presented above were empirical. Yet there are purely theoretical studies. For example, Repullo (2000) developed a model for acquisitions in banking in the framework of game theory. According to the model, the probability of acquisition is higher if the foreign bank (bidder) is small (relative to the foreign banking market) and the bank’s investments are risky. Furthermore, the acquisition was shown to be in general welfare improving for both countries.
On the whole, the following factors were found in previous literature to increase the acquisition probability: small size; small profitability; small market share; high fraction of loan portfolio in total assets; poor quality of loan portfolio; small equity to assets ratio; high fraction of local deposits in total liabilities; high cost efficiency; low levels of management ownership; acquisitions of rivals; few restrictions on branching; strong banking system of the target’s country; little state supervision. Let us now turn to the research addressing the determinants of acquisition prices.
According to Brewer III et al. (2000), there is no consensus with respect to the factors of acquisition prices in previous studies, some of which are presented below. To outline the most common findings, examples of five papers are provided below.
The first example is Cheng et al. (1989), who employ data for the United States banking industry for the 1981 – 1986 period. According to the authors’ results, a target’s profitability and growth in assets and core deposits influence positively the acquisition price.
The second example is Palia (1993), who also uses data for the United States banking industry but for the 1984 – 1987 period. Similarly to Cheng et al. (1989), banks with higher profitability are found to be offered higher prices. Besides, banks with the following characteristics are found to be more expensive: small equity-to-asset ratio; small fraction of nonperforming loans; location in concentrated market; location in states with restricted branching.

The third example is Shawky et al. (1996), who also employ data for the United States banking industry but for the 1982 – 1990 period. Similarly to Cheng et al. (1989) and Palia (1993), banks with higher profitability are found to be more expensive. Besides, the following characteristics were found to increase acquisition prices: small size
 of a target; location in a different state than the bidder’s one; payment in stocks instead of cash.

The fourth example is Brewer III et al. (2000), who also use data for the United States banking industry but for the 1990 – 1998 period. Similarly to Cheng et al. (1989), Palia (1993) and Shawky et al. (1996), banks with higher profitability are also found to be offered higher prices. Besides, lower risk banks are found to be more expensive, which is consistent with Palia’s (1993) negative effect of nonperforming loans.

It was also noted that acquisition prices are influenced by the regulatory and macroeconomic environment. The impact of regulatory framework is illustrated by Brewer III et al. (2000), who also analyze the Riegle-Neal Interstate Banking and Branching Efficiency Act (1994), allowing interstate branching, which was previously restricted. As a consequence of the act, acquisition prices rose by about 35%, according to Brewer III et al. (2000).

The effect of macroeconomic environment can be illustrated by the study of Esty et al. (1999), who examined the impact of interest rates, which are closely related to other macroeconomic indicators, in the target’s country on the acquisition price. According to the results, banks in an environment with low interest rates will be offered higher prices.

Altogether, the following factors were most commonly found in previous literature to raise the acquisition prices: higher profitability of a target; rapid growth in assets and deposits; small equity-to-asset ratio; small risk (both on micro
 and macro levels); small size of a target; a target’s location in concentrated market; a target’s location in a different state than the bidder’s one; restrictions on branching; payment in stocks instead of cash. Remarkably, profitability is the most commonly agreed factor to have positive effect on acquisition prices. As can be seen, many variables are common for the determination of acquisition probability (see Appendix 1 for the summary of the determinants from the previous literature). While some variables are usually found to affect probability and price in the same direction, the influence of others (for example, profitability and quality of loan portfolio) will be opposite
. Once again, the objective of my research is to shed some more light on the issue by means of simultaneous estimation of acquisition probability and price in the framework of Tobit 2. Furthermore, my study appears to become the first to apply Tobit 2 to simultaneous estimation of acquisition probability and price and the first to explain those things either separately or simultaneously for Ukrainian banks. The specification of the model and its theoretical background is presented in the next chapter.
Chapter 3
empirical model
The goal of the thesis is to examine the determinants of acquisition probabilities and prices, which we do by means of simultaneous estimation employing Tobit 2 (also known as Heckit) model and this chapter provides the specification of the model, its theoretical background and method of estimation, data description, empirical results and their interpretation.

Methodology
This section presents a specification, accompanied by the theoretical background and followed by the method of estimation, of Tobit 2 model, applied to simultaneous estimation of acquisition probability and price. Specifically, Tobit 2 model is appropriate, because it fits to the problem of simultaneous determination of acquisition probability and price and is supposed to deal with the problem of selection bias. Moreover, Tobit models seem to be the only one meaningful to this problem, since ordinary simultaneous equations would suffer from sample selection, as prices are observed only for acquired banks. Furthermore, estimation using only sub-sample of acquired banks would produce inconsistent estimates of probability, since in that case the dependent variable in probability equation would be equal to one for all observations and so would ignore banks that were not acquired.

As defined in Amemiya (1984), Tobit 2 model has the following form:
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To put the model in the necessary framework of acquisition probability and price, let 
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According to Wooldridge (2000), 
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In view of the findings from the previous literature and data availability, 
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A target’s growth in assets (
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) is expected to have positive impact on the probability of acquisition for two main reasons. Firstly, rapidly growing banks will be more attractive for potential bidders (those who acquire), often looking for expansion opportunities. Secondly, targets willing to be acquired often deliberately boost growth in assets (instead of profit maximization) to facilitate the transaction. At the same time, the effect on the acquisition price is expected to be also positive, pointing to potential attractiveness for bidders.
A target’s growth in deposits (
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) is expected to influence the acquisition probability and price positively. Specifically, more rapid growth in deposits is likely to indicate the attractiveness of the bank for its clientele and, therefore, for potential bidders.
A target’s profitability, measured by return on equity (
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roe

) in this research, may influence the probability of acquisition positively. However, the effect is more likely to be negative, which is consistent with previous studies. One possible explanation is that banks with higher profitability, though being more attractive for potential bidders, ask too high prices for being acquired due to large opportunity cost. Alternatively, banks with low profitability are willing to accept lower prices, especially in case of facing bankruptcy. In contrast to other variables, the effect of target’s profitability on acquisition price is expected to be positive, while it is expected to be negative in the probability equation. The reason is that banks with higher profitability are more attractive for potential bidders.
The market share (
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) of a target may also influence the probability of acquisition positively. However, as previous literature shows, the impact is also more likely to be negative, owing to at least two reasons. Firstly, a smaller number of potential bidders are able to acquire a large bank, which is usually very expensive. Secondly, foreign banks often deliberately buy small domestic banks instead of trying to obtain a local license, because the latter is often perceived as more costly. In the same way, the effect of target’s market share (
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) on the acquisition price is expected to be negative, as a smaller number of potential bidders are able to acquire a large bank.
A target’s fraction of loans in assets (
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) is expected to have positive effect on the probability of acquisition. Specifically, a larger fraction of loans is more attractive, since loans are the key earning assets for banks. At the same time, the effect on the acquisition price is expected to be also positive, pointing to potential attractiveness for bidders.
For similar reasons, a target’s fraction of retail loans in assets (
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) is expected to influence acquisition probability and price positively. Particularly, the rationale for including this variable is to differentiate between effects of retail and corporate loans.
A target’s ratio of bad loans reserves to loans (
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) is expected to influence the probability and price of acquisition negatively. The reason is that banks with better quality of loan portfolio are more attractive for potential bidders.
The equity to assets ratio (
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) of a target is expected to have negative impact on the probability and price of acquisition. Specifically, a lower equity to asset ratio is more attractive, pointing to the ability of the target to raise more debt and assets per unit of equity.
Technical efficiency (
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) is expected to effect the probability and price of acquisition positively. The idea is that more efficient banks are more attractive for potential bidders.
A binary variable indicating whether there had already been a purchase of a large stake in the bank (
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) is expected to influence the probability and price of acquisition negatively, according to the probability theory
. If the effect would be found to be positive, it could mean that some other attractive characteristics for potential bidders had not been controlled for.

A target’s number of branches (
[image: image60.wmf]i

b

) is expected to influence the acquisition probability and price positively. Specifically, larger number of branches is likely to indicate the attractiveness of the bank for its clientele and, thus, for potential bidders.
A target’s registration year (
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) is expected to have negative effect on the acquisition probability and price positively. The reason is that older banks might be more attractive for potential bidders.
The inclusion of the variable indicating whether there had already been a purchase of a large stake in the bank (
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), number of branches (
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) seems to be the innovation of this research. These variables were most probably not taken into account in the previous literature due to their absence in most commonly used datasets.

An extensive list of estimators (and their properties) of Tobit models can be found in Amemiya (1984). As already mentioned, the two major estimators are Maximum Likelihood Estimator (MLE) and Heckman’s Two-step Estimator (Heckit). The latter was developed by Heckman (1976, 1979). Both estimators are consistent; Maximum Likelihood is more efficient (probably reaching Cramer-Rao lower bound) but required cumbersome calculations in the past
 and, for that reason, Heckit was usually used
. Yet now Heckit is incorporated into software packages (for example, Stata). According to Kennedy (1998), the results of Monte Carlo studies by Stolzenberg and Relles (1990), Hartman (1991), Zuehlke and Zeman (1991) and Nawata (1993) indicate that Heckit performs even worse than subsample Ordinary Least Squares in the following cases: errors are not normally distributed; the size of the sample is small; the portion of censoring is small; the correlation between selection variable and the errors of the regression is low; and the collinearity between the variables in both equations is high. Besides, Kennedy (1998) notes that Nawata (1994) and Nawata and Hagase (1996) advise to use Maximum Likelihood and discuss computational issues. In view of that, the model is estimated by both Maximum Likelihood and Heckit. In addition, two equations of the model are also estimated separately by Probit and Ordinary Least Squares. Besides, Lagrange Multiplier (LM), Likelihood Ratio (LR) and other tests are employed to check for violations of different assumptions.

In addition, statistical Bootstrap is applied in order to be more confident in the obtained results, in particular dealing with the problem of low number of observations (366). Specifically two types of Bootstrap are used: heterogeneous statistical Bootstrap with re-sampling based on empirical distribution function and parametric statistical Bootstrap with re-sampling based on bivariate normal distribution with variance-covariance matrix being replaced with sample estimates after applying Heckit (Bootstrap for Maximum Lekelihood) or Ordinary Least Squares and Probit (Bootstrap for Heckit). The first type of Bootstrap is incorporated in many statistical software packages (for example, Stata), yet it does not use the assumption that the errors in the model are bivariately normally distributed. In order to make complete use of that assumption, parametric Bootstrap was programmed in Matlab.
As shown, Tobit models are appropriate to the problem of simultaneous determination of acquisition probability and price. The next two sections present data description, empirical results and their interpretation.
Data
As already mentioned, this research employs collected from various sources data on acquisitions of Ukrainian banks since 2005 and financial statements of the banks, freely available from the website
 of the National Bank of Ukraine (NBU). Besides, the data on the number of branches from Bankstore
 and on banks’ registration dates from the Association of Ukrainian Banks
 are employed. In addition, observations that are missing in the above-mentioned sources are filled with the data from the Stock Market Information Disclosure System
 and corporate websites of banks. To illustrate, the summary statistics are presented in Table 1, correlation matrix is provided in Appendix 2 and variable definitions are provided in Appendix 3.

The advantage of the dataset is the availability of information on acquisition prices, actually enabling this research. As discussed below, the disadvantages of the dataset concern the sample size, omitted variables and measurement error.

The sample consists of 366 observations, with 37 registered deals. Although the sample size could be extended, as the data is usually available, collecting and arranging them is an extremely time consuming procedure.

	Table 1. Descriptive Statistics

	Variable
	Nota-tion
	Measu-rement

	Mean
	Standard deviation
	Mini-mum
	Maxi-mum

	Acquired
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	Binary
	0.1011
	0.3019
	0.0000
	1.0000

	Price
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	Ratio
	3.4343
	1.6427
	1.1335
	7.2618

	Growth in assets
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	Index
	2.1648
	24.9356
	-0.3894
	476.4950

	Growth in deposits
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	Index
	49.1459
	560.4737
	-0.9990
	8814.7901

	Return on equity
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	Fraction
	0.0737
	0.0931
	-0.4765
	0.5061

	Market share
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	Fraction
	0.0067
	0.0144
	0.0001
	0.0993

	Loans in assets
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	Fraction
	0.6607
	0.1460
	0.0835
	0.9929

	Retail loans in assets
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	Fraction
	0.1749
	0.1500
	0.0006
	0.8670

	Bad loans reserves
	
[image: image73.wmf]i

lrl


	Fraction
	0.0491
	0.0534
	0.0005
	0.6343

	Equity to assets
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	Fraction
	0.2142
	0.1526
	0.0454
	0.8482

	Technical efficiency
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	Number
	1.3011
	0.4436
	1.0000
	4.3253

	Already acquired
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	Binary
	0.1284
	0.3350
	0.0000
	1.0000

	Number of branches
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	Number
	167.4071
	630.0054
	1.0000
	7317.0000

	Registration year
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	Year
	1995
	5
	1989
	2006


The most important problem with measurement error seems to be caused by the fact that explanatory variables are measured at one point in time, while in reality decisions are likely to be influenced by historical performance. However, improvement of this problem requires extending the number of years in the sample.

Overall, the dataset used is far from being perfect, yet it is believed to have capacity for us to shed some light on the most important factors in simultaneous determination of acquisition probability and price. The results of the estimation and their interpretation are presented in the next section.

Empirical Analysis
This section provides the results of estimations, various tests, and interpretation of the findings. First of all, the results of Maximum Likelihood estimation are compared to the findings by means of Heckit and separate estimation using Probit and Ordinary Least Squares. Then various test for violations of different assumptions are presented.

	Table 2. Summary of Results for Probability Equation under Various Approaches

	
	
	M-A
	M-R
	M-P-P
	M-P-N
	M-N-P
	M-N-N
	H-A
	H-P-P
	H-P-N
	H-N-P
	H-N-N
	Total

	Growth in assets
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	Retail loans in assets
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	Bad loans reserves
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	Technical efficiency
	
[image: image87.wmf]i

te


	-
	-
	
	
	-
	-
	-
	-
	
	-
	
	7

	Already acquired
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	Notes:

the first letter in the approach abbreviation indicates the estimator (M – Maximum Likelihood, H – Heckit);

the second letter in the approach abbreviation indicates confidence interval used (A – based on asymptotic distribution, R – based on asymptotic distribution and heteroskedasticity robust; P – based on parametric Bootstrap, N – based on non-parametric Bootstrap);

the third letter in the approach abbreviation indicates method of calculating Bootstrap-based confidence intervals (P – percentile, N – normal);
+ or  - indicate sign of significant at 10% level coefficient.


Table 2 presents the summary of results for probability equation under various approaches, and Table 3 does provides similar information for price equation. As mentioned, one of major estimators of Tobit 2 is Maximum Likelihood Estimator (MLE), which produced results presented in Appendix 5. As can be seen, this estimation method identified two statistically significant
 variables in price equation: bad loans reserves (
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) and equity to assets ratio (
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). At the same time, the estimation established six statistically significant variables in probability equation: growth in assets (
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); equity to assets ratio (
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); technical efficiency (
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); already acquired (
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); registration year (
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); and a constant (c). Particularly, these variables are interpreted later.
	Table 3. Summary of Results for Price Equation Various under Approaches

	
	
	M-A
	M-R
	M-P-P
	M-P-N
	M-N-P
	M-N-N
	H-A
	H-P-P
	H-P-N
	H-N-P
	H-N-N
	O-A
	O-N-P
	O-N-N
	Total

	Loans in assets
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	Bad loans reserves
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	Equity to assets
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	Technical efficiency
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	Notes:

the first letter in the approach abbreviation indicates the estimator (M – Maximum Likelihood, H – Heckit, O – Ordinary Least Squares);

the second letter in the approach abbreviation indicates confidence interval used (A – based on asymptotic distribution, R – based on asymptotic distribution and heteroskedasticity robust; P – based on parametric Bootstrap, N – based on non-parametric Bootstrap);

the third letter in the approach abbreviation indicates method of calculating Bootstrap-based confidence intervals (P – percentile, N – normal);

+ or  - indicate sign of significant at 10% level coefficient.


So as to be more confident in the statistical significance of the obtained findings, we also apply parametric statistical Bootstrap and five hundred replications to the maximum likelihood estimates of our model. Specifically, Appendix 6 provides comparison of usual asymptotic confidence intervals with parametric Bootstrap-based normal and percentile confidence intervals. In comparison to confidence intervals based on asymptotic distribution, percentile Bootstrap-based confidence intervals supported the significance of only one coefficient, near bad loans reserves (
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) in price equation. However, percentile Bootstrap-based confidence intervals identified coefficients near technical efficiency (
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) in price equation and number of branches (
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) in probability equation as significant.
Alternatively, we also apply nonparametric heterogeneous statistical Bootstrap with six hundred and fifty replications to the maximum likelihood estimates of our model. Specifically, Appendix 7 provides comparison of usual asymptotic confidence intervals with Bootstrap-based normal and percentile confidence intervals. As can be seen, all the significant coefficients according to asymptotic distribution are also found to be significant by at least one Bootstrap-based confidence interval. However, the significance of the coefficients near growth in assets (
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) and already acquired (
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) in probability equation is in accordance with Bootstrap-based percentile confidence interval yet inconsistent with Bootstrap-based normal confidence interval. In contrast to confidence intervals based on asymptotic distributions, Bootstrap-based normal confidence intervals identify the coefficient near ratio of loans to assets (
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) as statistically significant at 10% level.
Alternatively, the model was estimated by Heckman’s Two-step Estimator (Heckit), which yielded the results presented in Appendix 8. As can be seen, the results are very similar to those obtained from Maximum Likelihood Estimator, in particular, with the same significant coefficients. Again, in order to be more confident in obtained findings, statistical Bootstrap is applied to Heckman’s Two-step Estimator (Heckit) as well. Similarly, Appendix 8 presents comparison of usual asymptotic confidence intervals with parametric Bootstrap-based normal and percentile confidence intervals. Remarkably, percentile Bootstrap-based confidence intervals find all the coefficients in the price equation except for the constant to be significant, yet normal Bootstrap-based confidence intervals identify all of those coefficients as insignificant. Concerning probability equation, percentile Bootstrap-based confidence intervals support the significance of the coefficients near technical efficiency (
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) and already acquired (
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), which were also found to be significant by usual asymptotic confidence intervals. In contrast to all other confidence intervals, normal Bootstrap-based confidence intervals identify the significance of the coefficient near retail loans in assets (
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) in probability equation and percentile Bootstrap-based confidence intervals find the coefficient near market share (
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) in probability equation to be significant. Alternatively, Appendix 10 provides comparison of usual asymptotic confidence intervals with nonparametric heterogeneous Bootstrap-based normal and percentile confidence intervals. In contrast to Bootstrap for Maximum Likelihood, Heckman’s Two-step Estimator (Heckit) Bootstrap-based confidence intervals do not support the significance of the coefficient near loans to assets ratio (
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) in the probability equation and a constant (c) in the price equation, yet these results are consistent with estimates without Bootstrap. Besides, Heckman’s Two-step Estimator (Heckit) Bootstrap-based normal confidence intervals support the significance of the coefficients near registration year (
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), equity to assets (
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) and a constant (c) in the probability equation.

For comparison, two equations of the model are also estimated separately by Ordinary Least Squares (price equation) and Probit (probability equation). Specifically, the results are presented in Appendix 11. As expected, the Probit estimates are identical to those of Heckit, and the estimates of price equation by Ordinary Least Squares are also very similar to those by simultaneous estimations with the same significant coefficients, in particular. Similarly, heterogeneous statistical Bootstrap with re-sampling based on empirical distribution function and ten thousand replications is applied to Ordinary Least Squares as well. In the same way, Appendix 11 provides comparison of usual confidence intervals with nonparametric heterogeneous Bootstrap-based normal and percentile confidence intervals. Specifically, OLS Bootstrap-based confidence intervals are similar to Heckit nonparametric heterogeneous Bootstrap-based confidence intervals, except that OLS Bootstrap-based normal confidence interval establishes the coefficient near bad loans reserves (
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) to be insignificant at 10% level and the coefficient near equity to assets ratio (
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) to be significant, which is consistent with estimates without Bootstrap.

One of the coefficients found to be significant by largest number of confidence intervals (seven out of eleven) is the one near technical efficiency (
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) variable in the probability equation. Specifically, the coefficient is negative, indicating that more efficient banks are, ceteris paribus, more likely to be acquired. This result is consistent with theoretical expectation and previous literature, hinting on importance of this variable in the valuation of banks.

Another variable in the probability equation identified as significant by seven out of eleven confidence intervals is equity to assets ratio (
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), with the coefficient indicated as significant by five out of six confidence intervals (except for Heckit Bootrstrap-based normal confidence interval). As predicted by the theory and previous literature, the effect of equity to assets ratio (
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) on the probability of acquisition is found to be negative. Specifically, small equity to assets ratio points to the ability of potential targets to raise more debt per unit of equity, which is attractive to potential bidders.

The variable already acquired (
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) in the probability equation was found to be significant by six out of eleven confidence intervals. The effect of this binary variable indicating whether there had already been a purchase of a large stake in the bank is found to be negative, which is consistent with theoretical expectation. In addition, this finding also seems to be new for the literature.
One more coefficient in the probability equation, near registration year (
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), was indicated as significant by five out of eleven confidence intervals. Specifically, the coefficient is negative, which is consistent with theoretical expectation, indicating that bidders like older banks more. Besides, this finding seems to be new for the literature. 

Growth in assets (
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) in the probability equation was indicated as significant by five out of eleven confidence intervals as well. Though inconsistent with theoretical expectation from the point of attractiveness to potential bidders, the negative effect of growth in assets (
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) on the probability of acquisition may be explained by the willingness of bidders to acquire banks with growth potential, which may be exhausted for banks that grew rapidly in the past. Since growth in assets was either not considered or found to be insignificant in the previous literature, this result also appears to be new for the literature.

The negative effect of the ratio of loans to assets (
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) on the probability of acquisition was identified as significant only by two confidence intervals. Though inconsistent with previous literature and theoretical expectation from the point of attractiveness to potential bidders, the negative effect that we observe in our estimations for this variable may be also related to the unwillingness of banks with large portions of loans in assets to be acquired.

Positive effects of market share (
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) and the ratio of retail loans in assets (
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) on the probability of acquisition were found to be significant only by Heckit parametric Bootstrap-based normal and percentile, respectively, confidence intervals. Specifically, the effects are consistent with the theory. In addition, the effect of the ratio of retail loans to assets (
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) seems to be new for the literature.

The coefficient near number of branches (
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) in probability equation was identified as significant only by Maximum Likelihood parametric Bootstrap-based percentile confidence interval. Specifically, the coefficient is negative, yet it is very close to zero and is unlikely to have economic significance.

On the whole, the following targets’ characteristics are found to increase the probability of acquisition: efficiency (low 
[image: image129.wmf]i

te

); small equity to assets ratio (
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); being registered long time ago (low 
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); slow growth in assets (
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); absence of the acquisition of a large stake in the bank (
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 is zero); small fraction of loans in assets (
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); large fraction of retail loans (
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); and large market share (
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). To our knowledge, the results regarding the effects of registration year (
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), the ratio of retail loans to assets (
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) and being already acquired (
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) are the innovations of empirical research in this area.
Concerning the price equation, Heckit parametric Bootstrap-based percentile confidence intervals established all the included coefficients (except for the constant) to be significant. First, the positive effect is inconsistent with previous literature and theoretical expectation from the point of loan portfolio quality, the effect probably indicates that bidders consider banks with large amounts of reserves as more insured, which makes sense in the environment with information asymmetry. To illustrate this point, the ratio of bad loans reserves to total loans of Ukrainian banking industry was 4% according to the data from the National Bank of Ukraine, while the international rating agency Standard & Poor’s estimated the portion of potentially non-performing loans to be 75%
. Second, the negative effects of equity to assets ratio (
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), technical efficiency (
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) and positive effect of the ratio of loans to assets (
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) are consistent with previous literature and theoretical expectation.
The choice of variables to be included in the price equation was based on the correlations (Appendix 2) with the dependent variable (
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) so as to save degrees of freedom in view of low number (37) of positive observations in 
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. In order to check if the excluded variables are omitted, the Wald Test is performed with results presented in Appendix 12. As can be seen, the hypotheses that the coefficients near potentially omitted variables are simultaneously equal to zero cannot be rejected in all cases. That’s why the models are kept only with initially included variables. Specifically, the variables are included in levels for ease of interpretation. Although including squared variables might improve the fit, it would also consume many degrees of freedom.

Another important assumption is homoskedasticity. In order to test for heteroskedasticity, two score tests are performed for two stages of Heckman’s two-step procedure. In particular, the test for heteroskedastic disturbances in the probability equation is based on the procedure described in Verbeek (2003), assuming that 
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 is the generalized residual from the Probit regression. Particularly, the procedure yielded the statistic equal to 57.6, which is Chi-squared distributed with degrees of freedom equal to the number of variables in 
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 (12), giving the p-value of 0.0. Thus, the null hypothesis of homoskedasticity (
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On the other hand, the heteroskedasticity in the price equation is checked for by means of the score version of Breusch-Pagan (1979) test, assuming that 
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 set to include squared explanatory variables in the price equation. Specifically, the obtained statistics is 6.0, which is also Chi-squared distributed with degrees of freedom equal to the number of variables in 
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 (4), yielding the p-value of 0.2. Hence, the null hypothesis of homoskedasticity (
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) cannot be rejected.

In view of possible heteroskedasticity, the Maximum Likelihood estimates with z-statistics based on robust standard errors are reported in Appendix 13. As can be seen, all the coefficients that were established to be significant employing usual asymptotic standard errors are also found to be significant using robust standard errors. In addition, the coefficient near the ratio of loans to assets (
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) in the probability equation is identified as significant at 5% level, yet this result was also established before by the Maximum Likelihood Bootstrap-based confidence intervals.

There might be an issue of autocorrelation or fixed effects, yet those problems are difficult to check for in this case because of only three time periods with just three observations for 2005. As illustrated by the correlation matrix (Appendix 2), the issue of multicollinearity is trivial in this case. Another potential problem, reversed causality issue, must be also irrelevant here, since an acquisition is unlikely to have an immediate effect on the bank’s fundamental characteristics inherited prior to the acquisition.

Correlations of residuals from the model estimated by Maximum Likelihood Estimator with explanatory variables are presented in Appendix 14. As can be seen, residuals are uncorrelated with explanatory variables. According to skewness and kurtosis test for normality, as described by D’Agostino et al. (1990), the hypothesis of normality of the residuals from the price equation estimated by Maximum Likelihood cannot be rejected (the test statistic is 1.92, p-value is 0.38). At the same time, the hypothesis of normality of the residuals from the probability equation can be rejected (the test statistic is 174.28, p-value is 0.00), which is probably related to the specifics of the sample, having relatively low number of acquired banks (37 out of 366 observations). Assuming that residuals mimic disturbances, the above-provided analysis fails to detect vital violations of consistency assumptions.

Though irrelevant for consistency or efficiency, the issue of goodness of fit is a useful characteristic of the model. In this case, the goodness of fit is measured separately for probability and for price models. Specifically, the model estimated by Maximum Likelihood predicted correctly all failures (estimated probability is smaller that or equal to 0.5, no acquisition) and no successes. However, the average estimated probability for acquired banks (0.19) is much higher than that for non-acquired banks (0.09).

The goodness of fit for the price equation can be measured by the squared coefficient of correlation between observed price (
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) and fitted price (conditional on being selected), as this measure is identical to the determination coefficient in case of Ordinary Least Squares. In particular, the calculation yields 0.69, which is quite high.

Apart from goodness of fit, a desirable feature of a model is predictive power out of sample. In order to see the predictive power of the constructed model, it was also estimated via the Maximum Likelihood Estimator excluding five recent acquisitions. Then, the model was used to predict probabilities and prices for excluded observations, as presented in Table 4. As can be seen, the out-of-sample average predicted probability (0.16) is smaller than the one employing full sample (0.22), yet substantially higher than the average estimated probability for non-acquired banks (0.09). At the same time, the out-of-sample average predicted price (3.33) is smaller than the actual average (4.73), yet similar to the average predicted price using full sample (3.64), which may indicate the presence of large positive disturbances in realized observations. Overall, the model appears to be relatively robust to sample restrictions.
	Table 4. Out-of-sample Predictions

	Target
	Probability
	Price

	
	Full

Sample
	Restricted Sample
	Actual
	Full Sample
	Restricted Sample

	Transbank
	0.26
	0.21
	7.26
	4.13
	3.81

	Pivdennyi
	0.17
	0.14
	3.38
	3.70
	3.53

	Pravex-Bank
	0.25
	0.17
	5.21
	3.86
	3.31

	Factorial-Bank
	0.17
	0.13
	4.46
	2.70
	2.42

	Avtozazbank
	0.24
	0.16
	3.32
	3.82
	3.60

	Mean
	0.22
	0.16
	4.73
	3.64
	3.33


The above analysis shows that the constructed model is indeed useful for understanding the determinants of takeover probabilities and prices. Remarkably, the signs of significant coefficients are the same for all the confidence intervals. In addition, all the marginal effects (at mean values) appear to be economically significant.
As already mentioned, this study was the first to estimate acquisition probability and price simultaneously employing Tobit 2 model. Although the estimates are similar to those by Ordinary Least Squares in this case, it is probably a peculiarity of the sample, and using simultaneous estimation must be preferable to be more confident in the results. Besides, this research was also the first to investigate acquisition probabilities and prices for Ukrainian banks and revealed several specific features, different from the findings in previous literature. Specifically, these features are negative effects of the ratio of loans to assets (
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) on the probability of acquisition and of bad loans reserves (
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) on the acquisition price. In addition, the study seems to be the first to establish the effects of registration year (
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) to be significant determinants of takeover probability.

Chapter 4
conclusion
The goal of the research was to examine the determinants of acquisition probabilities and prices for Ukrainian banks by means of simultaneous estimation using Tobit 2 model, employing 2005 – 2007 quarterly data on Ukrainian banks, and the results of the analysis (summarized below) appear to have useful business and policy implications and indicate potential areas for further research, as discussed below. According to the results, the following targets’ characteristics are found to increase the probability of acquisition: efficiency; small equity to assets ratio; being registered long time ago; slow growth in assets; absence of the acquisition of a large stake in the bank; small fraction of loans in assets; large fraction of retail loans and large market share. Besides, banks with large amounts of bad loans reserves, large ratios of loans to assets, low equity to assets ratios and those being more efficient are found to me more expensive as acquisition targets. In particular, the study seems to be the first to establish the effects of registration year, growth in assets, market share and being already acquired to be significant determinants of takeover probability.

To our knowledge, this study was the first to estimate acquisition probability and price simultaneously employing Tobit 2 model. Although the findings here turned out to be similar to those by Ordinary Least Squares in this case, it is probably a peculiarity of the sample. So as to be more confident in the obtained results, employing simultaneous estimation must be preferable.

In addition, this research was also the first to investigate acquisition probabilities and prices for Ukrainian banks and revealed several specific characteristics, different from the findings in previous literature. Specifically, these characteristics are negative effects of the ratio of loans to assets (
[image: image170.wmf]i

la

) on the probability of acquisition and of bad loans reserves (
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) on the acquisition price.

The findings of this research must be useful for all parties involved in acquisition deals: bidders, targets, advisors (intermediaries), portfolio investors and governments. Particularly, the developed model can be used to estimate acquisition probabilities and potential prices of banks. According to the results, Bank Basis and Rodovid Bank are the most likely to be acquired.
Further research could, at least to some extent, overcome the shortcomings of this study. First, it would be desirable to extend the sample size, perhaps to cross-country level. Second, larger sample could also allow increasing the number of explanatory variables, in particular those indicating some bidders’ characteristics. Third, using different econometric models (for example, specifying different selection mechanisms) and estimators (probably, non-parametric) could shed more light on the determination of acquisition probabilities and prices.
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	Calculated by the author based on data from the National Bank of Ukraine.
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, with 1 indicating full efficiency.
	Estimated by the author for three periods (2005, 2006 and first three quarters of 2007) based on the data for all licensed banks from the National Bank of Ukraine
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	Notation
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	This variable is equal to one if there had already been purchases of a large stake in bank i and zero otherwise.
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	Notes:

A – confidence intervals based on asymptotic distribution;

N – Bootstrap-based normal confidence intervals;

P – Bootstrap-based percentile confidence intervals.
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	Notes:

A – confidence intervals based on asymptotic distribution;

N – Bootstrap-based normal confidence intervals;

P – Bootstrap-based percentile confidence intervals.
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	Appendix 9. 90% Confidence Intervals for Heckit with Parametric Bootstrap
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	Notes:

A – confidence intervals based on asymptotic distribution;

N – Bootstrap-based normal confidence intervals;

P – Bootstrap-based percentile confidence intervals.
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	Appendix 10. 90% Confidence Intervals for MLE with Nonparametric Bootstrap
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	Notes:

A – confidence intervals based on asymptotic distribution;

N – Bootstrap-based normal confidence intervals;

P – Bootstrap-based percentile confidence intervals.
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marginal effect for already acquired is for a discrete change from 0 to 1.
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	Appendix 12. Likelihood Ratio Test for Omitted Variables

	Excluded
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	Notes:

the test is performed for the following variables: growth in assets (
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);

the test is conducted eight times with each variable being excluded once to meet the identification requirements;

p-values for the null hypothesis that the coefficients are simultaneously equal to zero are in parentheses.

	


	Appendix 13. Correlation Matrix for Maximum Likelihood Residuals 
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� As defined in Amemiya (1984); this model is also often referred to as Heckit model.


� This research introduces the variable indicating whether there had already been a purchase of a large stake in the bank, number of branches and registration year. These variables appear to have been unconsidered in previous literature, since most datasets used include only financial indicators.


� Although the notion of utility is usually used to define the model, expected profit must be more appropriate in the context of firms.


� This formulation does not imply any relationship between probability and price value and just indicates whether the latter is observed or not.


� There might be various reasons for encouraging or discouraging acquisition activities. For example, one rationale is to influence inflow of foreign direct investment (FDI). According to the National Bank of Ukraine (2008), 37.9% of FDI into Ukraine came to the financial sector (mainly banking) in 2007.


� Reuters (2008).


� http://www.bank.gov.ua/Bank_supervision/index.htm


� http://www.bankstore.com.ua/banks


� http://www.aub.com.ua/rating2006.html?_m=publications&_t=rec&id=7415


� http://www.smida.gov.ua


� This effect is less relevant to Ukraine, since domestic banks are allowed to open branches freely in all regions of the country.


� Equity is generally considered to be inferior to debt as a source of financing for banks.


� Besides, Turchynska (2005) examined the impact of mergers and acquisitions on efficiency of Ukrainian banks and found a negative effect. Yet this paper is less relevant because mergers and acquisitions is an explanatory variable in this case.


� This relationship may seem unreasonable yet becomes clear if one takes into account that the prices are usually normalized by using the ratio of 100% stake price divided by equity.


� Risk is often measured by the level of bad loans reserves.


� It might seem that the rise in price decreases the probability of acquisition, implying that opposite effects on price and probability to be illogical. However, the causality between price and probability is simultaneous, and high probability might correspond to either high price (for example, if the bank has a healthy standing and is a good target for expansion) or low price (for example, in case of facing bankruptcy).


� Currently, the the smallest stake acquired is 5.0% in the dataset used.


� The idea is that the probability of exactly the same outcome decreases with each realization.


� Amemiya (1984).


� Kennedy (1998).


� http://www.bank.gov.ua/Bank_supervision/index.htm


� http://www.bankstore.com.ua/banks


� http://www.aub.com.ua/rating2006.html?_m=publications&_t=rec&id=7415


� http://www.smida.gov.ua


� More details on measurement of the variables are provided in Appendix 2.


� 10% significance level is used here and later.


� Черный (2008).


� For the observations without a deal, the variables are calculated as if there were deals with zero stakes acquired in the first and fourth quarters of 2007.


� http://www.aub.com.ua/rating2006.html?_m=publications&_t=rec&id=7415
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