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Abstract 
 
 In this paper we present a method of calculating the value of synergy result-
ing from mergers between private companies as well as a model for the predic-
tion of potential synergy values in contemplated mergers (M&A deals). We first 
examined the process of determining the value of a synergy. Since we analysed 
mergers involving private mechanical engineering companies, we used the dis-
counted capital cash flow method for the determination of the synergy value. 
We divided the selected mergers according to the achieved synergy value into 
two groups, i.e. into successful mergers and failed mergers. We then analysed 
the two groups in order to identify financial ratios with statistically significant 
differences (deviations). We then used those ratios to establish a rule for the 
differentiation between mergers that would increase in business value, i.e. with 
positive synergy, and those whose value would decrease. A decision rule was 
developed using the classification and regression trees method. In the research 
sample, the developed model distinguished successful merger from failed ones 
with 92% accuracy. 
 
Keywords: mergers in mechanical engineering, operating synergies, capital 
cash flow, value of synergies, classification and regression trees 
 
JEL Classification: G34, G32, L20 
 
 
 
Introduction 
 
 Some earlier research has alleged that no synergy is achieved from mergers. 
In their overview of literature on mergers and acquisitions (M&A), Bernile and 
Bauguess (2011) state that the evidence based on long-term stock returns is least 
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supportive of the idea that positive synergy values (further “synergy” for sim-
plicity) exist. Indeed, they contended that the drop in stock prices outweighs the 
combined announcement gains. Similarly, Martynova and Renneboog (2008) 
report that 14 of 26 post-merger research studies identified a drop in operating 
income. Gugler et al. (2003) researched 1,250 M&A deals from 1981 to 1998 
and found out that five years after mergers or acquisitions sales dropped by 
14.5% on average compared to the pre-transaction value. Cartwright and 
Schoenberg (2006) found that only 35 – 45% of the transactions achieved reve-
nue growth two to three years after the merger occurred. Ismail (2011), on the 
other hand, calculated that the value of merged companies three years after the 
merger was 11.3% higher than the sum of the two stand-alone companies a year 
before the merger. The author based his calculations on publicly listed US com-
panies between 1985 and 2004. Rahman and Lambkin (2015) published results 
of a detailed study of 45 M&A deals that took place in the United States between 
1990 and 2000. Their results show sales revenue growth and a reduction in sales, 
marketing and administrative costs (as a percentage of sales revenue). However, 
these benefits did not outweigh cost diseconomies in other parts of the business. 
They concluded that, despite extensive research in efficiency of M&A deals over 
the last three decades, the evidence suggests that post-merger performance tends 
to fall short of expectations, both in terms of real operating performance and in 
terms of stock market value.  
 The latest research in M&A performance produced different results. Using 
accounting measures of performance, Dargenidou, Gregory and Hua (2016) con-
firmed the presence of synergies developed during acquisitions. Alexandridis, 
Antypas and Travlos (2017) showed that during the post crisis period (2010 – 2015) 
public acquisitions and private mega-deals generated positive abnormal returns 
for acquiring shareholders. They noted that “The acquiring firms create discern-
ible shareholder value through public acquisitions post-2009 for the first time”. 
 A legitimate question is whether the efficiency of the contemplated merger can 
be predicted. The aim of our research was to find an answer to this question. In 
order to do this, we investigated the differences between mergers that resulted in 
improved performance of combined companies and those that had no such effect. 
 
 
1.  Literature Review: Measurement of M&A Efficiency 
 
 When announcing the merger intention, managers predict the expected posi-
tive effect, which is usually an increase in sales due to an improved market posi-
tion, cost savings due to better utilisation of production capacities, lower invest-
ment, more efficient financing etc. These effects should be reflected in a higher 
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cash flow of the combined firm, and thus also in its value. Bernile and Bauguess 
(2011) found that the managers of acquiring companies expect synergies pri-
marily in the area of operating costs in up to 90% of cases, with the remaining 
10% being synergies due to increased market power and/or financial synergies. 
Similarly, Devos, Kadapakkam and Krishnamurthy (2009) consider operating 
synergies to be crucial in merger decisions. They state that less than 17% of total 
synergy is attributable to financial synergies achieved in the form of interest tax 
shields; the remainder are operating synergies. 
 To measure the effectiveness of a company, indicators such as financial ratios 
that make it possible to identify changes in the company’s performance clearly 
and that signal a change in the company’s value are used. In the case of M&A, 
the values of the indicators of stand-alone companies are compared with those of 
the newly created combined company. If there are financial ratios whose differ-
ences attained statistically significantly different values in successfully merged 
companies compared to those whose performance decreased, such ratios can be 
used to create a model for predicting the probability of merger success, i.e. 
whether synergies will be created or not. These indicators must be selected to 
allow measurement of operating synergies. 
 Healy, Palepu and Ruback (1992) found that combined companies improved 
their cash flow (CF) as a result of increased operating margin (EBIT/Sales), 
increased asset turnover (Sales/Assets), and reduced cost of labour as a result of 
staff reductions. Also, Sorensen (2000) analysed the effect of mergers based on 
standard financial analysis indicators. He found that only six indicators (Return 
on Sales, Return on Assets, Return on Equity, CF/Assets, interest coverage, and 
CF/interest) showed a statistically significant difference after the merger com-
pared to pre-merger values. The most significant difference he found was in the 
return on assets ratio. 
 Houston, James and Ryngaert (2001) assessed merger-related synergies using 
the return on assets (ROA), return on equity (ROE) and changes in the operating 
cost. The most significant effect of mergers was the reduction of operating costs.  
 Huyghebaert and Luypaert (2010) compared the values of selected indica-
tors between companies that completed M&A and stand-alone companies. 
They assumed that the decisive differences would be in the cash to total assets 
ratio (which may signal missed investment opportunities) and the bank loan to 
total assets ratio because they supposed that debt financing was often used in 
M&A transactions. 
 Bernile and Bauguess (2011) found that the value of the sales to asset ratio in-
creased after merger. This could have been due to better asset utilisation or growth 
in sales. Based on the analysis of the EBITDA to total assets ratio development, 
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the authors demonstrated that the increase was due to growth in sales, specifically 
because the combined firms had an opportunity to increase the price of their 
products. In his research, Harford (2005) focused on the investigation and pre-
diction of M&A waves, for which he wanted to use the appropriate financial 
ratios. The research was conducted on data from the years 1981 to 2000. He 
found that the following ratios in the period of merger waves were significantly 
greater than those outside the waves: CF to sales ratio, asset turnover, R&D ex-
penditures, capital expenditures, ROA, growth in sales and increase in the num-
ber of employees. 
 Devos, Kadapakkam and Krishnamurthy (2009) found that merger synergies 
arise primarily from operating efficiencies. However, additional profit was not 
generated from sales growth or cost savings; merging firms were able to realise 
significant economies in their capital expenditures and investments in working 
capital. Shim (2011) conducted his research on US companies between 1989 and 
2004 comparing companies engaged in mergers and those not engaged in them. 
He found that M&A had a negative impact on ROA and ROE: ROA declined by 
less than 3% on average compared to non-merged companies; ROE decreased by 
more than 7%. The author sees the reasons for these downturns in transaction 
costs incurred related to the merger, such as costs incurred as a result of the 
company’s expanded organisational structure. 
 Recent research into merger efficiency focuses mainly on investigating the 
motives for and effectiveness of cross-border mergers (see e.g. Xu, 2017; Erel, 
Liao and Weisbach, 2012). Their effectiveness is being investigated using the 
same financial ratios mentioned above. Valouch, Sedláček and Králová (2015) 
examined merger deals closed in the Czech Republic between 2001 and 2008. 
The authors monitored chosen indicators for four years, specifically a year be-
fore the merger and three years after the merger. The research results confirmed 
the positive effect of mergers on the value of the total assets in the third post-
merger year in small companies. A surprising finding was an increase of labour 
costs to sales, which was not identified in other research. 
 Merger-related effects are usually measured by comparing the performance 
of the combined company with the performances of the original stand-alone 
companies. The merger is considered a success if there is an increase, if not, the 
merger is considered a failure. The factors typically used in the measurement 
include: a change in sales, a change in profitability (this approach used by, for 
example, Griffin and Mahon, 1997; Brouthers, Van Hastenburg and Van Den 
Ven, 1998) or a change in asset value (see Valouch, Sedláček and Králová, 2015). 
In many cases, the results obtained could be confusing if performance improve-
ment was identified only in some years of the period observed.   
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 Another way of measuring the merger effect is to determine the value of the 
synergy derived from the combination (see Devos, Kadapakkam and Krishna-
murthy 2009; Ismail, 2011). This approach allows the assessment of results over 
several years. The cited studies investigated the results of M&As of publicly 
listed companies and evaluated them according to the changes in stock prices or 
profits made by owners several years after the merger. In the latter case, the price 
at which the target company had been acquired was taken into consideration.  
 In our research we examined the results of mergers of private companies in 
the Czech Republic. Since we were unable to use market data, we determined the 
value of combined companies using the expected change in their cash flow. The 
calculation of company value is based on the forecast of its ability to generate 
future incomes (dividends, earnings or cash flow). The same approach may be 
used for synergy valuations because the synergy is accomplished when the value 
of the combined company is superior to the sum of the two stand-alone companies 
(Bradley, Desai and Kim, 1988). The value of synergy can be calculated as the 
difference between the value of the new company after merger (the combined com-
pany) and the sum of the values of the stand-alone companies before the merger. 
 Synergy value determination based on future earnings was used by Houston, 
James and Ryngaert (2001), who quantified the synergy effect based on earnings 
increments. The most common method of business valuation is based on dis-
counted free cash flow (FCF). Bernile and Bauguess (2011) and Ismail (2011) 
used it to assess the synergy realised through mergers. Devos, Kadapakkam 
and Krishnamurthy (2009) used the discounted capital cash flow method to 
determine the synergy value of combined companies. The difference between 
the methods lies in their treatment of the interest tax shield. While in the free 
cash flow method, the tax shield is part of the calculation of the cost of capital 
(at a discount rate); in the cash flow method it is part of the cash flow calculation 
(see Kaplan and Ruback, 1995; Gilson, Hotchkiss and Ruback, 2000; Ruback, 
2002). 
 The lack of consistency of M&A research conclusions prompted us to develop 
a model for predicting merger success. The aim of our research was to create 
a model for predicting the success of mergers, i.e. a model that will be able to 
distinguish potentially successful mergers from merger failures. Such a model 
may be used for selecting an appropriate target company by an investor or an 
acquiring company. It may lead to the rejection of the merger or its approval. It 
may also assist the management of a company seeking a potential partner by 
formulating recommendations in terms of what performance areas it needs to 
focus on. The model will also be suitable for the assessment of whether or not 
the considered merger will generate a synergy. 
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 Developing such a model requires identification of appropriate financial indi-
cators – potential predictors – of synergies. The appropriate indicators are those 
that attain statistically different values in the group of successfully merged com-
panies (where the value of the combined company increased) compared to the 
group of companies in which the merger resulted in failure. 
 
 
2.  Methodology and Data 
 

 In our research we focused on private companies in mechanical engineering, 
since they are the prevailing form of business entity in the Czech Republic (their 
share on the total number of business entities in mechanical engineering is 
99.996%). By merger we understand a combination of two (or more) companies 
into one successor company, with the remaining business entity (entities) ceasing 
to exist. We assume that the mergers are carried out by strategic investors interest-
ed in creating value added. When assessing merger effectiveness, it is first neces-
sary to determine the achieved merger effect of stand-alone companies, i.e. whether 
the combination improved the performance of the successor company or not.  
 We measured the merger effect as the difference between the value of the 
newly formed company (the combined company) and the sum of the values of 
the stand-alone companies before the merger, i.e. Value of Synergy = Value of 
the combined company – (Value of the acquiring company + Value of the target 
companies). This assumes that the change in value is the result of the merger 
which brought about changes due to better use of available capacities, joint re-
search and development, product innovations, organisational changes etc., as well 
as improved efficiency of corporate governance. The effect of the combination is 
measured three years after the transaction, which is a period in which the above 
changes should already be reflected in the value of the combined company. We 
used the following procedure to create a model for predicting successful mergers: 

• First, we created three datasets – two covering period three years prior to 
merger for both the acquiring and target companies and the third covering period 
three years after merger for the combined companies. We then calculated values 
of all of the companies at the year of the merger (TM). 

• In each merger case we assigned a value of the acquiring company and the 
target company at the beginning of TM, i.e. when their values were not affected by 
the merger completion. The computation of the value of the acquiring (VA) and 
target (VT) companies was based on the assumption that the companies would 
operate in the same manner in the future as they operated in the past (stand-alone 
principle). The sum of the values of the merging companies represents the theoreti-
cal value of the newly created company without synergy (VA + VT). 
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• The value of the combined company (VAT) was then determined by dis-
counting the actual developments three years after the merger on the same date 
as the stand-alone companies were valued, i.e. TM.  

• The result was used to calculate the synergy value, which was defined as the 
difference between the value of the combined company and the sum of the values of 
the stand-alone companies entering the merger, i.e. VAT – (VA + VT). Positive 
difference was classified as a success (creating synergy), while negative differ-
ence was classified as a failed merger. 

• We then quantified financial ratios for all three target groups of companies 
(target, acquiring and combined companies) and tested whether there were dif-
ferences in mean values between companies with synergies after merger and 
those whose merger failed.  

• After confirming this assumption, a model was created that would be able to 
predict, based on financial ratios from three pre-merger years, whether or not the 
merger under consideration would generate positive synergy or not, i.e. whether 
the value of the combined company would increase or decrease. 

 
2.1.  Data Used 
 

 We focused on examining the efficiency of mergers in one industry only in 
order to eliminate divergences in the development between various industries. 
This also partially eliminated the impact of business cycles on the results of 
mergers – assuming that business cycle developments affect both successful and 
failed mergers equally. 
 We applied the following criteria to determine the research sample: 

• The merger was conducted by the companies based in the Czech Republic 
in period 2004 to 2011.  

• There was only one merger in the period of 7 years between 2001 and 2014. 
This represents three years before the merger, the year of the merger, and three 
years after the merger. 

• The financial statements of the target and acquiring company were publicly 
available (published on the portal www.justice.cz). 
 According to the Bisnode database, 614 mergers meet the criteria defined 
above. Almost one third of the mergers were carried out by companies in the man-
ufacturing industry. In our research, we focused on sectors with the largest number 
of mergers in manufacturing industry. Specifically, two branches of the sector, 
namely the manufacture of metal structures (CZ-NACE 25) and the manufacture 
of machinery and equipment (CZ-NACE 28). Our criteria were met by 50 mer-
gers involving 102 companies. One half of the mergers were horizontal integra-
tions, i.e. combinations of entities operating in the same sector, and the other half 
were vertical integrations, i.e. combinations between suppliers and their customers. 
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2.2.  Determination of Synergy Value 
 
 In order to divide the mergers we determined the synergy value by the dis-
counted capital cash flow (CCF) presented by Richard S. Ruback in 2002. This 
method produces the same results as the better known discounted free cash flow 
method. The difference between the two methods lies in their assessment of tax 
shields: in the free cash flow method, the tax shield is included in the cost of 
capital (i.e. in a discount rate); in the capital cash flow method, the tax shield is 
included in the cash flow (see Kaplan and Ruback, 1995; Gilson, Hotchkiss and 
Ruback, 2000; Ruback, 2002). Devos, Kadapakkam and Krishnamurthy (2009) 
also used this approach in their research on the efficiency of mergers. 
 We calculated the capital cash flow according to the following formula 
(Ruback, 2002; Devos, Kadapakkam and Krishnamurthy, 2009): 
 

( ) 1   CCF  S · OM  ·  – T  – FA  NWC  I  · T· D = ∆ −∆ +                     (1) 
 

where  
 S    – means sales,  
 OM    – the operating margin,  
 T    – the income tax rate,  
 ΔFA    – the net investment in fixed assets,  
 ΔNWC    – means investment in the NWC,  
 D    – debt,  
 I    – means interests on bank loans,  

  S · OM (1 – T)  – after-tax operating profits, 

   I  · T· D   – the interest tax shield.  
 
 The company value was calculated for each company in the sample as of 
31 December of the year preceding the merger, on the basis of the following 
formula: 
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where 
 CCFt – capital cash flow forecast for each year,  
 TV  – terminal value of capital cash flows,  
 i  – discount rate (in this formula cost of equity),  
 Infcz  – inflation rate in the Czech Republic,  
 VA  – value of an acquiring firm,  
 VT  – value of a target firm. 
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 In order to calculate stand-alone company values before merger we forecast-
ed the relevant parameters for three years. In our calculations, we linearly inter-
polated the values of sales and operating profit margin (share of operating profits 
in sales). Investments in the fixed assets, investments in the net working capital 
and interest expenses were forecasted in accordance with Mařík (2011, p. 137) as 
a mean value in the three-year period before the merger. The income tax rate 
corresponded to the rate applicable in TM. This approach adheres to the German 
valuation standard IDW S1 and was selected in line with the recommendation of 
Mařík (2011, p. 29). 
 The terminal value of capital cash flow (TV) was determined in line with 
Devos, Kadapakkam and Krishnamurthy (2009), with the stable rate of growth 
at the rate of expected inflation. In our research, we set the inflation rate based 
on the values of the International Monetary Fund for the Czech Republic.   
According to the authors cited above, the capital cash flow method is suitable for 
an uncertain cash flow estimation. In the CCF method, the discount rate is equal 
to the cost of equity; in our research we used the capital asset pricing model 
(CAPM) to calculate it. For investors unable to diversify their portfolio by in-
vesting in the capital markets, we used the total beta coefficient, i.e. total beta 
(Damodaran, 2012) in the formula. He considers this approach more suitable for 
determining the value of small private companies with higher business risk.  
 In this manner we obtained three sets of data for each merger: two sets of 
forecasts for the stand-alone companies and one set of real data for the post-
merger combined companies. For each of these three sets of data, we calculated 
value of firm according to formulas (2) and (3). By summing the values of the 
stand-alone merging firms (VA + VT) we determined the value of the newly created 
company without synergy (the theoretical value). 
 We then calculated the value of the combined company based on the actual 
development three years after the merger (VAT). The synergy value is the di-
fference between the value of the combined company and the theoretical value 
(VAT – (VA + VT)). 
 
2.3.  Financial Ratios 
 
 In order to create a model predicting merger success we had to determine 
variables that sufficiently differentiate between successful mergers (creating 
synergy) and failed mergers (creating no synergy or decreasing in value). In our 
case these were financial ratios that attained statistically different values in the 
group of successful mergers compared to failed mergers. Based on a literature 
search and our previous research, the following financial ratios were used (see 
Trautwein, 1990; Healy, Palepu and Ruback, 1992; Houston, James and Ryngaert, 
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2001; Sorensen, 2000; Pawaskar, 2001; Harford, 2005; Devos, Kadapakkam and 
Krishnamurthy, 2009; Huyghebaert and Luypaert, 2010; Mellen and Evens, 2010; 
Bernile and Bauguess, 2011; Shim, 2011; Asimakopoulos and Athanasoglou, 
2013; Valouch, Sedláček and Králová, 2015; Režňáková and Pěta, 2018). 
 
T a b l e  1  

Financial Indicators Examined 

Financial indicator Abbreviation Financial indicator Abbreviation 

Assets Turnover  A turn. Inventory Turnover In turn. 
Bank Loans/ Assets BL/A Investment (=ΔFA) Invest 
Cash/ Assets Cash/A Labour Cost/ Sales LC/S 
Cash Flow/ Assets CF/A Leverage Ratio LR 
Cash Flow/ Interest CF/I Material Consumption/ Sales MC/S 
Cash Flow/ Sales CF/S Net Working Capital/ Assets NWC/A 
Production Consumption/ Sales PC/S Net working capital/ Sales NWC/S 
Depreciation/ Sales D/S Return of Assets ROA 
Fixed Assets/ Assets FA/A Return of Equity ROE 

Source: The authors’ elaboration using the above mentioned research. 
 

 We assumed that the investors, in search of appropriate target companies, look 
for similar traits (industry, performance, corporate governance, etc.). Therefore we 
determined two sets of indicators (potential predictors) – one for the acquiring 
(indicatorA), the other for the target company (indicatorT). Both were analysed 
and tested separately for each group. Each merger was thus described by 18 indi-
cators over six years each (except for the investment indicator, where only four 
values were determined in each transaction). In total, 106 financial indicators 
were analysed. 
 For the purposes of identifying outliers, we used the Grubbs’ test (see Grubbs, 
1969):   
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i
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G
s

=
−

=                                             (4) 
 
where  
 Yi  – the observed value of the examined indicator,  

 Y   – the mean of the examined indicator,  
 s  – the standard deviation. 

 
2.4.  Methods Used to Create the Prediction Model:  
    Classification and Regression Trees 
 
 For the purposes of creating a prediction model, we opted for the non-
parametrical classification and regression trees (CART) method developed 
by Breiman et al. (1983). The advantage of this method lies in the capacity to 
capture a comprehensive relationship between the variables (Brezingar-Masten, 
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Masten, 2012). This method is used both for classification and regression purposes. 
It is suitable for the selection of predictors, i.e. the variables of the model (see, 
for example, Brezingar-Masten, Masten, 2012), as well as for formulating the 
decision-making (classification) rule (see, for example, Gepp and Kumar, 2015; 
Liang et al., 2016). It is indisputably robust to the existence of outliers (Di Marco 
and Nieddu, 2014), and is therefore suitable for the analysis of our data. In addi-
tion, the resulting classification rule is easily interpretable. 
 The stability of the created model (the decision tree) is a frequently discussed 
topic when applying the CART method, i.e. the dependence of its structure on 
the learning sample. It is common for the accuracy of out-of-sample testing to be 
significantly lower despite high accuracy of the application to the learning sample. 
In order to reduce the dependence of the model coefficient values on the specific 
structure of the learning sample (thus supporting the robustness of the model), 
we used the k-fold cross validation method at k = 10, similarly to Liang et al. 
(2016). Using this procedure, the examined sample is divided into ten subsam-
ples of the same size, of which 9 serve as the learning sample and 1 as the vali-
dation sample. The procedure is repeated 10 times, and each subsample serves as 
the validation sample only once. The resulting classification rule is the mean of 
the 10 rules created. Measuring the node impurity utilised the Gini coefficient – 
for details see Hastie, Tibshirani and Friedman (2009, p. 306). 
 
 
3.  Results and Discussion 
 

3.1.  Synergy Value 
 
 To create a merger success prediction model, it was necessary to determine 
the synergy value of each merger. As already mentioned, the synergy value was 
calculated as the difference between the value of the combined company and 
their theoretical value (sum of the values of the original stand-alone companies), 
i.e. the value of synergy = VAT – (VA + VT). The statistical characteristics of cal-
culated synergy values in all mergers are shown in Table 2. 
 
T a b l e  2  

Change in the Value of Combined Companies – Descriptive Statistics 

Value  
increase (%) Mean Median Minimum Maximum Std. Dev. Skewness Kurtosis 

All mergers –0.08133 –0.30981 –0.93119 1.58923 0.71348 0.68602 –0.65273 
Vertical 
mergers 

 
–0.02005 

 
–0.12770 

 
–0.93119 

 
1.58923 

 
0.66324 

 
0.76569 

 
0.07754 

Horizontal 
mergers 

 
–0.14260 

 
–0.42744 

 
–0.90680 

 
1.30440 

 
0.74187 

 
0.72876 

 
–1.02053 

Source: Our results. 
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 The average value gain is –8.1%, i.e. no positive synergy was achieved. This 
phenomenon occurred in the majority of the companies examined: 62% of the 
mergers failed to generate a positive synergistic effect for three post-merger 
years, as evidenced by the positive skewness value. Merger effect could have 
been affected to some extent by the type of merger. Horizontal mergers take 
place among combining companies from the same industry while vertical mer-
gers among companies from different industries (i.e. combinations between 
companies from the customer-supplier chain). In the case of vertical mergers, 
the decrease was –2%; in the case of horizontal mergers, the value decreased by 
–14.26%. This seems to suggest that mergers involving companies from outside 
the industry under investigation were more successful. Given the research sam-
ple limitations, no further attention was paid to this factor. 
 In terms of development over time, mergers carried out in the second half of 
the period observed, especially in 2008, were more successful. The reason for 
the lower success rate of the mergers at the beginning of the observed period 
could have been overly optimistic forecasts of future developments in stand-
alone companies involved in merger deals. The value of these entities was de-
termined on the basis of the “stand alone” assumption, i.e. that their future de-
velopment would follow the trend of their past performance. If the company 
grew in the pre-merger period, it was expected that it would continue to grow in 
the future as well. In this case, the prospects may have been exaggerated and the 
value set too high. 
 The actual development in the combined company could then have been 
adversely affected by external conditions, and its value was lower than the 
theoretical value. The synergy value in this case was negative. The opposite 
situation may have occurred as well if the expected revenue growth was under-
estimated and the overall value of the company in question was set too low. 
If extreme values were identified during valuation (e.g. unsustainably high 
investments or revenue growth), the parameters used to determine the value 
were adjusted (usually replaced by an average value of a group of target or 
acquiring companies). 
 
3.2.  Financial Rations with Statistically Significant Differences 
 
 A closer analysis of the individual mergers showed that better-managed com-
panies were buying those with identified potential for increasing performance 
and generating synergies. This conclusion follows from the analysis of financial 
ratios carried out separately for acquiring and target companies. Due to the fact 
that it was difficult to include all 106 indicators in this paper, we provide values 
only for one year – see Table 3. 
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T a b l e  3  

Descriptive Statistics of the Financial Ratios of the Research Sample 

One year before merger – acquiring companies (A) 

  Min Lower quartile Median Upper quartile Max St. dev. P-value1) 

PC/S  0.0000 0.3553 0.5651 0.7331 1.1136 0.3009 1.0000 
MC/S  0.0000 0.0581 0.2286 0.5806 0.9157 0.2663 0.9704 
A turn.  0.0000 0.7218 1.0860 1.6667 4.9449 1.0764 0.0141 
In turn.  0.0000 1.8355 6.7155 12.8309 32.7091 8.4118 0.0000 
LC/S  0.0000 0.0360 0.1194 0.2159 0.5172 0.1317 0.2032 
D/S  0.0000 0.0052 0.0179 0.0455 0.1812 0.0448 0.0330 
ROA  –1.4805 –0.0035 0.0556 0.1163 4.2059 0.6566 0.0000 
ROE  –4.5411 –0.0008 0.1433 0.2898 1.0169 0.7946 0.0000 
Cash/A  0.0000 0.0292 0.0999 0.2766 1.0000 0.2553 0.0417 
LR  0.0000 0.2146 0.4576 0.7434 1.2873 0.3543 1.0000 
BL/A  0.0000 0.0000 0.0000 0.2180 0.5003 0.1396 0.1498 
CF/A  –1.4805 0.0251 0.0781 0.1633 4.2059 0.6506 0.0000 
CF/I  –23.7518 0.0000 0.1370 11.8469 112.1111 18.4928 0.0000 
CF/S  –0.2376 0.0138 0.0660 0.1239 4.9310 0.6978 0.0000 
Invest  –1.3526 –0.0153 0.0365 0.3986 5.1705 1.0434 0.0000 
NWC/S  –0.2360 0.0000 0.2120 0.3515 1.6894 0.3742 0.0020 
NWC/A  –0.6513 0.1191 0.3207 0.4804 1.0000 0.2975 0.0471 
FA/A  0.0000 0.0817 0.2653 0.4079 0.7338 0.2129 1.0000 

One year before merger – target companies (T) 

Min Lower quartile Median Upper quartile Max St. dev. P-value1) 

PC/S  0.0000 0.3332 0.5847 0.7250 1.1419 0.2846 1.0000 
MC/S  0.0000 0.0281 0.2357 0.4870 0.7706 0.2393 1.0000 
A turn.  0.0000 0.7965 1.3990 2.5765 8.9484 2.0820 0.0199 
In turn.  0.0000 0.0000 5.4598 9.8447 40.3480 9.4279 0.0761 
LC/S  0.0000 0.0536 0.1265 0.2028 0.8539 0.1856 0.0044 
D/S  0.0000 0.0045 0.0289 0.0597 0.8301 0.1240 0.0000 
ROA  –3.2678 0.0057 0.0473 0.1765 0.9339 0.5585 0.0000 
ROE  –2.5661 0.0327 0.1255 0.3685 7.9244 1.3167 0.0000 
Cash/A  0.0000 0.0190 0.0732 0.2153 0.8056 0.1997 0.0292 
LR  0.0000 0.3182 0.5012 0.7927 1.3608 0.3381 0.8224 
BL/A  0.0000 0.0000 0.0000 0.1270 0.9624 0.2159 0.0008 
CF/A  –3.2678 0.0256 0.0838 0.1814 1.1078 0.5677 0.0000 
CF/I  –17.2486 0.0000 0.0000 3.9530 185.9429 27.8304 0.0000 
CF/S  –1.3266 0.0230 0.0490 0.1353 0.5836 0.2558 0.0000 
Invest  –1.5139 –0.0996 0.0254 0.2726 1.1688 0.4980 0.0761 
NWC/S  –0.6451 0.0422 0.1373 0.3705 2.8601 0.5661 0.0000 
NWC/A  –0.5651 0.0973 0.3211 0.4814 0.9842 0.3271 0.3452 
FA/A  0.0000 0.0168 0.2514 0.4503 0.9905 0.2835 0.4950 

Note: 1) Grubbs test; the values in bold confirm the existence of outliers for the indicator at the 5% significance 
level. 

Source: The authors’ results. 

 
 The values of all cost and profitability ratios listed above support the idea that 
the acquiring companies achieved higher efficiency than the target companies 
did. In addition, there were also significant differences in their assets structure. 
The ratio of fixed assets to assets (FA/A) in acquiring companies was 1.39  
percentage points (pp) higher than in target companies (which represents 5.5% 
difference) and the depreciation to sales ratio (D/S) was 1.1 pp lower (38% 
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difference). This supports the idea that acquiring companies could utilise their 
fixed assets better.  
 However, the value of the assets turnover ratio (A turn) did not imply this, 
which is surprising. The acquiring companies had a significantly higher cash 
(the cash to assets ratio was 2.67 pp, the difference is 36.5%) and the net work-
ing capital (NWC/S) was 7.47 pp higher in (54.4%) the group of acquiring com-
panies than in the group of target companies, and the data showed less variabil-
ity. In addition, acquiring companies invested more in long-term assets (the an-
nual growth of fixed assets was 1.11 pp. (43.7%) higher in acquiring companies; 
moreover they achieved this at a lower rate of indebtedness. 
 The values of the above mentioned indicators confirm the assumption that 
there were differences between target and acquiring companies. We adopted the 
same approach to identify the financial ratios with statistically significantly dif-
ferent values in companies that create synergy and the companies that do not 
(for details see Režňáková and Pěta, 2018). This conclusion favours our assump-
tion that there are significant differences in the indicators, which may be used to 
develop a prediction model.  
 Due to the existence of outliers in our sample (confirmed by the Grubbs’ test; 
see Table 3, p-value), we had to develop a model robust to outliers. 
 
3.3.  Prediction Model 
 
 For the purpose of creating a prediction model, we looked for indicators 
(see Table 1) capable to differentiate between companies with the potential to 
generate a positive synergy (assigned value “1”) effect from those lacking that 
potential (assigned value “0”). Based on the characteristics of the indicators 
used, we chose the appropriate method for creating a prediction model (decision 
rule). The method that met our requirements is the CART method, which ena-
bled both the identification of suitable predictors and the creation of a decision 
rule. The decision rule was incorporated in individual nodes that represent the 
boundary value of the indicator used. 
 Since mergers are not a very frequent phenomenon in the economy, our learn-
ing sample included data from all 50 mergers we had analysed. To test the accu-
racy of the model, our validation sample (out-of sample) included mergers com-
pleted in 2012. We could not use mergers from the following years because data 
on the combined company development over the three-year post-merger period 
were needed to calculate its value. In 2012, four mergers that met the defined 
criteria were concluded (see 2.1. Data used). 
 The created model uses three variables to differentiate between successful 
mergers (creating positive synergy) and merger failures – see Figure 1. 
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F i g u r e  1  

CART Model of Synergy Effect Identification 

 
Source: The authors’ results. 
 

 The model contains a total of four terminal nodes and three non-terminal 
nodes. It unambiguously follows from Figure 1 that the most important indica-
tors for decisions about whether positive synergies will be achieved are the cash 
flow to sales ratio in the target company three years before the merger (CF/S-3T), 
the inventory turnover indicator in the acquiring company three years before the 
merger (In turn.-3A) and the labour cost to sales ratio in the target company three 
years before the merger (LC/S-3T) – all of them three years prior to merger. These 
three criteria make it possible to identify the positive value of synergy effects. 
Our model indicates that merger will generate positive synergy if one of the fol-
lowing two conditions is satisfied: 
 

• if CF/S-3T ≤ 0.012379 (see node ID=2); or 
• if CF/S-3T > 0.012379, the following two conditions must be satisfied: 

a. In turn.-3A > 8.657998 (see node ID=7), 
b. LC/S-3T ≤ 0.270505 (see node ID=12). 

 

 The CF/S-3T criterion was sufficient to assess 12 mergers as successful, i.e. 
generating positive synergy. Otherwise, when a combination of all three criteria 
was used, only 7 mergers were classified as successful. The prediction model 
accuracy is given in Table 4. 
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T a b l e  4 

Accuracy of Predicting Synergy Creation 

  
Predicted 

Sum 
0 (negative synergy) 1 (positive synergy) 

Observed 0 (negative synergy) 29   2 31 
1 (positive synergy)   2 17 19 

Sum 31 19 50 

Source: The authors’ results. 

 
 Our model correctly identified 89% mergers with positive synergies and 94% 
mergers with negative synergies. A total of 4 transactions (i.e. 8%) were catego-
rised incorrectly. 
 One of the decision rule criteria, specifically the cash flow to sales ratio in the 
target company three years before the merger, may seem illogical. Why should 
a company capable of generating more cash than the threshold (1.24%) end up 
creating negative synergy? The reason may be found in the developments in the 
other two monitored years (i.e. one and two years before merger): The ability to 
generate relatively higher cash flows may accentuate managers’ propensity to 
increase expenditures (investments, high inventory levels, growing operating 
costs), which will translate into a decline in company performance in the coming 
years. The assumption was not confirmed.  
 The other two decision rules criteria signal the potential to create synergy: if 
an acquiring company has an effective inventory management system in place 
(in our case their inventory turnover rate is higher than 8.66), the company has 
the potential to generate positive synergy. Similarly, in the case of the labour 
cost to sales ratio: companies have the potential to create synergy if the labour 
cost of the target company does not exceed 27% of sales. 
 
3.4.  Model Verification 
 
 The validity of the selected criteria was tested in four mergers completed in 
the mechanical engineering sector in 2012. One of them was a horizontal merger 
and the remaining three were vertical mergers. Based on synergy value calcula-
tions, two mergers were classified as successful, and two as failed. The results of 
success prediction (generation of positive synergy) in the four merger deals are 
shown in lines 1 – 4 of Table 5. 
 Success predictions according to the proposed model were based on the   
values marked in bold. In two mergers, the prediction was based on the cash 
flow to sales ratio of the target company (CF/S-3T) and the labour cost to sales 
ratio of the target company three years before the merger (LC/S-3T). Prediction in 
the third merger was made on the basis of the CF/S-3T indicator, and in the fourth 
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merger on the basis of a combination of the inventory to sales (In turn.-3A) and 
CF/S-3T indicators. 
 
T a b l e  5  

Verification of the Synergy Prediction Model 

Mergers 
Indicators Predicted 

synergy 
Actual   
synergy 

Predicted 
correctly CF/S-3T In turn.-3A LC/S-3T 

1   0.0562 98.5183 0.1509 Positive Positive Yes 
2     0.1145 91.8839 0.2124 Positive Negative No 
3 –0.0435   8.0058 0.1270 Positive Positive Yes 
4    0.0727   4.1323 0.0684 Negative Negative Yes 

Source: Our results. 

 
 Using our model (selected criteria), we classified three of the tested mergers as 
successful, and one as failed. Three of the transactions were identified correctly, 
i.e. the model accuracy was 75% out-of-sample. 
 
 
Conclusion 
 
 In our research, we aimed to create a model for the prediction of the success 
of merger deals between companies operating in the mechanical engineering 
industry in the Czech Republic. We first divided the set of investigated mergers 
into successful ones and failed. We determined the synergy value using the dis-
counted capital cash flow method. In this respect, we were inspired by previous 
research by Devos, Kadapakkam and Krishnamurthy (2009). It was first neces-
sary to determine the value of the companies before and after the merger. The 
company values before the merger were determined on the basis of a forecast of 
capital cash flow while respecting the stand-alone principle. The combined com-
pany value was determined on the basis of real capital cash flow after the mer-
ger. The synergy value was then calculated as the difference between the com-
bined company value and the sum of acquiring and target stand-alone compa-
nies’ values. 
 Using the CART method, we then created a decision rule for distinguishing 
between successful and failed mergers, which can also be used to predict the 
success of contemplated mergers. Our model was very successful on the research 
sample where it correctly predicted the outcome of 92% of mergers. We also 
tested the distinction capability of the model (i.e. the validity of the decision 
rules) on a sample of four mergers that were not included in the research, i.e. 
out-of-sample. In this test, the model accuracy was 75%. 
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 The model we created cannot be considered a universal model for all poten-
tial mergers because it is based on industry specific data under specific condi-
tions. Since the experience from previous research clearly shows that sector spe-
cific characteristics need to be taken into account in company performance as-
sessments, the application of our model will apparently also be sector-limited. 
Unlike previous research into the efficiency of mergers and acquisitions, we 
examined private companies in our research and present a method for determin-
ing the value of synergies as well as predicting the success or otherwise of the 
contemplated mergers. 
 
 
References 
 
ALEXANDRIDIS, G. – ANTYPAS, N. – TRAVLOS, N. (2017): Value Creation from M&As: 

New Evidence. Journal of Corporate Finance, 45, August, pp. 632 – 650. 
ASIMAKOPOULOS, I. – ATHANASOGLOU, P. P. (2013): Revisiting the Merger and Acquisi-

tion Performance of European Banks. International Review of Financial Analysis, 29, September, 
pp. 237 – 249.  

BERNILE, G. – BAUGUESS, S. (2011): Do Merger-Related Operating Synergies Exist? [Work-
ing Papers, No. 2011-07.] SSRN Electronic Journal. 48 p. Available at:  

 <http://dx.doi.org/10.2139/ssrn.642322>. 
BRADLEY, M. – DESAI, A. – KIM, E. H. (1988): Synergistic Gains from Corporate Acquisitions 

and their Division between the Stockholders of Target and Acquiring firms. Journal of Finan-
cial Economics, 21, No. 1, pp. 3 – 40.  

BREIMAN, L. – FRIEDMAN, J. – STONE, C. – OLSHEN, R. (1983): Classification and Regres-
sion Trees. Monterey, CA: Wadsworth & Brooks/Cole Advanced Books & Software. ISBN 
978-041-2048-418. 

BREZIGAR-MASTEN, A. – MASTEN, I. (2012): CART-Based Selection of Bankruptcy Predic-
tors for the Logit Model. Expert Systems with Applications, 39, No. 11, pp. 10153 – 10159.  

BROUTHERS, K. D. – VAN HASTENBURG, P. – VAN DEN VEN, J. (1998): If Most Mergers 
Fail Why are they so Popular? Long Range Planning, 31, No. 3, pp. 347 – 353.  

CARTWRIGHT, S. – SCHOENBERG, R. (2006): Thirty Years of Mergers and Acquisitions Re-
search: Recent Advances and Future Opportunities. British Journal of Management, 17, No. S1, 
pp. S1 – S5.  

DAMODARAN, A. (2012): Total Beta Europe 11. Available at:  
 <http://www.stern.nyu.edu/~adamodar/pc/archives/totalbetaEurope11.xls>. 
DARGENIDOU, C. – GREGORY, A. – HUA, S. (2016): How Far Does Financial Reporting 

Allow us to Judge Whether M&A Activity is Successful? Accounting and Business Research, 
46, No. 5, pp. 467 – 499. 

DEVOS, E. – KADAPAKKAM, P. R. – KRISHNAMURTHY, S. (2009): How Do Mergers Create 
Value? A Comparison of Taxes, Market Power, and Efficiency Improvements as Explanations 
for Synergies. Review of Financial Studies, 22, No. 3, pp. 1179 – 1211.  

DI MARCO, L. – NIEDDU, L. (2014): Trigger Factors that Influence Bankruptcy: A Comparative 
and Exploratory Study. Rivista Italiana di Economia Demografia e Statistica, 68, No. 3/4, 
pp. 191 – 198. 

EREL, I. – LIAO, R. C. – WEISBACH, M. S. (2012): Determinants of Cross-Border Mergers and 
Acquisitions. The Journal of Finance, 67, No. 3, pp. 1045 – 1082. 



186 

GEPP, A. – KUMAR, K. (2015): Predicting Financial Distress: A Comparison of Survival Analy-
sis and Decision Tree Techniques. Procedia Computer Science, 54, No. 1, pp. 396 – 404.  

GILSON, S. C. – HOTCHKISS, E. S. – RUBACK, R. S. (2000): Valuation of Bankrupt Firms. 
Review of Financial Studies, 13, No. 1, pp. 43 – 74.  

GRIFFIN, J. J. – MAHON, J. F. (1997): The Corporate Social Performance and Corporate Finan-
cial Performance Debate: Twenty-Five Years of Incomparable Research. Business, 36, No. 1, 
pp. 5 – 31. 

GRUBBS, F. E. (1969): Procedures for Detecting Outlying Observations in Samples. Technometrics, 
11, No. 1, pp. 1 – 21.  

GUGLER, K. – MUELLER, D. C. – YURTOGLU, B. B. – ZULEHNER, Ch. (2003): The Effects 
of Mergers: An International Comparison. International Journal of Industrial Organization, 21, 
No. 5, pp. 625 – 653.  

HARFORD, J. (2005): What Drives Merger Waves? Journal of Financial Economics, 77, No. 3, 
pp. 529 – 560.  

HASTIE, T. – TIBSHIRANI, R. – FRIEDMAN, J. H. (2009): The Elements of Statistical Learn-
ing: Data Mining, Inference and Prediction. New York, NY: Springer. ISBN 978-0-387-84858-7. 

HEALY, P. M. – PALEPU, K. G. – RUBACK, R. S. (1992): Does Corporate Performance Im-
prove after Mergers? Journal of Financial Economics, 31, No. 2, pp. 135 – 175.  

HOUSTON, J. F. – JAMES, Ch. M. – RYNGAERT, M. D. (2001): Where Do Merger Gains Come 
from? Bank Mergers from the Perspective of Insiders and Outsiders. Journal of Financial Eco-
nomics, 60, No. 2 – 3, pp. 285 – 331. 

HUYGHEBAERT, N. – LUYPAERT, M. (2010): Antecedents of Growth through Mergers and 
Acquisitions: Empirical Results from Belgium. Journal of Business Research, 63, No. 4, 
pp. 392 – 403.  

ISMAIL, A. (2011): Does the Management’s Forecast of Merger Synergies Explain the Premium Paid, 
the Method of Payment, and Merger Motives? Financial Management, 40, No. 4, pp. 879 – 910.  

KAPLAN, S. N. – RUBACK, R. S. (1995): The Valuation of Cash Flow Forecasts: An Empirical 
Analysis. The Journal of Finance, 50, No. 4, pp. 1059 – 1093.  

LIANG, D. – LU, C. – TSAI, C. – SHIH, G. (2016): Financial Ratios and Corporate Governance 
Indicators in Bankruptcy Prediction: A Comprehensive Study. European Journal of Operational 
Research, 252, No. 2, pp. 561 – 572.  

MARTYNOVA, M. – RENNEBOOG, L. (2008): A Century of Corporate Takeovers: What Have 
we Learned and Where Do we Stand? Journal of Banking, 32, No. 10, pp. 2148 – 2177.  

MAŘÍK, M. (2011): Metody oceňování podniku: proces ocenění – základní metody a postupy. 
Praha: Ekopress. ISBN 978-80-86929-67-5. 

MELLEN, Ch. M. – EVENS, F. C. (2010): Valuation for M&A: Building Value in Private Com-
panies. Hoboken, NJ: Wiley. ISBN 978-0-470-60441-0. 

PAWASKAR, V. (2001): Effect of Mergers on Corporate Performance in India. Vikalpa, 26, No. 1, 
pp. 19 – 32.  

RAHMAN, M. – LAMBKIN, M. (2015): Creating or Destroying Value through Mergers and 
Acquisitions: A Marketing Perspective. Industrial Marketing, 46, April, pp. 24 – 35.  

REŽŇÁKOVÁ, M. – PĚTA, J. (2018): The Factors Driving the Synergy Value in Mergers of 
Mechanical Engineering Companies in the Czech Republic. Journal of International Studies, 
11, No. 3, pp. 239 – 254.  

RUBACK, R. S. (2002): Capital Cash Flows: A Simple Approach to Valuing Risky Cash Flows. 
Financial Management, 31, No. 2, pp. 85 – 103. 

SHIM, J. (2011): Mergers & Acquisitions, Diversification and Performance in the U.S. Property-
Liability Insurance Industry. Journal of Financial Services Research, 39, No. 3, pp. 119 – 144.  

SORENSEN, D. E. (2000): Characteristics of Merging Firms. Journal of Economics and Business, 
52, No. 5, pp. 423 – 433.  

TRAUTWEIN, F. (1990): Merger Motives and Merger Prescriptions. Strategic Management Jour-
nal, 11, No. 4, pp. 283 – 295. 



187 

VALOUCH, P. – SEDLÁČEK, J. – KRÁLOVÁ, M. (2015): Impact of Mergers of Czech Compa-
nies on their Profitability and Returns. Ekonomický časopis/Journal of Economics, 63, No. 4, 
pp. 410 – 430. 

XU, E. Q. (2017): Cross-Border Merger Waves. Journal of Corporate Finance, 46, October, 
pp. 207 – 231.  


