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Abstract. This paper investigates the effect of managerial ownership on earnings management for
the sample of European listed companies. To estimate the treatment effect of a manager who is also
a controlling shareholder on earnings management, entropy balancing (EB), propensity score match-
ing (PSM) and Mahalanobis distance matching (MDM) techniques are employed to identify a control
sample. The EB method of reweighting control sample observations is compared to PSM and MDM
techniques, as well as to standard ordinary least squares (OLS) regression, while controlling for the
effects of company size, profitability, solvency, sales growth, and ownership concentration. The results
demonstrate a significant positive relationship between management ownership and earnings manage-
ment only when using the entropy balancing approach, and an insignificant relationship when applying
PSM, MDM and OLS methods.
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1. Introduction

The separation of ownership and control is usually argued to be the cause of information
asymmetries and agency problems between managers (agents) and shareholders (principals). A
pronounced information asymmetry problem usually leads to significantly higher transaction
costs because managers can use their insider position to manipulate earnings [17]. Managerial
participation in a company’s ownership can mitigate agency problems by aligning the interests
of owners and managers [26, 19]. However, high levels of managerial ownership may lead to
managerial entrenchment, i.e. the additional voting power that permits them to secure their
position in the company and protect them from specific disciplinary actions (Khan and Mather,
2013). Therefore, managerial ownership can also create agency problems through managerial
entrenchment.

Prior studies have empirically confirmed a non-monotonic relationship between earnings
management and managerial ownership [17]. Management ownership at low levels decreases the
incentive to manipulate earnings, while management ownership at high levels increases earnings
management [19, 16]. Namely, management ownership at low levels can reduce Type 1 agency
conflict emerging from the separation of ownership from control. However, at high ownership
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levels, concentrated ownership can lead to Type 2 agency conflicts between controlling managers
and non-controlling owners outside the company [3, 17, 2].

The main objective of this research is to analyse the level of earnings management in a
specific company setting in which managers are also controlling shareholders, compared to sim-
ilar companies that do not have managers as controlling shareholders. In order to identify
the control sample, entropy balancing, propensity score and Mahalanobis distance matching
techniques are adopted, and the estimated results are compared with the traditional OLS re-
gression approach. Namely, traditional linear regression of an outcome variable on a binary
treatment indicator with included control variables addresses endogeneity concerns only under
the assumptions that there are no other unobserved factors that could confound inferences by
affecting the treatment indicator; and that the relationships between the control variables and
the independent variables are linear [37]. Matching techniques help address concerns regarding
the assumption of a linear functional form in OLS regressions [37, 4, 33]. In addition, the
matched-sample research design provides another advantage over traditional OLS regression
design by restraining the extrapolation of estimated results beyond the distributional support
from the data of the treatment and control samples, because linear regression assumes that
model factors remain constant beyond the support of the data. This OLS regression assump-
tion can result in producing biased inferences and measurement errors if applied to the sample
with extreme values [25, 7]. As previous literature [19, 29] provides strong empirical evidence
of non-linear relationships in models of management ownership and earnings management, an
attempt is made to exploit the benefits of applying matching techniques to gain a new insight
and to address methodological concerns.

The relationship between management ownership and earnings management is examined
using a large sample of 2,525 European listed companies in 2019 and 2020. In order to es-
timate the treatment effect of a manager who is also a controlling shareholder on earnings
management, standard OLS regression is first applied, with controlling variables for the effects
of company size, profitability, solvency, sales growth, and ownership concentration. Afterwards,
the estimated regression results are compared with the results of the most common matching
techniques used in the literature [37]: propensity score matching (PSM), Mahalanobis distance
matching (MDM), and entropy balancing (EB). Results indicate a statistically significant pos-
itive relationship between management controlling ownership and earnings management only
when the entropy balancing approach is adopted.

This study makes several important contributions to the existing literature. First, previous
research has documented a non-linear, U-shaped pattern relationship between the level of man-
agement ownership and earnings management. Prior empirical work is extended by analysing
management ownership only at high levels, i.e. only in companies with managerial controlling
ownership, and by adopting matching techniques. This approach accommodates non-linearity
concerns and exploits other advantages of matched-sample research design over traditional lin-
ear regression design. Second, when analysing the management ownership impact on earnings
management, ownership concentration is also accounted for. This allows for consideration of
both Type 1 agency conflict emerging from the separation of ownership from control and for
Type 2 agency conflicts arising from ownership concentration, i.e. conflicts between controlling
and non-controlling owners. Third, this paper provides useful implementation guidance for
the most popular matching techniques and analyses the key advantages and drawbacks of each
matching tool.

The rest of the paper is organised as follows. Section 2 provides the theoretical background
and literature review on managerial ownership and earnings management. Section 3 briefly
describes matched-sample research methodology. Section 4 presents the research design and
sample selection. In Section 5, the main empirical results are presented, and Section 6 concludes
the paper.
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2. Theoretical background and literature review

Since reported earnings are important information for decision making, managers may abuse
their discretion in financial reporting and impact the wealth distribution in a way that max-
imises their own expected benefits at the expense of other stakeholders. The flexibility in the
accounting rules and the use of subjective assessments allow managers opportunistic behaviour
in the preparation of financial statements. Financial reporting rules and standards established
by standard-setters (the International Accounting Standards Board – IASB and the Financial
Accounting Standards Board – FASB) allow managers to choose between different financial re-
porting policies and to make subjective assessments that can have direct influence on reported
earnings. This set of financial reporting rules is defined ex ante and is generally accepted by
all contracting parties. However, within a prescribed set of financial reporting rules, a certain
degree of freedom of choice must exist, as it is not possible to propose rules for every pos-
sible situation [12]. Additionally, the choice of financial reporting policy can be an valuable
decision-making information for users of financial statements.

Managers can use their discretion in choosing financial reporting policies either to maximise
the wealth of all counterparties or the wealth of some counterparties. If management’s choice of
accounting policy is primarily aimed at increasing its own ex-post wealth by redistributing the
wealth of other contracting parties, such behaviour is called opportunistic [39]. The divergence
between management and owner interests is mainly caused by the separation of control and
ownership, i.e. the Type I agency problem [26, 30]. One solution to reduce this conflict is
to incorporate managers in the ownership structure of the company and align their incentives
with those of the other shareholders. Contrary to the alignment hypothesis, the entrenchment
hypothesis, first proposed by Morck et al. [27], states that an increase in ownership could enable
managers to secure their position in the company and protect them from specific disciplinary
mechanisms that could consequently lead to greater opportunity for opportunistic behaviour
and earnings management [19, 16].

These two opposing hypotheses have been frequently empirically tested in the context of
the relationship between financial reporting quality and management ownership. Although
the majority of previous studies have found that an increase in managerial share ownership
decreases the level of earnings management [38, 14], several papers have documented an in-
significant [22, 13, 23] or a positive relationship between earnings management and managerial
ownership [16]. Khan and Mather [19] and O’Callaghan et al. [29] provide evidence that the
relationship between discretionary accruals (earnings management) and management ownership
has a non-linear, U-shaped pattern. Khan and Mather [19] conclude that a negative relation
between managerial ownership and discretionary accruals is found at lower levels of ownership,
supporting the incentive alignment hypothesis and a positive relationship can be seen at higher
level of ownership indicating managerial entrenchment. Furthermore, when a manager concur-
rently holds the position of majority shareholder, there is a significant incentive for tax evasion
through earnings management. This dual role creates a unique dynamic in which the interests
of management and ownership are closely aligned, potentially fostering more aggressive tax
avoidance strategies. Empirical evidence suggests that concentrated ownership, particularly
involving manager-shareholders, is correlated with elevated levels of tax avoidance [18].

In addition to agency conflicts between owners and managers, another type of agency con-
flict (Type II agency problem) can occur between controlling and non-controlling shareholders
[11, 30]. This type of conflict is more prevalent in less developed countries, where the ownership
of listed companies is concentrated in a single shareholder. When a manager is also a majority
shareholder, the agency problem shifts from a manager-owner conflict to a conflict between
majority and minority shareholders. Some studies have examined the extent of earnings man-
agement in family firms, i.e. firms controlled and managed by family members. Paiva et al.
[30] concluded that previous studies based on samples from the US and Western Europe have
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found evidence of higher quality financial reporting in family firms (e.g. [2, 5, 1]. In contrast,
studies based on samples of companies from countries outside the US and Western Europe have
demonstrated that family businesses are associated with lower quality of financial reporting
(higher levels of earnings management) compared to non-family businesses [10, 6].

To conclude, there is a lack of studies on the managerial ownership and earnings management
that can address both Type 1 agency conflict, arising from the separation of ownership from
control, and Type 2 agency conflicts, arising from the ownership concentration. This paper aims
to fill the gap and, in accordance to previous literature, assumes that managerial controlling
ownership will be positively related to earnings management.

3. Matched-sample research methodology

The general idea behind matching design is to estimate the treatment effect by identifying a
treatment sample and a control sample of observations that are as similar as possible in terms
of underlying covariates. Two main advantages of matched-sample design over standard linear
regression are the avoidance of an assumption of a linear functional form in linear regression and
the restriction of the extrapolation of estimations beyond the distributional support of the data
from the combined control and treatment samples [37, 25, 7]. When there are some balance and
overlap problems between treatment sample and control sample in the dataset, this suggests
regression adjustment would rely on extrapolation.

The main goals are to ensure almost exact covariate balance between the control and treat-
ment sample and to restrict the data only to a region of overlap between the samples. However,
the matching methods do not address other endogeneity concerns regarding the control for
unobserved confounding factors, and they also have some drawbacks. For instance, it is very
difficult to find an exact control match for each treatment sample observation, especially if there
are many continuous covariates. The most commonly used matching techniques – propensity
score matching, Mahalanobis distance matching and entropy balancing, are briefly described in
this section.

The propensity score matching is based on the main assumption of strong ignorability, which
states that, conditional on observable covariates, the assignment to the treatment or control
groups is independent of potential outcomes (the unconfoundedness condition) and that every
observation has a positive probability of being assigned to the treated or control group condi-
tional on observable covariates (the overlap condition) [31, 28]. The propensity score represents
the likelihood of an observation being assigned to a treatment group conditional on observed
variables and it is commonly used to identify observations that have similar characteristics but
differ only in treatment assignment [28]. The propensity score matching approach is usually
applied in four steps [28]. In the first step, logit or probit models are used to estimate treatment
probabilities based on observed variables (see [36], for practical guidance on logistic regression
modelling). In this study, a logit model is utilized to estimate the treatment probability, as it
is acknowledged as the most prevalent method for estimating propensity scores in the account-
ing literature [15, 24]. Additionally, visual inspections and tests for the normal distribution of
residuals are conducted, and the goodness-of-fit for both logit and probit models is compared
to determine the optimal model. In the second step, the estimated propensity scores from
the first step are used to find pairs of observations in the treatment and control groups with
similar propensity scores. Several alternative algorithms and design choices can be employed
for this purpose: matching with or without replacement, the number of control observations
for each control observation, the choice of caliper width, the inclusion of nonlinear terms in the
model, and the choice of matching algorithm. These subjective design choices are considered
the greatest limitations of the PSM methodology because these choices can influence on the
matched sample composition and, consequently, affect the derived conclusions [20, 9]. One of
the most popular algorithms for matching is nearest neighbour matching, that finds one or
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more observations in the control group with the closest propensity score for each observation
in treatment group (1:1 or 1:n). An alternative algorithm (optimal matching) considers the
smallest average absolute differences for the whole sample [28]. Besides, Narita et al. [28]
state that matching can be with or without replacement, depending on whether a controlled
matched observation is reintroduced into the control group for next-round of matching or not.
Matching with replacement can be useful when the pool of control observations is smaller or not
considerably larger than the treatment sample [37]. However, matching with replacement can
cause that only a several control observations are used many times for matching (i.e. receive
extremely large weights), and lead to inferences that are much more dependent on a single ob-
servation [37, 25]. Finally, matching can also be limited to not exceed a maximum propensity
score distance (i.e. caliper width) for matched pair. In this research design, the nearest neigh-
bour matching algorithm (1:1) is applied with a maximum caliper distance in propensity scores
between matched pairs of 0.01, and control observation is allowed to be matched with only one
treatment observation (matching without replacement). The predominant method of matching
in accounting research is "one-to-one" matching, where each treatment observation is paired
with a single control observation [33]. However, one-to-many matching may be beneficial when
there is limited common support and/or the pool of control observations is not significantly
larger than the treatment sample [37]. In this study, a large control sample and high common
support are present.Therefore, one-to-one matching with a strict caliper distance of 0.01 is em-
ployed. After finding a pair control observation for each treatment observation, the next step is
to check whether the covariate distributions are balanced between the treatment and the con-
trol group. The common approach is to use a two-sample t-test to assess significant differences
in covariate means between the control and treatment group or to use the standardised bias,
that estimates the distance in marginal distribution of covariates [28]. The fourth step in the
analysis is to estimate the impact of the treatment variable on the dependent variable, usually
by conducting a multiple regression analysis. Regression analysis controls for additional factors
that could affect the outcome variable after treatment, and can also serve as a double-robust
estimation that combines regression adjustment and propensity score weighting to provide a
more reliable estimate.

Propensity scores reduce the multidimensional covariate space into a single scalar value.
Consequently, two units with similar propensity scores may still have substantially different
covariate profiles. This emphasizes a key consideration that achieving balance on the propen-
sity score does not ensure balance across all individual covariates [21]. Mahalanobis distance
matching (MDM) is a method similar to PSM, which tends to produce closer pairs on all co-
variates, whereas PSM may yield balanced samples overall but not necessarily for individual
pairs. Propensity score matching (PSM) is typically favoured for larger samples with numer-
ous covariates, whereas Mahalanobis distance matching (MDM) tends to be more effective for
smaller samples with fewer covariates [35].

A popular alternative approach to score and Mahalanobis distance matching is entropy
balancing. The most important advantages of entropy balancing over PSM is that entropy
balancing has fewer subjective design choices and can eliminate all differences in covariates
between treatment and control observations, whereas in PSM design, random differences still
remain after matching [37]. In entropy balancing, control observations receive weights between
zero and one, and the procedure optimizes weights to achieve an exact balance between the
treatment and control sample in terms of covariates. The researcher can choose to balance
distributions based on the first moment (i.e. on means), the second moment (i.e. on variances),
or even the third moment (i.e. skewness). In the present study, entropy balancing is performed
to reweight control sample observations to equalize the first (mean) and second (variance)
moments of the distributions. The entropy balancing follows the same four steps for application
analogous to propensity score matching. However, entropy balancing has fewer subjective
design choices and manages to achieve a much more precise balance in covariates between the
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treatment and control sample than propensity score matching. Despite that, similar to PSM
with replacement, it can cause that a few control observations can receive extremely large
weights, making inferences more sensitive to specific observations.

4. Research design and sample selection

The relationship between management ownership and earnings management is analysed on a
large sample of 2,525 European listed firms in the period 2019–2020. Since the calculation of
most variables requires data from the previous year, the initial sample is restricted to active,
publicly listed companies that have available accounts for 2018, 2019, and 2020 and that apply
IFRS standards. The final sample consists of 2,525 companies. All necessary data is collected
from the BvD Orbis Europe database.

First, a standard OLS regression is conducted with controlling variables for the effects of
company size, profitability, solvency, sales growth, and ownership concentration. Afterwards,
the estimated regression results are compared with the results of propensity score matching and
entropy balancing approach.

The dependent variable represents the level of earnings management and it is measured by
estimating cross-sectional discretionary accruals from the modified Jones model [8], which is
the most commonly used proxy for earnings management. A higher proportion of discretionary
accruals in earnings implies more earnings management or lower earnings quality.

The modified Jones model [8] for computing cross-sectional discretionary accruals is esti-
mated in two stages:
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where the subscript i represents each company in the industry-year estimation portfolios j by
two-digit SIC codes, ACC is total accruals, TA is total assets at the beginning of the year, REV
is the change in revenue, GPPE is property, plant and equipment, and DACC is discretionary
accrual component. A minimum of 10 observations is required for each industry-year portfolio.

The absolute value of DACC (Abs dac) is used as earnings management proxy, where higher
values of Abs dac represent a higher likelihood of earnings management.

The main treatment variable is management controlling ownership (CSH M ), which is equal
to one if a company’s manager is a controlling shareholder, and zero otherwise. Besides, ad-
ditional controlling variables are included for the effects of company size (Size), profitability
(ROA), solvency (SR), sales growth (Saleg), and ownership concentration (BVDind). To ac-
count for the primary motives behind manipulations, and in accordance with the majority of
previous studies (e.g., [24]), control variables for company size (Size), profitability (ROA), sol-
vency (SR), and sales growth (Saleg) are included. These motives are derived from Positive
Accounting Theory, which comprises three hypotheses: the bonus plan hypothesis, the debt
covenant hypothesis, and the political cost hypothesis [39]. These hypotheses typically serve
as the foundation for earnings management practices. Variables descriptions are provided in
Table 1.
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Variable Description
CSH_M 1 if a company manager is a controlling shareholder, and zero

otherwise
dac Cross-sectional discretionary accruals from the modified-Jones

model [8] for each year using all company-year observations in
the same two-digit SIC code

Abs_dac The absolute value of the dac
SR Solvency ratio, shareholders’ funds divided by total assets multi-

plied by 100
Size The natural logarithm of total revenues
ROA Return on assets, profit or loss before tax scaled by average total

assets multiplied by 100
Saleg Sales growth, total sales in year t divided by total sales in year

t− 1
BVD_ind The BvD ownership concentration indicator has five levels:

– A: Low (no shareholder >25%)

– B: Medium-low (25.1%-50%)

– C: Medium-high (≥50.1%)

– D: High (>50% with branches)

– U: Other cases

Table 1: Variables definitions

The following model is used to estimate both ordinary least squares regression and weighted
ordinary least square regression, where weights are used from propensity score matching, Ma-
halanobis distance matching, and entropy balancing:

Abs dacit = β0 + β1CSH Mit + β2SRit + β3Sizeit + β4ROAit + β5Salegit +
∑

βBVD indit + eit

(3)

5. Results

In the first part of the empirical analysis, summary descriptive statistics are presented for
the full sample and for subsamples of companies with and without managers as controlling
shareholders (Table 2). The primary objective of this part of analysis is to assess whether the
control sample (CSH M=0) serves as a valid counterfactual for the treatment sample (CSH
M=1) or if there is an imbalance in covariates across these samples.

Results from Table 2 indicate that companies with controlling managerial ownership tend
to have higher level of earnings management (Abs dac), higher profitability (ROA), but lower
size (Size), level of solvency (SR), and revenue growth (Saleg). The statistical significance of
these differences is tested in Table 5.

Table 3 presents the distribution of companies by BvD ownership concentration for the full
sample. The majority of companies in the sample have high ownership concentration, with a
shareholder who owns more than 50% voting rights.

Correlation analysis is presented in Table 4. Spearman’s rank correlations are shown above
the diagonal and Pearson’s correlation coefficients are below the diagonal. The estimated re-
sults indicate a significant correlation between earnings management (Abs dac) and all other
variables, except for the managerial controlling ownership indicator, which is only marginally
significant (at 10% level).
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Variable N Mean SD p25 Median p75
Panel A: Control subsample (CSH_M = 0)
Abs_dac 3619 0.055 0.058 0.016 0.037 0.071
Size 3594 18.736 2.704 16.99 18.805 20.589
ROA 3591 0.641 15.549 -1.593 3.299 7.401
SR 3578 43.331 25.131 29.635 43.431 59.117
Saleg 3597 1.213 3.976 0.892 1.011 1.112
Panel B: Treatment subsample (CSH_M = 1)
Abs_dac 417 0.059 0.062 0.014 0.040 0.077
Size 414 18.239 2.019 16.986 18.185 19.452
ROA 416 1.642 12.532 -0.982 3.439 7.137
SR 416 40.779 25.677 28.121 40.709 56.292
Saleg 415 1.026 0.389 0.864 0.996 1.103
Panel C: Full sample
Abs_dac 4036 0.055 0.058 0.016 0.037 0.072
Size 4008 18.684 2.646 16.990 18.737 20.437
ROA 4007 0.744 15.265 -1.556 3.309 7.386
SR 3994 43.065 25.198 29.502 43.117 58.804
Saleg 4012 1.194 3.768 0.890 1.010 1.112

Table 2: Descriptive statistics
Note: See Table 1 for variable definitions.

BVD_ind Frequency Percent Cumulative
A 1,215 30.10 30.10
B 1,221 30.25 60.36
C 117 2.90 63.26
D 1,407 34.86 98.12
U 76 1.88 100.00
Total 4,036 100.00

Table 3: Distribution by BvD ownership concentration indicator
Note: See Table 1 for variable definitions.

CSH_M Size Abs_dac ROA SR Saleg
CSH_M 1.000 -0.078 0.018 0.004 -0.036 -0.028

(0.000) (0.272) (0.803) (0.023) (0.079)
Size -0.065 1.000 -0.208 0.271 -0.273 0.035

(0.000) (0.000) (0.000) (0.000) (0.029)
Abs_dac 0.026 -0.214 1.000 -0.087 -0.047 0.024

(0.099) (0.000) (0.000) (0.003) (0.128)
ROA 0.014 0.336 -0.162 1.000 0.273 0.278

(0.374) (0.000) (0.000) (0.000) (0.000)
SR -0.036 -0.225 -0.097 0.251 1.000 0.034

(0.022) (0.000) (0.000) (0.000) (0.032)
Saleg -0.015 0.002 0.032 0.001 -0.001 1.000

(0.339) (0.905) (0.046) (0.962) (0.970)

Table 4: Pearson/Spearman correlation matrix
Note: See Table 1 for variable definitions. Pearson’s correlation coefficients are below the

diagonal and Spearman’s rank correlations are above the diagonal. P-values are in parentheses.
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Table 5 provides evidence of a significant covariate imbalance between the control and treatment
sample, especially in the value of Size and the Solvency ratio.

Variable N Ctrl N Trt Mean Ctrl Mean Trt Diff SE t p
Abs_dac 3,619 417 0.054 0.059 -0.005 0.003 -1.50 0.140
ROA 3,591 416 0.640 1.642 -1.002 0.790 -1.25 0.206
SR 3,578 416 43.331 40.779 2.551 1.305 1.95 0.051
Saleg 3,597 415 1.213 1.026 0.188 0.196 0.95 0.338
Size 3,594 414 18.736 18.239 0.497 0.137 3.65 0.001

Table 5: T-test differences in mean values between treatment and control subsamples before
balancing

Note: See Table 1 for variable definitions. Ctrl = Control, Trt = Treatment, SE = Standard
Error

To address covariate imbalance concerns across samples with and without managerial control-
ling ownership, propensity score matching (PSM), Mahalanobis distance matching (MDM), and
entropy balancing (EB) are employed to reweight observations and to achieve covariate balance.
In order to apply PSM and obtain the propensity score, a logit model is first estimated, where
the managerial controlling ownership indicator (CSH M) is the dependent variable, and five
covariates are included in the model as independent variables (Size, ROA, BVD ind, SR, and
Saleg). The estimated propensity scores (Table 6) indicate that Size, Profitability, BvD owner-
ship concentration, and Solvency ratio are significant covariates in the propensity score model.
The Hosmer-Lemeshow test was also performed to find evidence that the estimated logit model
adequately fits the data.

CSH_M Coeff. St.Err. t-value p-value Sig
Size 0.833 0.023 -6.58 0.000 ***
ROA 1.013 0.005 2.36 0.018 **
BVD_ind 1.651 0.345 2.40 0.016 **
SR 0.992 0.002 -3.39 0.001 ***
Saleg 1.042 0.098 0.43 0.665
Constant 14.451 7.997 4.83 0.000 ***
Number of obs: 1,502
McFadden’s pseudo r-squared: 0.030
Chi-square: 52.788
Prob > chi2: 0.000
Hosmer–Lemeshow chi2(8): 11.54

Table 6: Propensity score model
Note: See Table 1 for variable definitions. Standard errors are in parentheses. *** p<0.01, **

p<0.05, * p<0.1

The distribution of propensity scores from the logit model in Table 6 is presented graphically
in Figure 1 to examine the appropriate distributional overlap in observable covariates from the
treatment and control subsamples. Figure 1 indicates adequate distributional overlap and shows
that the estimated propensity scores are not concentrated around the extreme values of one
and zero.
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Figure 1: Propensity score density for the treatment sample (CSH M=1) and the control sample
(CSH M=0).

Variable Mean treated Mean untreated Std. diff.
Panel A: Before balancing
Size 18.24 18.80 -0.234
ROA 1.77 1.09 0.049
SR 40.49 43.43 -0.117
Saleg 1.03 1.22 -0.066
Panel B: PSM
Size 18.36 18.37 -0.005
ROA 1.84 1.76 0.005
SR 41.30 41.57 -0.011
Saleg 1.03 1.07 -0.013
Panel C: Mahalanobis
Size 18.24 18.33 -0.037
ROA 1.77 2.09 -0.024
SR 40.49 41.07 -0.023
Saleg 1.03 1.00 0.010
Maximum weight 6.00
Panel D: Entropy balancing
Size 18.24 18.24 0.000
ROA 1.77 1.77 0.000
SR 40.49 40.49 -0.000
Saleg 1.03 1.03 -0.000
Maximum weight 2.974

Table 7: Balance statistics before/after matching
Note: See Table 1 for definitions.

Observations are matched using the nearest neighbour algorithm (1:1) with a maximum
caliper distance in propensity scores between matched pairs of 0.01, allowing each control ob-
servation to be matched with only one treatment observation (matching without replacement),
as recommended by the majority of previous studies [33, 37, 25]. The propensity score matching
approach resulted in a sample of 800 matched observations (400 from both the treatment and
control subsamples).
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(a) PSM adjustment (b) Entropy balance adjustment

(c) Mahalanobis matching

Figure 2: Standardised differences in means before and after matching.

Table 7 shows that PSM, MDM, and EB approaches were successful in balancing covari-
ates, since the standardised differences in means fall within acceptable boundaries for balanced
covariates (i.e., inside of the values of +/-0.1, according to [32, 25]. However, the entropy
balancing approach (by the definition) generates a more exact balance in covariates between
the treatment and control sample than propensity score matching, and the maximum weight
to control observation in EB is 2.974, suggesting that estimations are not (over)sensitive to a
specific observation.

Standardised differences in means before and after matching for PSM, EB, and MDM are
also presented graphically in Figure 2. Standardised difference is calculated as the difference in
means between the treatment and control subsamples divided by the square root of the average
variance of treatment and control subsample.

Finally, Table 8 presents the results of estimating the main research model from Eq. (3) by
using ordinary least squares (OLS) in model (1), entropy balancing on the first moment weighted
regression (2), entropy balancing on the second moment weighted regression (3), regression
using propensity score matched observations (4), and regression using Mahalanobis matched
observations (5).

The results provide evidence of a significant positive relationship between managerial con-
trolling ownership and earnings management only when using the entropy balancing on the first
moment approach, while this relationship is not significant when applying the PSM, MDM, and
OLS methods.
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Abs_dac (1) OLS (2) EB (1st) (3) EB (2nd) (4) PSM (5) Mahal.
CSH_M 0.003 0.004** 0.002 0.004 0.000

(0.003) (0.002) (0.002) (0.004) (0.004)
Size -0.005*** -0.004*** -0.006*** -0.006*** -0.006***

(0.000) (0.000) (0.000) (0.001) (0.001)
ROA 0.000*** 0.000 0.000*** 0.000 0.000**

(0.000) (0.000) (0.000) (0.000) (0.000)
BVD_ind(1)
BVD_ind(2) 0.000 -0.010 0.001

(0.002) (0.058) (0.338)
BVD_ind(3) -0.005 -0.002 0.003

(0.005) (0.042) (0.161)
BVD_ind(4) -0.002 0.000 0.002 0.002 0.011

(0.002) (0.041) (0.161) (0.007) (0.007)
BVD_ind(5) 0.003 0.008 0.006

(0.006) (0.168) (1.196)
SR 0.000*** 0.000*** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000)
Saleg 0.000** 0.005*** 0.022*** 0.005* 0.029***

(0.000) (0.001) (0.002) (0.003) (0.007)
Constant 0.159*** 0.133*** 0.146 0.179*** 0.140***

(0.008) (0.042) (0.162) (0.022) (0.024)
Observations 3,948 3,948 3,948 800 708
R-squared 0.071 0.050 0.077 0.084 0.088

Table 8: Regression results (OLS, EB weighted, PSM, and Mahalanobis matched)
Note: Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

6. Conclusion

This research adopts entropy balancing, propensity score, and Mahalanobis distance matching
techniques to investigate the effect of managerial controlling ownership on earnings manage-
ment for the large sample of European listed companies. The estimated results suggest that
managerial controlling ownership is significantly positively related to earnings management only
when using entropy balancing on a first moment (mean) approach. However, our analysis did
not find a significant relationship between these variables when applying alternative match-
ing techniques, which limits the influence and generalizability of the gathered evidence. The
temporal scope of the study, covering 2019–2020 also raises concerns regarding generalisation
because the COVID-19 pandemic significantly disrupted economic activity in 2020 [34], po-
tentially affecting earnings management behaviour due to heightened uncertainty and altering
ownership structures. Additionally, while matching methods address observable confounders,
the potential impact of unobservable factors always remains a concern in this type of archival
research studies.

Even though there are many previous studies on managerial ownership and financial report-
ing quality, prior research has not accounted for both Type 1 agency conflict, emerging from
the separation of ownership from control, and Type 2 agency conflicts, arising from ownership
concentration. This paper tries to extend previous empirical work by analysing the manage-
ment ownership only at high levels, i.e. only companies with managerial controlling ownership,
and by adopting matching techniques. In this way, we can accommodate non-linearity concerns
and exploit other advantages of a matched-sample research design over a traditional linear re-
gression design. Additionally, by controlling for ownership concentration, we can account for
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both Type 1 agency conflict, arising from the separation of ownership from control, and for
Type 2 agency conflicts, arising from the ownership concentration, i.e. conflicts between the
controlling and non-controlling shareholders. Besides, this paper provides useful implementa-
tion guidance for the most popular matching methods: propensity score matching, Mahalanobis
distance matching, and entropy balancing. We underscore that the design choices inherent in
various matching techniques can significantly affect sample composition and the estimated find-
ings. Consequently, we recommend that future researchers transparently disclose their design
choices and complement matched sample results with alternative research designs. Moreover,
our findings bear substantial practical implications for corporate governance in Europe. For
instance, regulators and minority shareholders may interpret pronounced earnings management
by controlling managers as an indicator to bolster oversight mechanisms, enhance transparency,
or revise governance policies. Financial analysts and auditors could also leverage our findings to
refine their audit procedures and analytical approaches when evaluating firms with controlling
managers.
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