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Abstract

Fairfield and Yohn (2001) develop a simple and interesting model to predict the effects of profitability 
in the short term, based on current profitability and the components of Dupont. However, the importance 
and dissemination of this model has not been estudied in emerging economies. For this reason, document 
has as purpose to evaluate the predictive ability of the return on net operating assets, based on the above 
model in the Argentina capital market. The models checked show a strong process of mean reversion of 
returns, and only the rotation of the net operating assets allows the improvement in profitability in the next 
year. Instead, the profit margin increased rapidly reversed, determining a negative effect on profitability 
in the next year. 

JEL classification: M21, M41, G17.
Keywords: Mean reversion; Financial accounting; Financial statement analysis.
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Resumen

Fairfield y Yohn (2001) presentan un sencillo e interesante modelo a efectos de predecir la rentabi-
lidad en el corto plazo, en base a la rentabilidad actual y los componentes de Dupont. No obstante, la 
importancia y difusión de dicho modelo no ha sido estudiado en economías emergentes. Es por ello, que 
en el presente trabajo se plantea como objetivo evaluar la capacidad predictiva de la rentabilidad de los 
activos operativos netos, en base al modelo mencionado en el mercado de capitales de Argentina. Los 
modelos contrastados muestran un importante proceso de reversión a la media de rentabilidad y que sola-
mente la rotación de los activos operativos netos permite la mejoría en la rentabilidad del año siguiente. 
En cambio, el aumento del margen de ganancias revierte rápidamente, determinando un efecto negativo 
sobre rentabilidad del año siguiente.

Códigos JEL: M21, M41, G17.
Palabras claves: Reversión a la media; Contabilidad financiera; Análisis de estados financieros.

Introduction

In one of the pioneering works of fundamental analysis, Lev and Thiagarajan (1993) point 
out that the greatest usefulness of accounting information is to enable investors to predict the 
persistence and growth of future results. Developed economies, especially the United States, 
have conducted extensive research on profitability prediction. In emerging countries, this has 
not been the case. Financial accounting research has focused on a number of issues, such as 
insolvency prediction models, return on equity, and the quality of accounting information (e.g., 
Sandin and Porporato, 2007; Swanson, Rees and Juarez-Valdes, 2003; Mahmud, Ibrahim and 
Pok, 2009). However, with regard to profitability prediction models, the literature shows little 
interest. In the same vein, the decomposition of profitability by Dupont into profit margin and 
asset turnover, mentioned in the textbooks, is applied to explain current profitability and not for 
profitability prediction.

Asset turnover measures the ability of a company to generate revenue from the use of assets, 
while profit margin measures the ability to control costs in relation to revenues (Penman and 
Zhang, 2002). These determine the strategies of the company. Differentiation is based on the 
profit margin and cost leadership in turnover (Selling and Stickney 1989). Evidence indicates 
that the breakdown of current profitability by Dupont components increases the predictive 
capacity of profitability (e.g., Soliman, 2004; Fairfield and Yohn, 2001).

One of the most widespread models in the profitability prediction is the one developed by 
Fairfield and Yohn (2001), where profitability is represented by the return on net operating 
assets (RNOA). This study allows testing the theory of mean reversion of profitability (Stigler, 
1963; Muller, 1977; Fame and French, 2000), the impact of new investments, and the effect 
of the change in the profit margin and turnover of assets on the change in the RNOA the 
following year. The importance of the study of operational profitability is justified by the fact 
that it is the operational activities that generate abnormal results (Ohlson, 1992). Nevertheless, 
the widespread use of this model has not been applied to profitability prediction in emerging 
economies. However, Dupont’s disaggregation has been applied to the insolvency and share 
performance prediction models (e.g., Sandin and Porporato, 2007; Zanjirdar et al., 2014).
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Argentina is a case of an emerging and unstable economy that is quite exemplary. After 
a severe recession (1999-2002), a period of rapid recovery began, but from 2007 onwards 
inflationary problems began to appear as idle capacity was covered, leading to a process of 
stagnation with inflation from 2012 onwards (IAMC Annual Directories, 2003 to 2012). So, 
given the substantial difference between the context of an emerging and an advanced economy, 
it is academically interesting to analyze whether models developed in one context can be 
applied to another. Thus, in this work, the aim is to evaluate the predictive capacity of the 
current RNOA and the profit margin and asset turnover in the Argentinian capital market, based 
on the Fairfield and Yohn (2001) model. In addition, the predictive capacity of the combination 
of the changes of Dupont components (Penman and Zhang 2002) and their individual prognosis 
is also assessed.

Konchitchki (2011) notes that distortion in nominal currency financial statements has 
implications for the assessment of stock price and performance, even when inflation is low. 
In Argentina, despite having an inflation rate that exceeds two digits, the financial statements 
are not adjusted for inflation. Therefore, an inflation adjustment procedure will be applied to 
published statements in order to reduce the bias in the accounting information.

The aim of this work is to contribute to researchers and professionals in the prediction of 
profitability, for the determination of the value of shares, and the ability to pay the obligations 
of a company.

Theoretical framework

From the point of view of an investor, the objective of empirical archival research is to 
understand the properties of financial information and how this information could help generate 
better predictions (Richardson, Tuna and Wysocki, 2010). The research has developed different 
models for profitability prediction: (1) based on profitability presently or that of previous years 
(e.g., Lipe and Kormendi, 1994; Canarella, Millery and Nourayi, 2013); (2) by disaggregating 
the components of profitability (e.g., Fairfield, Sweene and Yohn, 1996); (3) by the prediction 
of the profitability components (Monterrey Mayoral and Sánchez Segura, 2016); (4) by the 
current profitability, and the additional effect of the disaggregation of its components (e.g., 
Fairfield and Yohn, 2001; Soliman, 2004).

One of the main theories that explains the relationship between the current and future 
profitability of a company is the mean reversion of profitability. The basic idea is that in a 
competitive economy, profits above or below the mean should disappear by reverting to the 
mean. One of the pioneers of this theory, Stigler (1963), asserts that differences in rates of 
return in different industries cannot be sustained over time. On the other hand, Mueller (1977) 
analyzes the convergence of profitability, understood as the pre-tax result divided by total 
assets. The study rejects the hypothesis of a competitive environment and of rapid convergence, 
and it points out that the mean reversion depends on the structure of the market, for example, 
the existence of concentration and entry barriers. Fama and French (1999) argue that mean 
reversion is faster when profitability is below the mean or when it is farther from the mean. 
The study by Lipe and Kormendi (1994) also provides strong evidence of the mean reversion 
property, measured by the result per share with a high order ARIMA1 model. Studies based on 
the Fairfield and Yohn (2001) model confirm the mean reversion of the RNOA (Fairfield and 
Yohn 2001; Soliman 2004; Penman and Zhang 2002; Monterrey and Sánchez-Segura 2011).

1 ARIMA: Autoregressive Integrated Moving Average model.
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The increase in investments is generally a good omen for a decline in future results and future 
cash flows (Lev and Thiagarajan, 1993). The evidence from this study indicates the existence 
of a positive relationship between the growth of the capital investment of the company and the 
future results, measured in terms relative to the average growth of the industry. Conversely, 
other studies argue that changes in capital investments are inversely related to subsequent 
changes in future results (Ou, 1990; Arbanel and Bushee, 1997). New capital projects generally 
do not immediately affect future results because of the depreciation charge (Arbanel and 
Bushee, 1997). Missim and Penman (2001) find a positive relationship between the increase in 
net operating assets and the current return on net operating assets, although they point out that 
it could be negative if a conservative accounting policy is applied. An accelerated depreciation 
and amortization of a new investments policy leads to a decrease in profitability in the early 
years. Other works document a negative relationship in the growth of net operating assets and 
the future return on net operating assets (Fairfield and Yohn, 2001; Soliman, 2004; Penman and 
Zhang, 2002).

The study by Fairfield and Yohn (2001), which does not consider the negative results, 
concludes that the decomposition between the margin and turnover improves profitability 
prediction for the following year, not because of the combination of both but because of 
the change in these components. Evidence shows that the change in asset turnover is more 
lasting than the change in the profit margin, the latter having a negative or non-significant 
effect (Fairfield and Yohn, 2001; Penmany Zhang, 2002; Monterrey and Sánchez-Segura, 2011; 
Bauman, 2014).

Concerning the quality of accounting information, Penman and Zhang (2002) argue that 
when the change in margin and turnover moves in the opposite direction, it may indicate a 
problem with the quality of accounting information. Jansen, Ramnath and Yohn (2012) argue 
that when PM and ATO move in the opposite direction the results are being affected by earnings 
management. Evidence shows that the diagnosis of ATO-PM is useful in predicting the decrease 
(increase) in the following year associated with the reversal of the increase (decrease) in the 
current period. A similar study for companies on the Tehran stock exchange, the work of Hejazi, 
Adampira and Bahrami (2016), draws the same conclusions from the previous study, but does 
not specify how these were reached.

On the other hand, Amir, Kama, and Livnat (2011) examine the market reaction to Dupont 
coefficients based on quarterly financial statements and find that the unconditional persistence 
of ATO is greater than that of PM, but the conditional persistence of PM is greater than that of 
ATO and has a positive effect. Conditional persistence is defined as the marginal contribution 
of the persistence of a variable to the persistence of a higher variable in the hierarchy. Zanjirdar 
et al. (2014) find that the profit margin has a greater effect on investor behavior than turnover 
for companies in the Tehran stock exchange, an effect that is only sustainable in the short-term.

In summary, the literature review shows that only an increase in the turnover of assets leads 
to an increase in the profitability of sustainable net operating assets, while an increase in the 
profit margin has a negative or non-significant effect. When the profit margin and asset turnover 
move in the opposite direction and the following year these changes are reversed, the effect 
of earnings management is considered. Finally, in the stock performance prediction, the profit 
margin shows a positive effect.
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Presentation of the application context
Emerging economies

In the last twenty years, emerging economies have grown faster than developed economies, 
driven by the BRIC countries (Brazil, Russia, India, and China). Emerging economies have 
increased their share of global output from 30% in 1990 to over 50%, according to data from 
the International Monetary Fund (The Economist, 2013). However, emerging economies are 
exposed to strong imbalances. Economic cycles are more severe than in developed economies 
and are increasingly characterized by high volatility and dramatic reversals of the current 
account, a phenomenon known as the “sudden stop”. On the other hand, there is greater 
variability in consumption than in income, the interest rate is usually countercyclical and trends 
towards economic shocks (Notz and Rosenkranz 2014; Aguiar and Gopinath 2007).

Argentinian economy

Argentina is a paradigmatic example of an emerging economy. In 2002 a strong crisis 
occurred in the Argentinian economy, following the decision not to pay foreign debt, there 
was a change in the rules of the game of the economy. The strong devaluation of the exchange 
rate benefited the agricultural, industrial, and mining sectors; the freezing of tariffs caused 
the profitability of public service sector companies to fall; and the frozen wage led to an 
improvement in the profitability of companies. Companies in dollar-denominated debt 
benefited from a differential exchange rate. In the state, export withholding, non-payment of 
interest on debt, and frozen wages resulted in a fiscal surplus. GDP fell by almost 11% and 
consumer price inflation by 40.95%, see Table 1.

Table 1
Economic Indicators

GDP variation Annual IPC

Year at 1993 prices (1) variation (2)

2012 1.90 23.01

2011 8.87 23.28

2010 9.16 27.03

2009 0.85 18.47

2008 6.76 20.60

2007 8.65 21.52

2006 8.47 9.40

2005 9.18 12.33

2004 9.03 6.10

2003 8.84 3.66

2002 -10.98 40.95

Source: Own elaboration based on data from:
(1) INDEC and (2) 2002-2006 INDEC and 2007-2012 DPEyC San Luis.
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Since 2003, the economy has grown significantly once more, with a recovery in consumption, 
investment and exports, driven by the rise in the international price of commodities and the 
installed idle capacity of the industry. In subsequent years, growth continued at high rates, 
except in 2009 due to the global crisis triggered in mid-2008. However, from 2012 onwards, the 
economy enters a process of economic slowdown (IAMC Annual Directories, 2003 to 2012). In 
another aspect, as of 2007 there is an acceleration in the inflationary rhythm, a situation that is 
not reflected in the official statistics. A report by the International Monetary Fund (2013) refers 
to the IMF declaration of censorship for Argentina and calls for corrective measures to improve 
the quality of official GDP data and the consumer price index. To replace the official statistics, 
a more reliable source is used, such as the price indices published by the Statistics Office of the 
Province of San Luis2.

Figure 1. Trends in key accounting ratios.
Source: Own elaboration.

Figure 1 shows the trends in the annual mean of RNOA, ATO, and PM for the study period. 
For a better understanding of the evolution, the trends were calculated in percentages, based 
on the year 2004. In most years the margin and turnover vary in the opposite direction. Except 
for the first two years and the last one, where they vary in the same direction, probably due to 
the existence of idle capacity caused by the fall in activity in previous years. On an individual 
basis, the margin fell sharply from 2007 onwards, possibly affected by the acceleration of 
inflation that modified relative prices and by the problems of the Argentinian economy itself. 
The turnover shows greater stability than the profit margin, although it reflects the impact of 
the international crisis of 2009. The evolution of the RNOA is explained by the evolution of the 
margin and turnover.

Research methodology
Data

The object of the study is the group of companies authorized to list their shares on the 
Buenos Aires Stock Exchange during the period of 2005-2012, based on the consolidated annual 
financial statements of these companies. The initial sample was cleaned up by eliminating 

2 This index is also used by IAMC to adjust its data.
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those observations (companies/year) that met some of the following conditions: (1) financial 
activity companies; (2) companies whose consolidated financial statements show equity, annual 
sales, and net operating assets of less than $100,000,000; (3) financial statements that are not 
prepared in accordance with Argentinian Professional Accounting Standards (PAS), for the 
sake of consistency; (4) foreign capital companies.

The population of companies, already filtered, is comprised of a total of 80 companies for 
which there is a total of 500 observations. The treatment of outliers consisted of eliminating 
6% of the observations with the highest value residues in absolute terms, this percentage being 
derived from the sensitivity analysis of the observations considered to be influential. The final 
sample, after the outliers were eliminated, is of 470 observations.

Descriptive variables and statistics

Esplin, Hewitt, Plumlee and Yohn (2014), for the prediction of the return on equity (ROE), 
state that disaggregating into financial and operating components has a very small effect, 
whereas the RNOA before infrequent and unusual items clearly exceeds the aggregate model. 
Based on this evidence, profitability is analyzed by the permanent items of the results in this 
study.

For the calculation of the RNOA the Missim and Penman (2001) appendix was followed, 
this being:

a) RNOA: measures the profitability of the company excluding the results of financing activities 
and abnormal items, and is expressed as:

The average is the sum of the opening balance and the closing balance, divided by 2. Where 
the numerator is equal to:

Where:
 RE: Result of the exercise;
 RExtr: Extraordinary results;
 RDiscont: Results from discontinued operations;
 OtherIE: Other incomes and expenses;
 NFE: Net financial expenses.

Where the net financial expenses (NFE), in expression [1], are determined by:

Where:
 GF: Gastos financieros (Financial expenses);
 IF: Ingresos financieros (Financial incomes);
 TI: Tasa impositiva (Tax rate).
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Where the denominator is equal to:

NOA = OA — OL      [2]

Where the operating assets (OA) are equal to:

OA = TA— FA     [3]
Where:

OA: Operating assets
TA: Total assets
FA: Financial assets

Where the financial assets (FA), in expression [3], are equal to:

FA = Cash and banks + Transitional investments + Other investments

Where the operational liabilities, in expression [2], are equal to:

OL = Totalliabilities (TL) — Shortandlongtermloans

Where:

TL: Total liabilities

a) Profit margin (PM): component of Dupont disaggregation and is obtained by the following 
expression:

b) Turnover of the net operating assets (ATO): component of the Dupont break-up and is 
obtained by the following expression:

c) The changes in the variables arise from the following expressions:

Where:
 Change in profitability of the net operating assets of the following year;

RNOAt: Return on net operating assets of the current year.
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Where:
CrNOAt: Increase in the net operating assets of the current year.

Where: ∆ATOt
∆ATOt: Change in the rotation of the net operating assets of the current year;
∆PMt: Change in the profit margin of the current year.

Inflation adjustment of the financial statements

Since 2005, Argentina has been facing inflation that surpasses two figures and, in accordance 
with current accounting regulations, they are exposed to nominal currency, which means 
that they are seriously biased. Due to this distortion, an adjustment procedure is necessary 
to mitigate the effect of the distortion. The adjustment algorithm used generally follows the 
procedure established by Technical Resolution No. 6 (RT 6) of the NCPs3, although it is applied 
to assets, liabilities, and operating results. This adjustment algorithm is divided into two steps:

a) On the one hand, the initial balance and the variation in the year of the non-monetary items 
of the net operating assets valued at cost (fixed assets, intangible assets, and key business 
assets) are adjusted; and on the other, the net operating assets, excluding the operating 
result for the year are adjusted.

b) Based on accounting identity, adjusted operating income for the year is the difference 
between adjusted operating assets, adjusted operating liabilities, and adjusted net 
operating assets excluding the operating income for the year.

Balances at the beginning of the year are adjusted by the beginning of the year coefficient at 
the end of the year and the variations in the year by the average of the year at the closing of the 
year. The adjustment procedure is cumulative since the inflation adjustment was discontinued 
in March of 2003. For the calculation of the adjustment coefficients, for the period of 2002-
2006, the Consumer Price Index prepared by the National Institute of Statistics and Censuses 
of the Argentinian Republic (INDEC for its acronym in Spanish) is used. As of 2007, due to the 
lack of reliability of the indices published by the INDEC, the Consumer Price Indices compiled 
by the Statistics and Census Directorate of the Province of San Luis (DPEyC - San Luis)4 will 
be used.

Models

The models contrasted in this work correspond to the characteristics of the models 
classified in point (4) of the theoretical framework, where the profitability of the following year 

3 NCPs: accounting standards issued by the Argentinian Federation of Professional Council of Economic Sciences 
(FACPCE for its acronym in Spanish).

4 This same index is used by the Argentinian Institute of Capital Markets (IAMC for its acronym in Spanish) for the 
adjustment of its data.
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is predicted by the current profitability and the disaggregation of its components; which will 
be compared to the model where the future profitability is predicted based solely on the current 
profitability. These are set out below:

Model I

Where:
: Random error term of the period t+1.

This model allows verifying the degree of mean reversion of the current RNOA with respect to 
the RNOA of the following year; the expected sign is negative.

Model II

It incorporates the first model through “dichotomous” variables, that is, the effect of the 
interaction of the signs (increase or decrease) of ∆ATOt and ∆PMt according to the model used 
by Penman and Zhang (2002). The mathematical expression is the following:

Where:

RM1: is equal to 1 if (∆ATOt <0 and ∆PMt>0); 
RM2: is equal to 1 if (∆ATOt >0 and ∆PMt<0);
RM3: is equal to 1 if (∆ATOt <0 and ∆PMt<0).

The source ordinate (α) captures the effect of (∆ATOt > 0 and ∆PMt >0).

When both ∆PMt and ∆ATOt are positive (increase), it is expected to have the greatest 
impact on ∆RNOAt+1; this situation is very possible when there are significant fixed costs and 
the higher level of sales reduces the incidence of these costs. In case of contrary signs, it allows 
diagnosing the effect of earnings management, reflected by the coefficients of negative RM1 
and positive RM2.

Model III

This model incorporates the net operating asset growth (CrNOAt), the change in turnover 
(∆ATOt) and the change in margin (∆PMt) to the previous model in order to predict the change 
in the RNOA for the following year. The mathematical expression is:

The model attempts to determine the predictive capacity of ∆ATOt and ∆PMt, to which the 
CrNOAt is added in order to control the effect of new investments. According to the studies, a 
negative coefficient is expected for CrNOAt, a positive coefficient for ∆ATOt, and a negative 
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or non-significant coefficient for ∆PMt (Fairfield and Yohn, 2001; Penman and Zhang, 2002; 
Bauman, 2014).

Model IV

In this case, the interaction of positive and negative signs (increase or decrease) of 
∆ATOt and ∆PMt is incorporated into the third model through “dichotomous” variables. The 
mathematical expression is:

This model, in addition to analyzing the variables of the previous model, controls the 
possible effect mentioned in Model II.

Model V

In this model, ∆RNOAt+1 is a function of RNOAt, ∆PMt, and the “dichotomous” variables 
of the interaction of positive and negative signs (increase or decrease) of CrNOAt and ∆ATOt, 
according to the model used by Penman and Zhang (2002). The mathematical expression is as 
follows:

Where:

GR1: is equal to 1 if (∆ATOt >0 and CrNOAt <0);
GR2: is equal to 1 if (∆ATOt <0 and CrNOAt <0);
GR3: is equal to 1 if (∆ATOt <0 and CrNOA<0).

The source ordinate (α) captures the effect of (∆ATOt>0 and CrNOAt>0).

This model attempts to assess the additional ∆PMt and ∆ATOt effect, but the latter is assessed 
through the interaction between CrNOAt and ∆ATOt. It is expected that the greatest effect on 
∆RNOAt+1 will be produced by (∆ATOt>0 and CrNOAt>0), a situation where new investments 
produce a higher level of sales. When CrNOAt and ∆ATOt move in the opposite direction, a 
positive GR1 effect is expected, because ∆RNOAt+1 increases when ∆ATOt is positive (Penman 
and Zhang, 2002).

Model VI

In this case, the interaction between the signs of CrNOAt and ∆ATOt are incorporated to the 
third model. The mathematical expression is as follows:
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Furthermore, in order to deepen the analysis of Dupont components, the individual 
prediction of the same for the following year is made in this study, and therefore the following 
models are proposed:

Model a

Model b

Table 2 presents the descriptive statistics for each of the variables. From the data a RNOAt  
(4.5736%) stands out that is much lower than other studies in developed countries, for example, 
Missim and Penman (2001) (RNOAt=11.10%) and Soliman (2004) (RNOAt= 13.07%), which 
is also due to a lower margin and turnout. However, the data may not be fully comparable due 
to the application of different accounting standards.

Table 2
Descriptive statistics  
Variables Mean Stand. Dev.

∆RNOAt+1 -0.8382 6.181

RNOAt 4.5736 9.063

CrNOAt 3.9014 13.820

∆ATOt 0.0148 0.269

∆PMt -0.9372 8.197

∆ATOt+1 -0.0995 0.112

∆PMt+1 -0.7619 0.326

ATOt 1.3278 0.454

PMt 4.0590 0.513

Source: Own elaboration

Table 3 shows the Spearman correlations, highlighting the important correlation between 
the PMt with respect to the RNOAt and the ∆PMt+1 with the RNOAt+1.

In Figure 2, the scatterplots show the relationship between the residues and the 
predicted variable, this graph provides evidence for assumptions of normality, linearity, and 
homoscedasticity (Tabachnick and Fidell, 2001). When these assumptions are met, the waste 
pattern should resemble a rectangular band with the concentration of the waste along the center. 
In the case of non-linearity, the general shape of the scatterplot is curved rather than rectangular 
and if the band is wider at higher predicted values, or funnel-shaped, it indicates the presence 
of heteroscedasticity (Tabachnick and Fidell, 2001). In addition, Table 4 presents the statistical 
evidence for the basic assumptions of the MCO. Non-compliance with some of the assumptions 
affects statistical inferences, leading to incorrect conclusions.
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Table 3
Spearman’s correlation between the variables

Variables ∆RNOAt+1 RNOAt GrNOAt ∆ATOt ∆PMt ATOt PMt ∆ATOt+1 ∆PMt+1

∆RNOAt+1   1.0000

RNOAt -0.4017 1.0000

CrNOAt -0.2437 0.2529 1.0000

∆ATOt 0.1203 -0.2240 1.0000

∆PMt -0.2004 0.3326 0.1265 0.2563 1.0000

ATOt -0.1214 0.2649 0.1667 0.1709 0.0778 1.0000

PMt -0.3341 0.8365 0.1096 0.3452 -0.1375 1.0000

∆ATOt+1 0.3519 -0.1400 -0.2758 0.1811 -0.123 1.0000

∆PMt+1 0.7430 -0.3069 -0.2218 -0.0182 -0.283 0.2622 1.0000

(*) Only the coefficients significant at 10% are shown. Source: Own elaboration.

Figure 2.Scatterplot of the errors and estimated values of the dependent variable for each of the models (indicated in 
parenthesis).
Source: Own elaboration.
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Table 4
Model specification tests

Models

   I  II  III  IV  V VI a b

Normality test

chi2(2) 2.28 4.28 2.62 1.63 3.87 2.27 15.28 3.12

P-value 0.3197 0.1177 0.2701 0.4427 0.1441 0.3219 0.005 0.2097

Heteroscedasticity test                

Breusch-Pagan / 
Cook-Weisberg 1.390 0.090 0.020 0.010 0.020 0.040 33.07 2.310

P-value 0.239 0.767 0.893 0.925 0.879 0.842 0.000 0.129

Serial correlation test                

Durbin-Watson 1.851 1.837 1.813 1.866 1.794 1.843 1.828 1.874

Critical value (DL) α=0.05 1.846 1.831 1.831 1.818 1.827 1.818 1.840 1.840

Critical value (DU)- α=0.05 1.854 1.866 1.866 1.879 1.870 1.879 1.857 1.857

Multicollinearity test - VIF                

RNOAt 1 1.06 1.17 1.19 1.16 1.19

CrNOAt 1.18 1.18 2.07

∆ATOt 1.13 1.91 1.93

∆PMt 1.15 2.00 1.12 1.14

∆ PM y ∇ ATO 1.34 1.8

∇ PM y ∆ ATO 1.37 1.94

∇ PM y ∇ ATO 1.44 3.05

∆ ATO y ∇ CrNOA 1.59 2.29

∇ ATO y ∆ CrNOA 1.60 2.35

∇ ATO y ∇ CrNOA 1.51 2.48

ATO 1.00

∆ATOt 1.00

PM 1.17

∆PMt               1.17

Source: Own elaboration.

The results plotted in Figure 2 and Table 4 were obtained for the different models by the 
classical MCO and the model specification results are as follows. The asymmetry and kurtosis 
test indicate a normal distribution of errors with the exception of model “a”, however, the 
corresponding scatterplot shows a distribution that is close to normal. The heteroscedasticity 
test shows that the assumption of equal variance for model “a” is not met. In the case of the 
non-autocorrelation scenario, the Durbin-Watson test indicates that, although most models are 
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located in the area of uncertainty, with the exception of Models III, V and “a” in the rejection 
area and model “b” in the area of acceptance of the null hypothesis. The inflation factor of the 
variance (FIV) is much lower than 10, which indicates the absence of collinearity.

In financial studies, where panel data containing observations from multiple firms and 
multiple time periods are commonly used, the MCO estimate can produce residues correlated 
across firms and over time. The violation of the assumptions of homoscedasticity and non-
serial correlation by MCO produces standard errors of the biased estimators that are crucial 
in the testing of the hypotheses. The problem is solved by the standard error method clustered 
by company and year (Thompson, 2011; Cameron, Gelbach and Miller, 2009). In this method 
the variance matrix of the MCO estimators is obtained from the sum of the estimated variance 
estimates grouped by company and time, minus the usual variance matrix of robust MCO 
variances to heteroscedasticity (Thompson, 2011). Peterson (2008) asserts that standard errors 
clustered by company and year are more suitable for the correction of residues than other 
methods used (White, Newey-West, Fama-MacBeth and fixed and random effects models). 
According to the method, the coefficients of the estimators are not modified if the variance-
covariance matrix is modified.

The Voung test statistic is used to contrast the significance between the R2 of two models that 
have the same dependent variables but different independent variables. A positive (negative) 
value indicates a better (worse) explanatory power of each of the models in relation to Model 
I, which is used as reference.

Discussion of the results

Table 5 shows the results obtained from the different models for predicting the change 
in the RNOA for the following year. In Model I, the coefficient of RNOAt is significant and 
indicates an inverse relationship with ∆RNOAt+1, by which the greater the value of current 
profitability, the lower the future profitability will be and vice versa. The coefficient obtained 
(β1=-0.390;t=-13.43) is much higher than the results obtained for the United States by Penman 
and Zhang (2002) (β1 =-0.176) and Fairfield and Yohn (2001) (β1=-0.1492), indicating a more 
pronounced process of mean reversion, which could be due to the context of instability.

In Model II, the inclusion of the interaction between the signs (positive and negative) of 
margin changes and turnout does not show predictive power, the Vuong statistic is not significant. 
The coefficient of the current RNOA is significant and very similar in value to Model I. The 
RM2 coefficient (∆ATOt>0 and ∆PMt<0), significant and positive (β3=1.478; t=3.19), indicates 
a greater effect (∆ATOt>0 and ∆PMt>0) than that represented by the original ordinate, which in 
principle could be attributed to the earnings management effect, were it not for the fact that the 
opposite effect represented by RM1 (∆ATOt<0 and ∆PMt>0) is not significant. As a result, the 
increase in ATOt and PMt does not have a lasting effect over time, possibly due to the need to 
adjust expenses over time in the face of higher sales.
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Table 5
Results of the regression by model

Models

Variables  I  II  III  IV  V VI

Constant 0.922 0.606 0.773 0.378 0.939 0.701

  4.20 1.77 3.61 0.91 3.83 2.12

RNOAt
-0.390 -0.394 -0.341 -0.344 -0.370 -0.340

  -13.43 -15.62 -12.31 -12.59 -13.33 -15.18

CrNOAt -0.054 -0.059 -0.066

      -3.80 -4.21   -4.04

∆ATOt
3.820 4.252 4.214

      4.05 4.31   4.24

∆PMt
    -0.113 -0.097 -0.089 -0.108

      -4.42 -2.82 -3.77 -4.45

PM increase and ATO decrease -0.926 0.813

    -0.55   1.27    

PM decrease and ATO increase 1.478 0.599

    3.19   0.81    

PM decrease and ATO decrease 0.009 0.604

    0.02   0.97    

ATO increase and CrNOA decrease 0.643 -0.159

          1.58 -0.30

ATO decrease and CrNOA increase -1.149 0.420

          -2.79 0.92

ATO decrease and CrNOA decrease 0.210 0.223

          0.28 0.35

Adjusted R2 0.384 0.408 0.439 0.438 0.412 0.439

Vuong Statistic   -1.474 -1.960 -1.991 -1.494 -2.038

(*) The t-statistic is indicated below each coefficient, the coefficients in bold indicates that they are significant at 
10%. Source: Own elaboration.

Model III exhibits greater explanatory power than Model I (Adjusted R2: from 0.4390 to 
0.384), which is significant according to the Vuong statistic, due to the additional effect of 
Dupont disaggregation. The coefficients are all significant, the coefficients for CrNOAt 
(β2=-0.054; t=-3.80) and ∆PMt (β4=-0.113; t=-4.42) are negative and for ∆ATOt (β3=3.820; 
t=4.05) it is positive, with regard to ∆RNOAt+1. In short, the only variable that predicts a 
sustainable increase in future profitability is the increase in ∆ATOt, which is consistent with 
different studies, while ∆PMt has a negative effect, according to the study by Bauman (2014), 
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but not according to Fairfield and Yohn (2001). In Model IV, the coefficients that capture the 
interaction between the signs of margin change and turnover coefficients are not significant, 
therefore, this model does not provide relevant information in relation to Model I, according to 
the Vuong statistic.

Model V exhibits greater explanatory power than Model I, but according to the Vuong statistic 
it is not significant. The results show a negative effect of the coefficients RNOAt(β1=-0.370; 
t=-13.33) and ∆PMt, (β2=-0.089; t=-3.77). The variable GR1 that represents (∆ATOt<0 and 
CrNOAt>0) is negative and significant (β4=-1.149; t=-2.79) in relation to the positive and 
significant source ordinate (α=0.939; t=3.83) that reflects (∆ATOt>0 and CrNOAt>0). This 
indicates that the greatest effect corresponds to (∆ATOt>0 and CrNOAt>0) and is the case 
where new investments produce an increase in sales. The coefficients of variables GR2 and 
GR3, although positive, are not significant.

Finally, Model VI adds the interaction between ∆ATOt and CrNOAt and  to model III. The 
aggregate variables do not have a significant effect on ∆RNOAt+1, therefore, the results are 
similar to Model III, in terms of the explanatory power and significance of the coefficients.

Table 6
Margin and turnout prediction

Dependent variable ∆ATOt+1 ∆PMt+1

Constant 0.047 0.861

  4.10 3.62

ATOt
-0.057

  -3.38  

∆ATOt
0.298

  4.52  

PMt
-0.157

    -4.24

∆PMt
  -0.295

    -6.79

Adjusted R2 0.186 0.311

(*) The t-statistic is indicated for each coefficient, the coefficients in bold are significant at 10%.
Source: Own elaboration.

Table 6 shows the results obtained from the models for the prediction of the change in PM 
and ATO for the following year. A first consideration is that in both models, the coefficients of 
ATOt (β1=-0.057; t=-3.38) and PMt (β1=-0.157; t=-4.24) are significant and negative, thus the 
reversal process of the RNOA is produced by both the reversal of ATOt and PMt. On the other 
hand, ∆ATOt exhibits a positive and significant effect (β2=0.298; t=4.52) on ∆ATOt+1, and ∆PMt 
exhibits a negative and significant effect (β_3=-0.295; t=-6.79) on [text missing] and ∆PMt+1. 
This confirms the positive effect of the change in turnout and the negative effect of the change 
in the profit margin on the profitability of the following year.
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Conclusions
The aim of this work is to assess the short-term predictability of current return on net 

operating assets and the change in the profit margin and turnover of current net operating assets. 
The calculation of profitability is determined by the permanent components of the results. From 
the discussion of the different models proposed for the prediction of the change in the RNOA 
of the following year, the following conclusions emerge:

a) In the previous analysis, at an aggregate level, the trend of the annual mean turnover 
shows a more stable behavior of the turnover than the margin, being affected mainly by 
the level of activity.

b) The change in the profit margin and asset turnover shows additional predictive power over 
and above current profitability.

c) The RNOA of the following year shows a strong reversal with respect to the current 
RNOA, it is even higher than in other similar studies in developed countries. This is 
produced by the reversal of the turnover of assets and the profit margin.

d) The growth in net operating assets shows a negative effect on the RNOA of the following 
year, which is likely due to conservative accounting criteria.

e) The earnings management effect, controlled through the ATO-PM ratio, showed no 
relevant effect, which is quite logical considering that the items that comprise the results 
analyzed are those that make up the main operating activity.

f) The combined effect of a decrease in the profit margin and an increase in turnover has 
a greater effect on the RNOA of the following year than the increase in both. This is 
consistent with the fact that the change in profit margin is not persistent in time.

g) The change in the turnover of assets has a positive effect on the change in the RNOA of 
the following year, with efficiency allowing for an improvement in profitability. In turn, 
individually, the change in turnover shows a positive effect on the change in the turnover 
of the following year.

h) The increase in the profit margin reverses rapidly, with a negative effect on the RNOA of 
the following year and shows a negative effect on the change of the profit margin of the 
following year.
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