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Improving Firm-level Growth Estimates
by Eliminating Cycles*

1 INTRODUCTION

1.1 Background

Estimating the growth rate of a business firm is a recurring task in conjunc-
tion with several problems in the field of finance and financial statement analysis.
To give just two examples, the growth rate of earnings is an integral component
in measuring the cost of capital with Gordon’s dividend growth model,! and the
growth rate of the funds from operations is essential in estimating the long-term
profitability of the firm from published financial statements.?

The accuracy of a growth estimate from firm-level time-series data is affected
by industry and economy-level cyclical fluctuations since they increase the disper-
sion of the time series. Furthermore, the slope of a growth estimate can be radically
diverted if the length of the period under observation does not agree with com-
plete cycles. The latter problem is particularly pronounced in short time series com-
mon in financial statement analysis.

These problems are endemic in any financial statement analysis approach in-
volving time series. Thus it should be stressed that our results are general, although
we below consider growth estimation in connection with Ruuhela’s model.

Experience with Ruuhela’s model for measuring long-term profitability, growth
and financial behavior of business firms has shown that sound growth estimation
is essential for reliable estimates of profitability and financial behavior.? There-
fore, consider the dispersion and slope of the growth-rate estimate in more detail.

* Kiitimme Jenny ja Antti Wihurin rahastoa.

1 See ¢.g. Levy & Sarnat (1982), Ch. 18.

2 See e.g. Ruuhela, Salmi & al. (1982).

3 See Salmi, Ruuhela & al. (1983), Part 1 for the references to Ruuhela’s method.
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In Ruuhela’s model steady-state growth is assumed for the firm. All the
financial time series of the firm thus grow in the model at the same rate g. In
estimating the growth rates of business firms* it has been observed that the con-
fidence intervals of the various financial time series of the firm almost always
overlap. This broadness of the confidence intervals results more or less from cyclical
fluctuations. Cyclical fluctuations thus adversely affect the quality of estimation
results. They also affect testing whether a growth rate can be considered the same
for all central time series needed in profitability estimation by Ruuhela’s method.

The second problem in estimating the growth rate of the firm is the fact that
observations often are available for too few years. This can be due to ordinary
problems of obtaining proper financial-statement data or, more critically, due to
an essential structural change in the firm.’

Usually, about 11 to 13 years of observations have been used for the growth-
rate estimation in applying Ruuhela’s method. Considered rigorously, a tenable
growth-rate estimate either requires time-series data, which exactly spans a multiple
of a business cycle, or the elimination of the cycles. This is essential in short time
series, since the declination in the growth-rate estimate quickly becomes fatal if
the observations happen to cover a boom or a recession period. The alternative
of spanning exactly a multiple of a cycle would be very rigid, since it requires a
predetermined number of years of financial statements, and worse still, a proper
method for identifying the length of the business cycles.

1.2 Research Problem

The purpose of this paper is to present a procedure for improving growth-rate
estimates of the firm in the two respects discussed above. First, the procedure is
to decrease the dispersion (standard error) of growth estimates, i.e. make the con-
fidence intervals narrower. Second, the procedure is to alleviate the declination
in growth estimates derived from time series where the length of the time series
does not agree with the length (or multiple length) of the underlying cycle. These
tasks (i.e. improved confidence intervals and more correct slope) are attempted
by incorporating industry-wide cyclical fluctuations in the model for estimating
the growth rate of individual business firms.

More specifically, it is our purpose to improve the accuracy (decrease the dis-
persion) of the growth estimates for eight publicly traded Finnish pulp and paper
firms and four publicly traded Finnish metal and engineering industry firms. We
also demonstrate by obtaining the estimates from halved time series for the eight
pulp and paper firms that the deviation in slope in short time series is alleviated.

4 See Salmi, Ruuhela & al. (1983), Part 1I, Ch. 6 for the estimation procedure.
3 The merger of two large firms (Kymi and Strémberg in 1983, see Ch. 1.2) is an extreme example
of a major structural change.
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Our results are compared with the common elimination of the cyclical fluctua-
tions with moving averages, and found significantly better.

The eight pulp and paper firms considered are Enso-Gutzeit Oy (parent-
company sales turnover 5557.0 million Finnish marks in 1984), Kajaani Oy
(1036.3), Oy Kaukas Ab (1823.5), Kymi Kymmene Oy (2016.1 in 1982, since merged
with Stromberg), Metsiliiton Teollisuus Oy (2146.1), Oy Wilh. Schauman Ab
(1990.1) G. A. Serlachius Oy (2284.7), Yhtyneet Paperitehtaat Oy (3808.2). The
four metal and engineering industry firms considered are Instrumentarium Oy
(parent-company sales turnover in 1984 800.1 million Finnish marks), KONE con-
solidated (4159.5) and KONE Oy parent company (1525.6), Oy Strémberg Ab
(1257.5 in 1982, since merged with Kymi), Oy Wirtsild Ab (5276.7). Furthermore,
Rauma-Repola (5439.8), Oy Lohja Ab (1709.9 in 1983) and Oy Partek Ab (1930.2)
are considered in the preliminary stages of the study.

2  MODEL SPECIFICATION

2.1 Growth Estimation with Simple Linear Regression

In applications of Ruuhela’s model growth rate has usually been estimated
from the adjusted funds from operations time series Q(t). In the theoretical model
the capital expenditures F(t) generate the revenues Q(t).% In practice, however,
capital expenditures most often fluctuate erratically, and consequently can seldom
be used for the actual growth-rate estimation.

Usually, the following exponential growth model has been used, with time t
as the single independent variable

- QM) = QOXI + g)e,

where g is the growth rate of the adjusted funds from operations time series Q(t),
and u(t) is the error term.

Most commonly, ordinary least squares (OLS) has been applied to the model
in its logarithmic form’

(2) InQ(t) = a + bt,

where a is a logarithmic constant term, and b = In(l + g), i.e. g = anti-
log(b) — 1.

Robust methods (minimizing some non-quadratic deviation instead of the
squared deviation) have been occasionally applied in the growth estimation, but
are outside the scope in this paper.? Dispersion measures in robust methods are

6 See e.g. Salmi (1982) p. 64.
7 The error term u(t) is omitted for clarity.
&8 See Salmi, Ruuhela & al. (1984), Part III, p. 43.
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undeveloped. Hence rigorous comparison with OLS estimates would be overly
problematic.®

In estimating the growth rate of the firm supplementary information from time
series other than adjusted funds from operations Q(t) is used if funds from opera-
tions is erratic.!® This aspect is not discussed in this paper. Considering a single
dependent variable is sufficient for our purposes.

2.2 Incorporating Cyclical Fluctuations

2.2.1 Two Potential Approaches

Two approaches to the elimination of cyclical fluctuations were originally con-
sidered in our research project. One task in our original research problem was
to establish whether these two approaches lead to the same results.

A common approach to adjusting time-series data is through applying indexes.
In this approach the number of explanatory variables is not increased. Instead
the observations of the dependent variable (Q(t)) are adjusted with a cyclical in-
dex. The other approach is to specify a multivariable model for explaining the
dependent variable with time and a cyclical index as independent variables.

An important result from our research project is that the two approaches are
not interchangeable. Only the multivariable approach works properly in eliminating
cyclical fluctuations from firm-level financial time series. This result becomes
evident below in the discussion on the specification of our model.

2.2.2 Comparison of Approaches

To tackle cyclical fluctuations we extend Model (1) by incorporating a second
independent variable I(t) for exonomy-wide cyclical fluctuations. Thus we specify
a model with two independent variables

(3) QM) = QOY1 + g)I(t)e"®.
Taking logarithms, and omitting the error term u(t) for convenience, we have
4) InQ(t) = a + bt + ¢ Inl(t).

As stated earlier, the common approach to adjusting time-series data is through
applying indexes. In accordance with this common-sense approach Q(t) would be
divided (or multiplied) by a relevant index, say I(t). In other words, the model
would be

) In(QE)/I(t)) = a + b t.

9 As a matter of fact, every minimizing estimation method has its own assumptions about the
distribution of the error term. Because of the scarcity of the observations in common time series, it
is impossible to empirically determine the underlying distribution.

10 See Salmi, Ruuhela & al. (1983), Part 11, p. Ch. 6.1.
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This common-sense approach does not, however, eliminate cycles from firm-level
financial time series as might be expected without further analysis. This results
from the fact that the indexation approach is based on the silent assumption that
different business firms are influenced by cycles each equally strongly.

To elaborate, reconsider the model specification in Formula (4). It can be
written equivalently as

6) In(Q()/I(t)) = a + bt

It is easy to see that our specification (4)/(6) and the common-sense specification
(5) are consistent if, and only if coefficient ¢ is constant. Our empirical results
for the fifteen Finnish business firms documented in this paper establish that this
(Ho: ¢ = constant) is definitely not the case. In other words, the influence of
economy-wide cyclical fluctuations on business firms is strongly firm-specific. The
coefficient ¢ actually gives the amplitude of the cyclical effect of I(t) on an in-
dividual business firm.

Our results thus show that a simple indexation method does not satisfactorily
eliminate cyclical fluctuations from a time-series of financial statements of an in-
dividual business firm.

2.3 The Applied Model with Leads and Lags

It is obvious that economy-wide cycles may influence a business firm with a
lead or a lag. Therefore, our model for the estimation of the growth rate is speci-
fied as

(7 InQ(t) = a + bt + ¢ Inlt —m),

where m is the appropriate firm-specific lag.

Estimating the lag m for each individual firm is an empirical problem. For
the choice between Model (1) and Model (7), and for the selection of the lag in
case of Model (7), we applied the following interdependent criteria for each of
the firms.

1) ¢ > 0, i.e. counter-cyclical leads/lags were not accepted.

2) Adjusted coefficient of determination (adj, R**2) and residual deviation s(e).
3) Standard error s(b) of the growth coefficient.

4) Significance of ¢ measured by t-statistics t(c).

5) (Lack of) autocorrelation indicated by Durbin-Watson Statistics.

3 THE VARIABLES

3.1 Definition

Let us look more closely at the specification and measurement of the variables
in our model.
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The specification of the dependent variable Q(t) was already discussed in the
previous chapter. The adjusted funds from operations for the twelve sample firms
is measured in the same way as in applications of Ruuhela’s model. In other words
it is calculated as!! 12

Operating margin

undisclosed increases in inventory reserves

other income and expenses

interest on bank loans to cover suppliers’ credit
increase in commitments for the pension funds’ deficit
other possible adjustments.

SNN A+t

The first independent variable t is time and it is naturally measured in years.
No deviations from the 12 month accounting period occurred in the sample.!3

Definition and measurement of the second independent variable I(t) turned
out to be more problematic. On the theoretical level, as seen in Section 2.2.2 Model
(4), cInl(t) is to reflect the effect of the economy-wide cyclical fluctuations on an
individual business firm. Thus I(t) is a measure of the deviation from the trend
of the level of economic activity.

To begin with, we measured the level of economic activity with the volume
of output of the total industry denoted by V(t).!* Technically, I(t) is obtained as
the logarithmic residual in'’

8) InV(t) = a + bt + Inl).

This procedure extracts the cyclical component!® from V(t) by eliminating the
trend from it.

In the above, cycles are considered as deviations from the trend of the volume
produced by total industry (or branches of industry if thus broken down). This
approach presupposes that there is a theoretical link between economy-level (or
industry-level) aggregate volume and firm-level funds from operations, which is
a monetary margin by nature.

Another possibility is to consider such a relationship between economy-level

' For more details see Salmi, Ruuhela & al. (1983), Part I, pp. 1310—140, 147, and 148—150.

12 The fifteen Q(t) time series used in this paper were gathered by students preparing their
master’s theses. This may affect the quality of the data.

13 Cf, ibid., p. 150.

14 SIC code 3 in Standard Industrial Classification 1979 (1984).

!5 The coefficients a and b in this model are naturally different from the a and b in the earlier
discussed models.

16 The cyclical component and the random fluctuation to be exact. One direction for further
research would be to extract a cyclical component only, by specifying Model (8) anew with e.g. a sine-
type factor. A preliminary step in assessing the applicability of this idea would be diminishing the
random fluctuations by calculating moving averages of I(t) before estimating Model (7). The idea of
modelling the cyclical component is due to professor Ruuhela.
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and firm-level variables, where the variables are of the same dimension. Taking
this approach, it is obvious that there is a strong technical link between economy-
level funds from operations and firm-level funds from operations. This follows
from the fact that the former is an aggregate of the latter.

Denote by A(t) the adjusted funds from operations of total industry.!” As an
alternative to Model (8), I(t) can be obtained as the logarithmic residual of

O InA(t) = a + bt + Inl(t).

3.2 Preliminary Results and Choice of Cyclical Index

To try out the models, the data from three firms excluded from the actual
sample, was used.

Model (7) was estimated for Rauma-Repola, Lohja and Partek for 1969—1981
after first obtaining I(t) from (8). In obtaining the cyclical component from Model
(8) we used a longer time series, that is from 1960 to 1982. The traditional Model
(2) was also estimated for comparison. Then, Model (7) was estimated anew for
the same firms using Model (9) for obtaining I(t).

The growth rates were estimated in real terms. Therefore, the observations
Q(t) and A(t) were deflated with whole sale price index.!® '* Volume V(t) in
Model (8) is by definition in real terms.

The results are documented in Appendixes 1—3.

The empirical results for the three trial firms are mediocre, at best. In the case
of Rauma-Repola application of Models (9) and (7) with a lead of two years gives
better results than Model (2), but the cyclical fluctuation is not significant (t(¢) =
1.321).% In the case of Lohja, applying Models (9) and (7) provides a clear
improvement on the model with time as the only independent variable. The best
results come with a lag of one year. For Partek, the conventional Model (2) provides
the best results.

On the basis of these results, the cyclical variable I(t) will be obtained as the
logarithmic residual of aggregate funds from operations of total industry, i.e. the
measurement given by Model (9), rather than Model (8), is used with Model (7).

An extension of Models (8) and (9) with a dummy variable for the years after
the energy crisis was also specified. The empirical results, however, did not cor-
roborate an energy-crisis effect and the extended specifications were rejected.

17 In estimation the aggregate data for the adjusted funds from operations (A(t) time series was
obtained from the Statistical Reports of the Central Statistical Office of Finland. See the references.

18 Obtained from the Statistical Yearbook of Finland 1982 (1983).

19 Deflating raises the question of the possibility of spurious correlation. This problem is, how-
ever, completely general and common, and thus outside the scope of our paper. See Whittington (1980)
for a discussion on spurious correlation in financial statement analysis.

20 See Appendix 1, last column.
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4 ESTIMATION RESULTS

As discussed in Introduction, eight major pulp and paper firms and four metal
firms were included in the final sample. The estimation results for each of these
firms are given in Appendixes 4 through 16. The firm-level data (Q(t)) has been
processed from parent company financial statements, as explained in Section 3.1.
In the case of KONE Oy, however, both parent-company and consolidated data
were available.

4.1 Yhtyneet Paperitehtaat as an Example

4.1.1 Analysis of the Results

Let us first look more closely at the results of one of the firms. Consider the
last of the pulp and paper firms, Yhtyneet Paperitehtaat Oy. The results
documented in Appendix 11 are particularly good and clear cut for this business
firm,

The best results for Yhtyneet Paperitehtaat are obtained from Models (9) and
(7), i.e. with time and logarithmic residual of aggregate funds from operations
of total industry (SIC 3) as the independent variables, with a lag of zero years.
The selection is based on the facts that the cyclical component is highly significant
(t(c) = 5.684), and that the adjusted R**2 is considerably increased (from 0.027
to 0.764) when compared with the results from Model (2) with time as the single
independent variable.

Two tasks were set for our approach, i.e. improved confidence intervals and
more correct slope. Consider the former first. The dispersion s(b) of the growth
estimate b is decreased from 0.035 to 0.018. Actually, the improvement is even
more pronounced, since Model (2) results are significantly autocorrelated
(D — W = 1.056) while Model (9;7) results are not (D — W = 2.289).2!

Figures 1 and 2 illustrate the data. Figure 1 shows the deflated adjusted funds
from operations of Yhtyneet Paperitehtaat on a logarithmic scale. Also the linear
trend given by Model (2) is delineated in Figure 1. Figure 2 illustrates the cyclical
index obtained from Model (9). Figure 3 shows that the regressed values given
by Model (7) closely follow the adjusted funds from operations for Yhtyneet Pa-
peritehtaat.

A three-year-moving-average model with time as the independent variable was
estimated for comparison. The results are included in the Appendixes. The adjusted
R**2 is clearly not improved, and the decrease in the dispersion is obviously due
to increased autocorrelation (D — W = (.888).

2l Autocorrelation, of course, makes the confidence intervals appear narrower than they actually
are.
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Figure 1. Yhtyneet 69—80, Model (2)
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Figure 2. Model (9)
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Consequently, the steady-state long-range growth parameter chosen for Yh-
tyneet Paperitehtaat will be 0.063.22

2 This implies a steady-state growth rate of 6.5 %, i.e. 100*(antilog(0.063)—1).



