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I. Introduction

Within the forensic economics literature a debate has emerged with respect to the
use of the net discount rate approach to calculate the present value of future earnings loss.
The empirical relationship between interest rates and earnings growth has been examined
by researchers (see Hosek, 1982; Harris, 1984; Parks, 1985; Schilling, 1985; Lambrinos,
1985; Carpenter, et.al., 1986; Pelaez, 1989, 1991; Anderson and Roberts, 1989; Nowak,
1989; Lewis, 1991; Benich, 1992; Bonham and La Croix, 1992; Gamber and Sorensen,
1993, 1994; Lynch and Stauffer, 1993; Lawlis and Male, 1994). The task of this empirical
note is to examine whether or not the net discount rate is characterized as a stationary
process or a nonstationary process. If the net discount rate is stationary around its mean,
then the use of historical averages of the net discount rate may be used for forecasting. On
the other hand, if the net discount rate is nonstationary around its mean, due to deterministic
trend or unit roots, then the use of historical averages serves no useful purpose in the
forecasting of the net discount rate.

Section II discusses the net discount rate, data, and unit root tests while Section IIT
provides concluding remarks.

II. Net Discount Rate and Unit Root Tests

The net discount method, or the offset method, recognizes that earnings growth and
the interest rate do not have to be equal, as in the case of the total offset method, but that the
relationship between earnings growth and the interest rate is stable. Paralleling the work
by Nowak (1991) and Benich (1992), we specify the net discount rate in nominal terms as
follows.

(1) Net Discount Rate (Nominal) = (1 + g)/(1 + 1)

where g denotes nominal earnings growth and i the nominal interest rate. Following the
research by Romans and Floss (1992) we use the 3-month U.S. Treasury bill interest rate
(taken from the Economic Report of the President. 1996). Earnings growth is examined by
sector using the one-digit industry code. These hourly earnings converted to natural
logarithms are obtained from Employment and Earnings. For the period 1964-1995, annual
earnings growth from nine sectors will be examined: Total Private Sector; Transportation
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and Public Utilities; Retail Trade; Finance; Insurance and Real Estate; Services;
Manufacturing; Mining; Construction; and Wholesale Trade.!

In order to differentiate whether or not the net discount rate is stationary or
nonstationary, we apply the popular Augmented Dickey-Fuller (ADF) unit root tests
(Dickey and Fuller, 1979). Unlike the unit root tests undertaken by Pelaez (1991), Bonham
and La Croix (1992), and Gamber and Sorensen (1993), we test several hypotheses
concerning the unit root hypothesis. The ADF unit root test is constructed from the ordinary
least squares estimation of the following:?

(2) AXt ot ﬁt + Yxx-l + 5| AXt-l + €

where A is the first difference operator; t is a linear time trend; and ¢, is a covariance
stationary random error. The null hypothesis is that y=0, making a nonstationary series
containing a unit root. The various forms of “random walk” processes have unit roots, are
nonstationary, and are said to contain a “stochastic trend” component. The critical values
for y=0 are based on the T, test statistic as reported in Fuller (1976). The 1, statistic fails to
reject the null hypothesis of a unit root for each of the sectors as reported in Table 1.

In addition to tests of the null hypothesis that y=0, Dickey and Fuller (1981)
provide tests of hypotheses concerning the significance of the drift term o and time trend
coefficient  in equation (2). To test the significance of the drift parameter o, the null
hypothesis that «=0 given y=0 is examined using the T, statistic. With the exception of the
net discount rate for transportation and public utilities as well as finance, insurance and real
estate, Table 1 shows that the t,, statistic fails to reject the null hypothesis. In the cases of
the net discount rates for transportation and public utilities and for finance, insurance and
real estate, one can reject the null hypothesis of a unit root with drift at the 10% level of
significance. This is consistent with a “random walk with drift” process. To test the
significance of the time trend [3, the null hypothesis that f=0 given y=0 is examined using
the Tp, statistic. The T, statistic fails to reject the null hypothesis, as reported in Table 1,
for each of the sectors.

In addition to the individual and conditional tests of parameters, we test two joint
hypotheses on the coefficients. From equation (2) we test the null hypothesis a=y=p=0
using the @, statistic. In this case the null hypothesis is that the data are generated by the
restricted version of equation (2), with «x=y=p=0, against the alternative hypothesis that the
data are generated by equation (2). The second joint hypothesis with respect to equation (2)

' As pointed out by Bonham and La Croix (1992), nominal interest rate and nominal
earnings growth rates are used since state and local authorities tax nominal interest and labor
income. Moreover, forecasting real earnings growth and real interest rates does not

eliminate the need to forecast inflation (see footnote 4, p. 222 of Bonham and La Croix,
1992).

2 Phillips and Perron (1988) use a nonparametric adjustment to the Dickey-Fuller test
statistics which allows for weak dependence and heterogeneity in the error term. However,
Kim and Schmidt (1990) indicate that the Phillips-Perron tests do not perform well in finite
samples. The Augmented Dickey-Fuller tests include one lag.
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specifies the null hypothesis y=p=0 using the ®; statistic. In this case the null hypothesis
is that the data are generated by the restricted version of equation (2), with y=p=0, against
the alternative hypothesis that the data are generated by equation (2). Both the ®, and &,
statistics fail to reject the respective null hypotheses. Thus, the restricted versions are not
binding. The results suggest that the net discount rate for each of the sectors follows a
random walk without drift or deterministic trend, i.e. difference stationary. Thus, as
recommended by Bonham and La Croix (1992), the forensic economist may use the random
walk rule for forecasting a nonstationary series. The random walk rule uses the current
observation of the net discount rate as an estimate of future values of the net discount rate.

III. Concluding Remarks

The simple approach undertaken in this note of directly testing the stationarity of
the net discount rate supports the cointegration analysis by Bonham and La Croix (1992)
and Gamber and Sorensen (1993) in examining the stationarity of the long-run trend
between interest rates and earnings growth. Given that the net discount rate for each of the
nine sectors is not stationary about its mean (DSP), forecasting based on the use of historical
averages of the net discount is questionable. These findings suggest that the forensic
economist should use caution when applying the net discount rate to earnings growth with
respect to projections of lost future earning capacity. Based on the random walk behavior
of the net discount rate by sectors, the forensic economist should perhaps use the current
value of the net discount rate as an estimate of future values.

Table 1
ADF Unit Root Tests
Net Discount Rate (NDR)
NDR T Tur T[k q)z <D3
NDRI1 -2.6806 2.6822 -1.7996 0.0349 0.0231
NDR2 -3.1587 3.1733¢ -2.3111 0.0487 0.0325
NDR3 -2.1126 2.0974 -1.1815 0.0220 0.0144
NDR4 -2.9566 2.9565° -0.9060 0.0420 0.0280
NDRS -2.5435 2.5326 -1.5980 0.0319 0.0207
NDR6 -2.2960 2.3007 -1.5938 0.0258 0.0171
NDR7 -2.2603 2.2595 -1.5355 0.0249 0.0164
NDRS -2.4576 2.4428 -1.7329 0.0298 0.0194
NDR9 -2.4416 2.4312 -1.3928 0.0292 0.0191

Critical values defined below are based on a sample size n=25. Significance levels: a (1%),
b (5%), and c (10%).

T, from Table 8.5.2. of Fuller (1976): -4.38 for 1% level; -3.60 for 5% level; and -3.24 for
10% level.

Ty from Table II of Dickey and Fuller (1981): 4.50 for 1% level; 3.20 for 5% level; and
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2.77 for 10% level.

T, from Table I1I of Dickey and Fuller (1981): 3.74 for 1% level; 2.85 for 5% level; and
2.39 for 10% level.

®, from Table V of Dickey and Fuller (1981): 0.61 for 1% level; 0.89 for 5% level; and
1.10 for 10% level.

@, from Table VI of Dickey and Fuller (1981): 0.74 for 1% level; 1.08 for 5% level; and
1.33 for 10% level.

Sector definitions for net discount rate:
NDRI1 = Total Private Sector hourly earnings
NDR2 = Transportation and Public Utilities hourly earnings
NDR3 = Retail Trade hourly earnings
NDR4 = Finance Insurance and Real Estate hourly earnings

NDRS5 = Services hourly earnings
NDR6 = Manufacturing hourly earnings (excluding overtime)
NDR7 = Mining hourly earnings

NDR8 = Construction hourly earnings
NDR9 = Wholesale Trade hourly earnings
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