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VOLUME ONE

DESCRIPTION OF THE CASH FLOW MODEIL

1.1 Introduction

This document describes the cash flow model used in the
financial analysis conducted for the background document to
ralilroad yard nolse standards., It first details the purpose
of the cash flow model., Next, a derivation of the equations
uged in the model is presented., A subsequent section lists
the data inputs needed to use the model. Ffinally, a sample
output of the model is shown with notes on how to interpret

ie,

1.2 Cash Flow Modal

The methodelogy of che c¢ash flow model of the rallyard
noise standards background document is similar ko that of a
previous study for EPA-ONAC (Background Document for
Final Rail Carriar Noise Emissions: Socurce Standards,

Decemper 1979), Use was also made of EPA formats degigned
to determine [f a firm was entitled to a variance to

Section 30l(e) standards under the Clean Water Act. Thus an
atcampt was made ko use a methodology consistent with
similar analysis made for EPA,

The cash flow model studies whesher a f£firm's net assets
are earning thelr opportunity cost, The opportunity cost of

a firm's assets is usually defined as the cost of the
capital investad in them, If the firm's net assets are not
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generating enough income to cover their opportunity cost, it
has lost the economie rationale of its existence. The firm
should liquidate its assets and reinvest {ts capital elsewhere
at higher vates of return., If the cash flow analysis

guggests that the firm's net assets are not earning their
opportunity costs, then obvicusly the f£irm is having serious
financial problems.

The cash flow analysis operates by subtracting the net
worth (NW) of each railroad from its discounted present value
of future cash flows (DCF). The NW of the fivm is the
original cost of its pnet assets less depreciation., The firm's
DCF i3 equal to the sum of its yearly cash flows over the
appropriate time periced, discounted by the opportunity cost
of capital. DCF, then, is the present value of the ¢ash a
firm's net assets will generate. If a firm's net assets are
earning their opportunity cost or more, the firm's OCF will
exceed ita NW. The difference between DCF and NW is a
positive number. If the firm's net assets are not earning
their opportunity cost, the difference will be negative.

The difference between DCF and NW will be refered to as the
Net Present Value of Future Cash Flows (NPV).

The cash flow model allows NPV to be computed both
hefore and after requlation to determine the magnitude of
the regulatory burden. (It calculates NPV for one scenario
at a time, however.) The compliance expenditures affact
the net present value of the firm's future cash £low through
thelr effect on railway net income. The compliance expendi-
tures also increase the net asset value of the firm, and
thus the opportunity cost of its assats.

In ovder to provide a common measure for comparisons of
the financial nealth of firms of different sizes, the NPV of

1-2
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each firm can be divided by its NW. The resulting ratio
allows firms of different sizes to be compared according to
their finanecial health. Changes in the ratio after regula-
tion provide a measure of the compliance burden which is
comparable across firms,

The following broad categories were used to evaluate
firms according to their ratic of NPV/NW.

(a)

(b)

{e)

Weak Firms - If the NPV/WW < 0, the firm is in
extremely weak financial condition. Noise abate-
ment expenditures will worsen (if the ratio is < 0
before regulation) or create (if the ratio is < 0
only after regqulation) a tenuous financial condition.

Marginal Firms - If 0 < NPV/WW < 0.1 before or
after apatement expenditures, then the firm may
suffer financial difficulties as a result of
requlation. The firm would be extremely sensitive
to any downturn in economic acgtivity.

Stronger Firms - If NPV/NW > Q.1 after abatement,
tha £irm has a reascnably sound financial basis,
Regulation would not be expectad to cause major
financial problems,

The caah flow analysis is set up to calculate DCPF using
three unique data sets for cash flow. Use of three data
sets instead of one helps to ensure that the results of the
caah flow model fairly reflect firm financlal conditions.

(a)

(b}

Historical Cash Flows: In this analysis, iz

is assumed that railroad cash flows are constant
over time, The average cash flow for the period
1973-1978 (in constant 1980 dollars) is calculated
for each firm, Future <cash flows over the time
horizon of the project are assumed equal to this
hiastorical averaga.

Rageline Foraecast Cash Flows: In this data set,

firm cash £lows grow over time in progortion to

1-3
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the industry baseline forecast. Because the
baseline forecast projects industry growth over
time, firm finances appear stronger in the derived
forecast than in the historical forecast.

(e} Profit-Maximizing Cash Flows: In this analysis,
too, rallroad cash floews grow over time in propor-
tion to the baseline industry forecast. The
analysis of compliance impacts is included by
using the results of the profit-maximizing model
to estimate changes in cash flow due to regulation.

The alternative formulations were deemed necesgsary as
checks against each other, given the potential inaccuracies
of cash flow projectiens., The baseline forecast analysis, by
incorporating expected growth for the indusetry, is a viable
approach. The profit-maximization approach incorporates
both expected growth for the industry and price/output
changes due to regulation. However, the historical analysis
works as a check to insure that the growth forecasts do not
obscure the weakness of current industry finances by assuming
considerable growth over the long time period considered.

1.5 uperation of the Nodel

The cash flow model cperates guite simply. It reads in
gata from a number of files.l Various calculations are
performed on the data and the results are printed. The
discrete steps the model performs are shown in Figure l-l.
As this flowchart shows, the cash model merely manipulates
data and does not inserpret any results,

The main result of the model, the ratioc of DCF to NW
for each f£irm, is determined through a series of equatiens
which may be summarized in the following expression:

1These data requirements are described in the nexet
saction. :




NPV/NW = (DCF - PVINV + PVDEP — PVOM = NW)/NW

v where,

- NPV is the net present value of future cash
flows

- DCF is the present value of future cash flows

! - PVINV is the present value of investment in noise
abatement equipment

- PVDEP is the present value of tax advantages acecruing
because of depreclation on the equipment

- PVOM is the present value ¢f aperating and maintenance
expenses

= NW is the net worth of the firm.

NPV is the net present value of future cash flows,

i calculated as the difference between the present value of é
! the firm's future cash flows and the sum of the present

/") value of the firm's net expenditures on abatement equipment

- ané maintenance costs {after taxes) and the firm's net worth.

DCF is the present value of the firm's cash flows over !
the time horizon of the project. <Cash flow is defined as ;
i follows:

In the historical cash flow approach, the firm's cash
flow was assumed constant over time. <Cash flow was based on
1973 to 1978 average cagh flow (corvected to 1980 dollars)
where cash flow was defined as follows:

CF = NI + DEFT + EQ
whare:
e CF is cash flow

e NI is net income

0y
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f Input Data

Caleuiata Fresant Valua
af Firm Cash Flows for
Each Data Sat

Compute Prasant Value
of Compliance Costs

Subtract Camplianca
Casts from Casn Flaws
to Camputa Disccunted
Yalue of Fytura Cash
Flows (DCF)

Divide OGF by Firm
Nat Wartn {NW) to

‘Yield Ratlo of DCF

1 NW

f Print Results ;

Figure 1—=1. Flow chart of gash flow model,
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¢ DEPFY is deferred taxes

s EQ is equity in earnings of affiliates.

Depreciation was not added back into historical cash
flow because it was assumed depreciation would he used to
replace existing capital. The historical cash flow approach
is the same as the one used in earlier background documants.

Forecasted Cash Flow

Bacause the baseline and derived forecasts provide only
net income forecasts and not forecasts for the other accounts
in cash flow, some method is needed to convert net income to
cash flows, For the two forecasted data secs, baseline and
cerived foracast, net income is converted to cash flows as
follows:

‘ AVGCE o,
C¥ = NI AVGNT
7378
where:

& CI is cash flow
e NI is firm net income from the forecast

® AVGCF73_9y is averzge cash flow over the 1973 wo
197¢ paricd

¢ AVGNI4a-9y ls average net income over the 1973 to
1478 peried. :

Cf (cash flow) is derived by multiplying NI (net
income) oy the average ratio of cash floew to net income over
the historical periocd., Singe the components of cash flow

1-7




other than NI are not available, multiplying NI by the ratio
of CF to NI was chosen as an appropriate method of converting

PCRNEN

NI to CF.

Present value of the firm's future cash flows was
aetermined according to the formula

vhere:

LIFE-1 (cgt)(1+INFLATION)t

DCF =
_ E: (1+DISCOuNT)

t=Q

DCF i3 the present value of fukture cash flows
LIFE is the time horizon of the project
INFLATION i3 the assumed rate of inflation.

DISCOUNT is the opportunity cost of capital-to the
railreoad.

Cfr is the cash flow in period t. In the historical
case, CFp was equal to the 1973-1978 average cash
flow espressed in 1980 dollars. In the baseline
forecast, CFp is equal to the firm projected cash
flow for that vear. 1In the post-regulatery derived
forecast, CF. is the post-compliance cash flow for
that year derived from the projectlons of net inceme
yielced by the profit-maximization model and the
baseline forescast. Under the scenario of no regula-
tion, the baseline forecast cash flow will equal cash
flows calculated using the profit-maximization
derivaed forecasst.

PVINV ig the present value of investment on abatement
equipment, defined as:

VIN =

£t b B0 T e 7 PR e G bt e e

LIFE 4 cosrj(1+:NFLAT:0N)‘(1-ITCJ

{1+DISCOUNT) ©
ka0 j=1
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where:

~ CO8T3 is the cost of abatement item j.

= ITC is the federal investment tax credit, assumed to
be taken in the year the investment is made.

BVDEP is the present value of depreciation, assumed to
be straight-line., Because depreciation is not a cash
outflow, but is tax deductible, it adds to the cash flow of
the firm. Thus, the tax savings accruing because of depreci-
ation on abatement equipment were added back to the present
value of the firm's cash flow according to the formula:

LIFE-1 i cj (TAX)

PVDEP = E: E =
Ty (1+#DISCOUNT)

L=TIME j=1

where:

- PVDEP is the present value of depreciation expenses,
=« T4 is the service life of item 3.

= C4 is the cost of each of i items of abatement
equipment. C4 is assumed te be the 1980 cost of
each item from 1580 until the year the item is
scheduled Lo wear out. Service lives vary between
10 years for local sound barriers for idling loco-
motives to an infinite period for land purchases.
Afcer the service life is over, €5 iz multiplied
by one plus the inflation rate raised to the power
c¢f the sarvice life. At the end of the replacement
icem's service life, the cost of the replacement
item is inflaced as above to obtain the newest item's
ceat. This process is repeaced as often as nec-
essary. For example, assuming a 25-year time
horizon, an item with a l0-year service life must be
purchased three times =~ at the beginning of the
project, in the llth year of the project and in the
218t year of the project. If the project begins in
1980, the item's cost will be in 1980 dollars for
1880-2989, 1990 dollars for 1990-1999, and 2000
dollars for 2000-=2004.
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This inflation of each item's cost at the end of
its service life reflects the fact that deprecia-
tion is ¢aleculated ag a proportion of purchase
gost, not replacement cost.

-~ TIME is the difference between the implementation
year and 1980,

BVOM is the present value of operating and maintenance
expenses of the abatement equipment. These expenses are
tax=-deductible and the firm must bear only a portion of
them. BPVOM was derived as follows:

LIFE-1
PVOM = 2 : oait, (1+INPLATION) ©(1-TaX)
= {1+DISCOUNT)©

whare:

* = BPVOM {3 the present value of operating and maintenance
axpeanses

- OaM, are cperating and maintenance expenses in the
peried t.

NW is the net worth of the firm, also Xnown as the
stockholders' equity or net investment. The net worth used
wasg a straight-line extrapolation of 1973-1978 growth in net
worth to 1980, made according to the formula:

WWi1gsg = [(NW1978 = NW1973)/5] x 2 + NWig97s
where:
- NWiggp is 1980 net worth.
=~ NWyg7g is 1978 net worth.

= NWig73 Lls 1973 net worth.

- {NW1g7g - NW1973)/5 represents the average growth
in net worth over the 1973-1978 pericd.

1-19
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The mocel also calculates initial investment costs for
each firm by multiplying the compliance cost per yard type
Ry the number of each yard type owned by each £irm. The
formula is as follows:

Investment = Cost * Number
Fiem Yard Yard
Yard = ]

wherea:

- Investmentpipm {3 the initial investment by
firms

= Co8tyapg is the initial investment cost by vard
type: hump, flat classification, flat industrijal,
and small ingustrial.

= Numberyapy is the number of each yard type owned
by the raglroaa.

l.4 Lata Inputs

The operation of the cash flow model is dependent on a
number of data files. These data files contain all the kay
parameters and inputs of the model. Because these parameters
are easzily accessaed through the data files, the medel is
eagsily updated and changed. The data regquirements of the
model are:

'{a) Gross National Product Deflators for 1973 to 1980,
These deflators allow correction of nominmal
historical dollar amounts to 1980 dollar amounts.

{b) Historical financial data for each firm. & base
historical periocd of 1973 to 1978 was chosen.
From this period, historical cash flows and firm
net woreh are derived. The historical financial
data must include £irm net income, defarred taxes,
equity in earnings of affiliates and net worth for
edcn vear from 1973 to 1378. ’

1-11
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(e} Yara inventory. The number of each type of yard
owned by each £irm.

(d) Yara investment costs. The present value of
depreciation over the life of the project, by type
of yard, the present value of investment costs by
vard type and the initial investment cost by vard
Lype are needed.

{e} Net income forecasts. Forecasts for net income
are needed, by firm, under the baseline forecast
and the profit-maximization derived forecast. A
forecast is needed for at least two years, 1980
and the terminal year of the project time horizon
{2000 or 2010, for example). The model automati-
cally caleulates net income forecasts for inter-
vening years by linear interpolation.

{£) Miscellanecus parameters, The model also raquires
cgrtain parameters. These are: the investment
tax creqit, corporate tax rate, project implemen=
tation year, the discount raece, the inflacion rate
and the number of firms in the data set.

1.5 Model Qutputs

The cash flow model produces six distinct sets of
result3. These results are very easily interpreted.

The first set of results, marked "A" on the attached
copy ¢f the model output, simply reproduces the paramaters
used in the model. Each parameter appears below or next to
ita title. For example, .08 appears next to "Inflation
rate" indicating 8 percent inflation is assumed within the
moedel. 40 appears below "Number of Firms" to indicate there
are 40 f£irms in the sample set, Other parameters are the
corporate tax rates, the investment tax credit, discount
rate, time horizon and implementation year.
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The next set of results, marked "B", in the attached
coples of the ocutput, are intermediate results of the
analysis. These intermediate results include present
discounted values of the poste-regulatory investment cost,
operating and maintenance expenses, the tax savings because
of depreciation, and cash flows under each of the three data
set3 described above., To save programming time, each firm
was assigned a number. This number is printed lnstead of
the £irm's name. This number appears in the firset column of
output in each set of flrm-specific resulks.

The correspondence of each £irm to its number is shown
in the list below:

l. Atchison, Topeka and Santa Fe
2. Baltimeore ana Ohioe
3. Hessemer and Lake Erie
4. Boston ana Haine
5. bBurlington Northern
e. Chesapeake and Onhio
7. Chicago ang Nerth western
4. Chicage, Milwaukee, St, Paul and Paciflg
Y. Chicage, Rock Island, and Pacifie
10. Clinehfield
11. Colorade and Scouthern
12, Conrail
13. Delaware and Hudson
14, Denver and Rio Grande Western
15, Detreoit, Toledo, and ironton
16, Duluth, Migabe, and Iron Range
17, E£lgin, Joliet, and Eastern
18, Plorida East Coast
19, Port Worth and Denver
20, Grand Trunk Western
21, Illinois Central Gulf
22. HKansas City Scuthern
23, Long lasland Railroad
24, Loulgville and Nashville
25, Missourl Paclific
26, Missouri-Kansag-Texas
27, MNorfolx and Westewn
28, Pietsburgh and Lake Erie
29, St. Louls = San Francisce

1-13
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30, St. Louis -~ Southwestern
3. Seaboard Coast Line
32, Soo Line
33. Southern Pacific
33, Union racifie
15, Western Maryland
36, Wesatern Pacific
37. Alabama Great Southern
35, Central of Georgia
- 33, <Cincinnati, Wew Orvleans, Texas Pacific
i 40, Southern Railway

For example, firm 1 is the Atchison, Topeka and Santa
Fe, The praegent value of its investment costs are $41.074
million.

The next set of results, marked "C", is a firm-specific
list of the net worth base used by the model. This net
worth is a straight-line extrapolation of 1473 to 1978
trends in £irm net worth to 1luB0. This extrapolation of net
worth was Made to allow for a vpealistic 1980 net worth to
f’ﬁ use in the meodel, Actual lusl net worth data was not

' available.

! The next sat of results, marked "D", is quite large.

. It is a firm specific compilation of the net present value
b of future cash flows (DCF) before and after regulation. It
also shows the change in OCP due to regulation. DCF is

shown under all three assumptions about the basis for cash
flows (historical, basaline forecast, and "profit-maximization"
foracast).

/ The gection of results marked "E" shows the most

. important results of the cash flow model. These are firm=
! specifie ratios of DCF to NW under the three assumptions
about cash flows., These ratios are for firms aftar compli~
ance. Pre=-compliance ratics can be obtained by running the

Ly e
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model with zero compliance costa. FPirms with an asterisk in
thelr ratio columns had zero or negative net worth. As a
result, the ratio ¢of DCF to NW for these firms is meaningless.

The final set of results, marked "F", present £imm-
specific initial compliance cogts., A total for all firms is

shown at the bottom of the column,

The results attachad are illustrative only,

1-15
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1.6 Example of Use of the Cash Flow Model

1.6.1 Introduction

During the economic impact analysis of the proposed
railyard noise standards, the cash flow model was used as a
tool to identify weak firms and to assess the size of
impacts, This section briefly describes the results gained
through use of the cash flow model. The complete economic
impact analysis can he found in the Background Document to
Railyard Noise Standards. Eight regulatory scenarios of
possible levels of Field Emission Standards (FES) and Source
Emission Standards {(SES) were analyzed. They were:

1. Scenario T {FES = 75, SES = 63)
2. Scenario II {FPES = 70, SES = 65)
3. Scenarlo III (FES = 70, SES = &0)
4. Scenario IV (FES = 65, SES = 65)
§. Scenario V (FES = §5, SES = §0)
6. Scenario VI {(FES = 60, SES = &5)
7. Scenario VII (FES = 60, SES = 60)
8. Scenario VIII (FES = 55, SES = 60)

These eight vegulatory scenariecs were also compared to the
scenario of no regulation. In general, the cost of the
regqulation increased as the atringency ¢f the regulations
increased from one through eight. This is illustrated in
Table 1-2, which shows the initial investment each firm

et ey 104 Uy " G AR il e m g i e S e i
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would need to make to comply with regulation. Por example,
¢osts for the Norfolk and Western increase from §6.28

million to $288.52 milljon as regulatory stringency inecreases
from Scenario I te Scenario VIII. Table l-2 was generated

by running the cash flow model eight times {(one for each
scenario) and using the results from the "Initial Invest=-
ment" output of the medel.

1.6.2 Interpretation of Model Outputs

As was described in Section 1.2 above, the model's
essential function is to calculate the ratio of Net Present
value of Future Cash Flows (NBV) to Net Worth {(NW). The
following broad categories were used to evaluate firms
according to their ratio of NPV to NW.

(a) Weak Firmd - If tha NPV/NW < 0, the firm is in
extremely weak financial conditioen. Noisa abate-
ment expenditures will worsen (1f the ratio is < 0
befiore regulation) or c¢reate (if the ratio i3 < 0
only after regulation) a tenucus finaneial condition,

(b) Marginal Pirms ~ If 0 < NRPV/NW < 0.1 bafore or
after abatement expenditures, then the firm may
auffer financial difficulties as a result of
regulaticon. The firm would he extremely sensitive
to any downturn in economic activity.

(e} Stronger Pirmg =~ If NPV/NW > 0.1 after abatement,
the firm has a reasonably sound financial basis.

Regulation weculd not be expected to cause major
financial problems.

The interpretation of results focused on:
l. the evaluation category which each fiem fell

inco; and

2, changes in the net present value ratio due to
regqulation,
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No attempt was made to rank firms within an evaluatien
category by their relative strengths or weaknesses although
in moat casges this would he possible. For example, the
relative financial positions of strong £irms were not
compared using the ratio. The net present wvalue ratio was
intended to first, separate out the most vulnerable firms,
and sacond, to allow a measure of noige abatement impacts by

firm.

1.6.3 Cash FPlow Assumptions

The results of the cash flow modeling was presented
in ewo parts, reflecting alternative formulation of railroad
cash flows, The two alternative formulations of thae cash

flow are as follows;

Historical Analvsis: 1In this analysis, it was
assumed that ra%Iroad cash flows would be
gonatant aver time. The avarage cash flow for
the period 13731978 (in constant 198G dellars)
was calculated for each firm. Future cash
flows over the time horizon of the prodject
were aasumed equal to this higterical

averaga,

Derived-Forecagt Analvsig: 1In this analysis,
rallroad cash flows grow over time in proportion
to the bagseline industry forecast. The analysis
of compliance impacts is included by using the
rasults of the profit-maximizing model to estimate
changes in cash flow due tc requlaticn. The profit
maximizing model is described in the Background
Document. Because the baseline forecast projects
- industzy growth over time, some firm finances
appaar stronger in the derived forecast analysis
than in the historical analysis. Other firms
become weaker because their increasing costs

outwaighed incresasad raevenues.
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l.6.4 Historical Cash Flow Analvsis

An analysis was Ffirst carried out in which each firm's
cash flow was assumed to remain at 1ts 1973 to 1978 (in 1980
dollars) average. The cash flow stream was assumed to begin
in 19680 and to end in 2010. Noise ahatement investments
were made in 1984,

This historical cash flow model presents congervative
eatimates of each firm's future cash flow streams, It
assumes no growth in earnings during the time horizon of the
analysis. At the same time, it presents the effects of
regulation without the obfuscation due ko the forecasting
efforts, 1In that sense, it {5 a less complex approach to
medeling of financial impacts.

The historieal cash flow analysis indicated that under
the first seven scenarios, no major weakening of firm
Zinances will occur. Under Scenario VIII, the present value
of noise control investment is more than 10 percent of the
net worth of all the firms studied, and so will significantly
weaken thesa firms.

A substantial number of firms fell into the weak
category unhder all scenaries, (For weak firms, the NBV/NW
is negative,)} However, no firms changed categories due to
regulation, e.9., none fell from the stronger to the
marginal or weak categories, The weak £irms included the
Boaton and Maine, Burlington Northern, Chicago and Neorth
Western, Colorado and Socuthern, Clinchfield, Conrail,
Detroit Tolede and Irenten, Delawars and Hudson, Fort Worth
and Denver, Grand Trunk Wesgtern, Illinois Central Gulf, Long
Island, Missouri-Kansas-Texas, and Cincinnati, New Orleans
and Texas Pacific railroads. These £irms may be considered
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financially vulnerable. Regulation will worsan their
already poor financial condition.

These weakening effects, as measured by the ratio, are
amall for Scenaries I (75,65) through V (65,685). Under
these scenarios, regulation results in small changes in the
NPV/NW ratio. Scenarios VI (60,65) and VII (60,60Q) result
in declines 1in the NPV/NW ratic of about 0.05 for the weak
firms with positive net worth. This means that that regula-
tion would reduce firm discounted cash flow by an amount
equal to 5 percent of the net worth of the weak firms,

Under Scenario VIII (55,60), the ratio declines by about

0.2 for the larger weak firms (Burlington Northezn, Illinois
Cantral Gulf, Detroit, Toledo and Ironton) which means that
investment costs would reduce discounted cash flow by

20 percent of the firms' net worth.

The remaindar of the Clasa I firms has post-compliance
ratios in excesa of 0,25 (the ratio for the Bessemer and
Lake Erie) and s0 may be considered relatively streng
financially. Regulacion will not imperil these enterprises,
The Scenaric VIII (55,60} regulatory level, however, causes
significant changes in the ratio of NPY/NW. For most firms,
the ratio declines by 0.1 to 0,2, which means that after
regulation, £irm DCF would fall by 10 to 20 percent of the
value of the £irms' net assets, For Scenarics I-VII, the
post-regulatory decline in the ratio of NPV to NW is 0-0.09,
depending on the scenaric chosen and the firm. The complete
results of the historical cash £low analysis are shown in
Table 1-3,




Sg~1

o~~~
TANLE 1-3
UATIQ OF HET FUESENET VALUE GF FUTUIE_CASN_ILOW T BET Wikt
TTriABa_T pATLUBAY FUINEG, NISTORNICAL CASH ¢FLOW FROIECTLOND
POGT-CIHI'LTABLCE
HO SCERAHIO ) ECEHARIO 1T SCUHANTO 130 HCEHARIO IV ECLIARIO ¥ SCENARIA ¥1 SCEHARIND V10 ECEMAIUIG Vi)

Fim NESHALATIENM  (75,65) t0,65) {70, o) 165,65) {L5,60) 160, 65) [0, 60} {55, Hi)
hand 1 ak N/A H7A 17 H/A H/A (174} BN H/A HiA
Alabiama Gruat Suutharn 1.u7 107 1.07 1.07 1.07 1.47 b.u? 1.u% 1.7
Alehibann, Topuks awt Santa Po 6.7 0,71 [P 0.7 0,70 n.in 47 . h7 &7
Bal) iwore and Ohin 0,73 .13 a,712 R.72 n.h 0,70 1,66 0.66 Uttt
Bounguwer and Lake Crie 0.30 0.30 nie u.30 .30 0,30 o, 2% 0.29 0e2%
tuntup and Halu L] » . . . . . . ‘'

Wus Himglua Barthern -th, U3 ~0,0) -,04 =0, 04 0.05 -0.0% ~0,008 =060 L
tuntral al Unaryls )57 1.57 1.57 S 1.56 1.5%4 b.54 154 1442
Chedajwake sl Ohilo 0,.6% 0,65 .64 o, 64 0.63 0.60] 0.60 D.60 0.49
Clideaips aml Jlon b Uestarn ~d,2h =4,40 4,54 -1.60 =440 “5.04 =5.96 «5,97 =5, 79
Cipee, Bow Ord, st Tue Pau, - . A . L . . - *

CElachELabd . . - . . * . . *

ColGiadu and Houthatn ~0.22 ~U,22 -0,21 =N.23 =24 “D.24 . 26 ~0.26 0.6
Coannull - . L] L] - L] . L] *

Bulawars sl Hdion 23,05 ~21,96 -24.0% =d.)0 24,32 LY | =25.U0 ~25.00 =27.40
Mnwved sl o Gramls Heslarm  1.72 k.2 T2 172 Lehh .1 1.64 1.69 L2
Bukrult Tolwbks and Jrunton 3.1 -2.32 -1 ~21.73 =~2.15 ~2.35 2.4} 2.4l =206
fabut b Minaba amnd Teon Hange 2.6 2.16 .14 2.18 2,15 2.14 212 212 2,05
Elala, Jullal sl Kaplarn 3.5 1.56 3.5% 3.55 1.54 354 1% 3. 5L 3,17
Fluriils Eampl Cusul .9 0.9y 0.9 4«94 u.90 0.4 Ly 178 V.96 4,92
Fie Wkl aml bauvar =i, 40 0,41 ~N.42 -U.42 il dd =0.44 P «fl.49 -0, b
Giraml Trauk Heslorn =29 -1.29% -1.29 -39 -1, 10 1. =1+ =1 =1.04
Hibmle Coatral Guif 0.0 wh.1lu =19 =049 =i, 2y =0,2) . 24 ~Oedd =i, 39
Eanuan City Buulhorn D4} 0.43 0.42 u.42 iy, iy Uodu 0,97 . ¥ W21
tonsy Isband . - - . s . , . a

tanloville sl Hanlivldle .4d Uedb 447 .47 .46 [PE L] 41 o4l 25
Minnourit Pacitic b2 jubi2 [ L] (] 1,460 1o 1,54 1.%% [ PRy
Mignour i ~Kapnan=Tosan - L] L] . ‘. . o . *

T Fibd e aaud Most vrp 1oy 10 1.9 1) L [P [FYL [P 1Y) ]
Piitsburgh s Lake Erxle h.72 12 0.7 il N n, it .69 (I
Hi, banba-tan Frameleca U,y .94 ",9) 0.9) b,9¢ ' L1} [P L] (]}
Ui bonba«tonl lwautsrn 1.64 3.64 G4 J.64 L6} 461 Volud Tkl 343
Luaisia sl Coanl Line (L .57 [ A u.56 046 [T 19 %3 [P Y] U, dd
Buu Lm Tadn 2.4h dalls FL 2.k .00 £ IR Y 1.
Sawd wra Pavkfie 8,57 0,57 .57 (Y, 0,540 .50 ke 54 o, 42
Biaud bern 13l bway .55 .55 U, 5% 0,45 LY ] .%4 et 82 fhed)
Uilon Pauifie 1+ 6t ba.un el [ U 10 b L) 1.0 1. 17
Wantasn Harylawl aub [P 3 LT '] 2 (L] (LA 10, i fydn
Weatern Fandfar (LY. HA 17433 nae HAL [V Ha HA (LM

Minutcos  ENN autimaton,

“tue worth feos than ur sl dee Barar A 1OHL Thaene Tirma ara considersd weal,

NN = ol avalilabibn.
A = Mol clansdl el Mot wos tl siceebalo duen (o reorgapdzat bon .

- g e e R i L




i o OO U .

JE U U R

LD e LA A S Al T S bl g i bt i e bt bt fre e 4 Te e e e

1.6.5 Derived Forecast Cash Flow Analvsis

A cash flow analysis was also performed in which the
basis for firm cash flows were the pre- and post-compliance
net income projections of the "profit-maximizing® forecast
model discussed in Section 7.7.2 of the Background Document
£o Railyard Noise Regulation (EPA, 1981). This model was
based upon financial statistics for a single year (1978) and
asgumed output growth of approximately 2.6 percent a year
over the time horizon of the study. As a result, its
conclusions were different from those of the historical
analysis which was based on 1973 to 1978 average results,
Firms which had poorer financial results in 1978 than in the
preceeding years sometimes fared worse under the derived
forecast analysis than in the historical analysis, becausas
the derived forecast used only 1978 as a base, not &ix years
(1873 to 1978) as did the historical analysis. Many firms
had atronger ratics under the derived forecast than under
the historical analysis, however, because projected increases
in traffic often caused cash flow to increase over time,

Qverall, twenty firms were classified as strong by the
derived forecast cash flow analyais. Saventeen fell into
the weak category., This compares with the classification of
twenty=-three firms as acrong and fourteen as weak by the
historical cash flow analysis. Four railroads, the Chesapeake
and Oria, the Loujsaville and Nashville, the Seaboard Coast
Line and the Southern Railway were described as weak under
the derived foracast analysis but were classified as strong
by the historical analyasis. The Fort Warth and Denver rase
from the weak category in the historical analysis, to the
strong catagory in the derived forecast analysis.

Mo firm changed cateqory as a result of regylaticn.
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Table 1-4 shows the ratios of Net Present Value of
Future Cash Flows to Net Worth under the baseline derived
forecast and after regulation for all eight scenariocs.

l.6.6 Summary of Cash Flow Analvsis

Twelve f£firms are cqlassified as weak under both the
historical and derived-forecast ¢ash flow analyses. Four
additional £irms were classified as weak under the derived
forecaat analysias. One firm was classifled as strong by the
derived forecast but weak by the hisgorical analysis. The
remaining 19 firms were categorized as stronger firms under
both modeling approaches. Amtrak was not classified becauge
it does not £ile R-]1 forms and 3o financial data was not avail-
able on the same basis. The Western Pacific was not classified
bacause of uncertainty regarding its reorganizatien.

The cash flow ratio analysias indlcates little tendency
for firms to he strongly impacted by the first £ive scena-~
rics., Scenariocs VI, VII, and VIII will weaken £irm finances
to some degree. The clasaification of firms into weak and
strongar groups is due to the effect of past financial
trends and chosen modeling technique is not a result of
potential regulation., Compliance invesatments did not cause
any railroad firm to be shifted to a loewer category (e.g.,
from strong to weak). The failupe of any rallroad firm does
not appear likely due solaly to the impact of the first
geven noise regulation acenarios.
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1. Replace Section l1.1. on page 1-1 with the following
paragraphs.

This document presents a general description of the cash
flow model used as a tocl during the economic impact analysis
of proposed railroad yard nolse standards. These standards
were under development by the Environmental Protection Agency,
Qffice of Noice Abatement and Contzrol. The EPA was directed
to promulgate these regulations hy Public Law 92=574, the Noisa
Control Act. The model was used to assess, on a railroad by
railroad basis, the probable financial impacts of yard noise
regulation en the Class I American railroads. Eight possible
levels of regulation were assessed by the medel, It demon-
strated that some of the more stringent regulations would
have very serious economic impacts on both individual
railreads and on the industry as a whole.

The model compares the financial strength of a railroad
to its ragulatory costs. One regulatory scenario is analyzed
ac 2 tima. The primary measure of financial streagth is the
fneat pregent value of the firm’'s gtockholder's egquity. Net
prasent value (NPV) is essentlally a comparison of the rate
of raeturn on the firm's stockholder's eguity to the market
rate of return on capital. When NPV i3 positive, the firm's
stockholdar's aquity is earning more than it could in an
alternative use. When NPV is negative, the firm ¢ould earcn
a greater return on stockholder's equity by liguidating its
assets and reinvesting the proceeds elsewhere. The Cash
Flow model calculates NPV before and after regulation. I8
NEV {8 raduced significantly by regulation, and especially
1f it is made negative by regulation, then the impact on the
firm {5 large, Converselv, a very small post-ragulatory
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change in NPV indicates that regulatory impacts are slight.
A more complete digcussion of NPV is presented in Section
1.2 below.

This document also includes a derivation of the
equations used in the model, a list of the data inputs, a
sample output of the model and an example of its use in the
railyard noise regulation economic Impact analysis,

2, Change the second sentence of the second paragraph on
page 1-2 from:

“The NW of the firm is the original cost of its net assats
less depreciation.,”

- H

"The NW of the firm is the stockholder's equity of the firm,
the book value of its agsgsets less debt."

3. Add this saction after the third sentence of the second
paragraph on page 1-2:

Cash flow is defined as the sum of a firm's net income,
its deferred taxes and its equiey in the earnings of affili-~
atas, It iz a measura of the cash the firm has available
for new investments auch as regulatory costs or for disbur-
sal to stockholders. Because cash flow includes sources of
cash (i.e., deferred taxes and equity in earnings of affili-
ates) not included in net income, it is a more accurate
maasure of the firm's cash income than simple net income,

1-41
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4, Replace the firat paragraph of Section 1.3 on page
l-4 with the following:

The cash flow model operates simply. Figure 1-1 is a
schematic representation of its structure, PFirst, data is
read in from a number of files, The contents of the data
files depend on the regulatory scenarios which the user is
analyzing, Next, the model calculates the present value of
the firm's future cash flows (OCF) and the present value of
costs associated with regulation,

The firm's net worth (NW), defined as its stockholder's
equity is then subtracted from DCF. This yields NPV. NPV
after regulation is divided by NW to vield the ratio of NPV
to NW. This ratio is used to assess the financlal strength
of the various firms, as was explained above.

5. Insert the following paragraph directly below the
second dot point and abeve the first paragraph cn
pags 1-7,

The formula above was usrd because it includes all the
cash income of a firm (except depreciation) and is therefore
an accurate measure of the funds available for dishursal to
atockholdera. Depreciation Is not included because it is
assumed that the cash flow from depreciation would be used
to replace capital equipment, Net Income (NI} is cash
income aftear all taxes and expenses. Deferred taxes (DEFT)
ars taxes accrued but not yet paid, They are c¢ash available
to the firm but not included in net income. Equity in
earnings of affiliates (EQ) i3 the firm's share in the net
income of itg affiliates.
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6. Replace the PVINV eguation at the hottom of page 1-8
with the following:

LIPE i
t (1=
PVINV = E Z COST ¢,4 (1 + INFLATION)E (1-ITC)
t=0 j= (1 + DISCOUNT)

7. Insert this section and Table 1-1 directly above the
last paragraph on page 1-12,

Table 1l-1 summarizes the cutputs of the cash flow
model. The first set of ocutputs are the model parameters,
which include =zeveral conatants used throughout the program
buf which are changable by the programmer. WNext are
intermediate results of the proegram. These provide valuable
infermation about the size of the firm's regqulatory costs
and the total present value of the firm's cash flows., The
third set of ocutputs i5 the nat worth (NW) of each firm.

The fourth set is firm discounted cash flow (OCP) before and
afiter regulation. WNext is presented the ratio of the net
present value of future cash flow to net worth assuming
historical, baseline forecast and revised basaline foregast
cagh flow. Finally, the present (1980) value of firm
specific initial (first year) compliance costs in millions
of dollars are presented.

8, Replace Figure l-1 on page 1-6 with the attached figure.
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TABLE 1-1

POSSIBLE QUTPUTS AND THEIR SIGNIFICANCE

QUTPRUT SIGNIFICANCE
Model Key constants used during computacions.
Parameters Includes number of £irms, discount

Intermediate
Resgults

1978 Net Worth

- Extrapolated to

1980

Net Presesnt Value
of Future Cash
Plow Analysis

Ratio of NPVFCE
to Net Worth

Inicial Cost

rate, inflation rate, time horizon of
project, number of years after 1980
compl iance beccmes mandatory, and
corporate tax rate.

Presant Value of Regulatory Capital
Investments, Present Value of
Regulatory=-Related Operating and
Maintenance Costs, Present Value of
Tax Reductions because ¢f Stralght-Line
Depreciation of Regulatory Investments,
Presaent Value of Historical Cash Flows,
Present Value of Cash Flows based on
Basel ine Net Income Forecast, Present
Value of Cash Flows based on Revisad
Basel ine Forecast of Net Income.

Net worth of each firm used in NPVFCF
to NW ratic, Consists of projection

of 1980 net worth based on 1873-1978

net worth. ’

For each firm, the Net Present Value
of Future Cash Flows (DCF minus NW)
before and after regulation. Thrae
cash flow bases are included: histori-
¢al, haseline forecast, and revised
(post-requlatory) baseline forecase.

The ratio of the Net Present Value of
Futura Cash Plows (NPVPCF) to Net
Worth for each f£irm, Ratlos are
calculated based on historical,
baseline foracast, and revised baseline
forecast assumptions about cash flows.
These ratics are for the firm's
financial conditicn after requlation.
Rows with an asterisk mean the fizm

had negative or zero net worth.

A firm by firm ceompllation of the
initial coats asscceiated with
regulation. ‘
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Figurs 1=1. Flow chart of cash flow model.
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