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LONG-RUN EXPECTED PRICING POLICY MODEL

Summary

Acronym: LR Price
Media/subject: Noise

MODEL OVERVIEW: Devemmines price increase of projected sales of a given
number of products or sub-products needed to cover increased cost of noise
regulation over some specified period of time.

FUNCTIONAL CAPABILITIES: The Long-run Expected Pricing Policy Model glves to
managemant the increased prices of products to be regulated so that the
economic impacts of the regulations can be measured prior to promulgation.

BASIC ASSUMPTIONS: Contact Dr. Kurt Askin for a description of the basic
assumptions of this model.

INPUT: Inputs to the model are baseline production, component cost,
devalopment cost, testing cost, enforcement cost, verification cost, and
beginning price.

QUTPUT: Original and ravised sales, price increase, and percent price
increases are produced by the model.

COMPUTATYONAL SYSTEM REQUIREMENTS:

Hlardware; Mainframe IBM 370/168
Printer any model

Language: FORTRAN

Operator skills: Programmi.ng
Economics

APPLICATIONS: The model has been used in noise regulation review to bring to
managemant's attention cost effective options to proposed regulatilons.

CONTACT 3 Kurt Askin
U.S. EPR, Office of Noise Abatement and Contreol
Crystal Mall #2
Arlington, VA 22202
Telephone: (703) 557-9300

REFERENCES: Contact Dr. Kurt Askin for references describing
the model.
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LONG~RUN EXPECTED PRICING POLICY MODEL

I. DESCRIPIION OF THIE MODEL

Introduct.ion

This scction desclibes the Long-run Expected Prieing Policy Model used in
the analysis of the Pavement Breaker/Rock Drill Source Regulation Background
Document. Firsyi, there is a detalled explanation of the purpose of the model.
Next, the derivation of the equations used in the model are presented with all
variables identified. A subsequent section lisis data inpuits needed to run

the model. Finally, a sample output of the model is shown.

The Long-run Expected Pricing Policy Model
There are various ways 1n which the pricing impact of a4 nolse regulation
can be examiped. One method which can be termed a worst case methed is to
asasume that all costs incurred during the year ipmediately prior to and
immediately after implementation of the regulation are recovered in those
respeceive years by whateveyr magnitude price increase ig necessary. However,
an alternative method, and one which atuvempts to reduce the impact of large
price increases in the markeL and one which seems more realigtic in light of
curvent business practice {(and industry information particularly concerning
pavement breakers and rock drills), 1s Lo assume that manufacturers will Lake
a leonger-run view of the impact of a ragulation. Rather than disrupting the
market with varying price increases undertaken on a year-by-year basis in
order to recover cost, manufacturers take a “ore long-run view of regulatory
impact and attempt to price thelr products so that at the end of some long-run

planning perioed {in this case assumed to be six years), total revenues will
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epqual total cost and a normal rate of veturn on investment or on sales will
be earned. In other words, Lhe model presented here attempts to estimate the
price increase necded over this planning periocd which will equate total
revenues Lo total cost without causing severe short-run price disruptions.

A basic premise of the current version of this model is that manufacturers
will pass along to ¢consumers in the form of a list price increase all of the
notse-related costs they inocur. This assumption is, from the congumer point
of view, a worst-case aasumption but it 1s adopted here so that the cost to
so¢iety will not he underestimaced, Thé assumption is also used here in an
effort to be consistent with cost and economic impact analysis undertaken in
othex EPA/ONAC product atudies prior to the development of the regulation for
pavement breakers and rock drills. However, the model can easily be altered
Lo analyze alternative assumpLions about cost pass~ihrough policy. At the
present time there exists no detailed information about manufacturer cost—

sharing in this industry.

Modal Structure

The Long-run Expected Pricing Policy Model is straightforward and
uncomplicated. There are several cost categories that are conaildered in the
model. First, development costs are assumed to be incurred cover two, three,
and four years, corresponding Lo the pavement breaker/rock drill Study Levels
I, 11, and III reapectively. A second category, testing coats, is incurred in
varying amounts over the entire planning period -- here assumed to be eight,
ninae, and ten years for Scudy NLevels I, II, and III resgpectively. The
facility used for testing 13 assumed to he depreciated over a five-~yecar period
using the straight-line method of depreciation. In the first year all models

need to be Lested and in each addicional year 20% of the models need testing.
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steady state testing cost accounts for the testing of redesign and new models

brought. into the market. Annual verification costs assume the exlstence of

the guieting ef fect over a number of years.

The last Lwo cost categories are manufacturing costs and enforcement

cost3. They begin in the year in which compliance with the regulation becomes

mandatory. For Study Levels I, ITI, and III, these years are 1981, 1982, and

1983 respectively.

The manufacturing costs are the costs of the muffler, case

enclosure or moil Ffor each parcicular study level. Enforcement costs include

product verification testing procedureé and the cost of selected enforcement

audits. All the costs which are incurred over a period of time are discounted

back to the present at a 10% rate. To account for overhead expenditures, 203

of the cost has been added to total cost in order to get an initial cost

increase. To account for a normal manufacturer's discount to the distributors

af 20% off of list price, manufacturer's costs only have been increased by an

additional 25%.

On the revenua sgide, a specific price increase may be arbitrarily imposed

upon the model. With that price increase, the forecasted sales vaolume for

gubsequent years under analysls will be effected, normslly in a downward

direction. The magnitude of effect will depend upon the price lncrease and

the elasticity of the demand which is assumed here to be =0.7. Revenues are

also discounted back to the present at a race of 10%. At the end of each of

the planning periods which vary for the different study levels, total revenues

are equated to total costs. If vevenues exceed cost, the model adjusts tche

price increase downward and reiterates through the entire routine to

recalculave cost and revemues. The model automatically adjusts the revised

saleg forecast for these price changes and calculates their effects on boih

revenues and costs.

If at the end of the planning period, total cosgt is



greater than total revenues, the price increase 1s adjusted again, hut in an
upward direction. The routine continues to lterate until the difference
betwaen total revenues and total costs at the end of each of the planning
perlods is less than or equal to 2%.

The modal is based on industry information that pricing practices may be
viawed as long term (in this case about 6 years) and on the knowledge that
that this particular industey 1ls guite campetitive. The goal of the model is
to determine the price that, when applied to projected sales, will cover the
lncreasad cost of the nolse regulation o;rer some long-run periocd of Lime and

will includa a normal profit margin for manufacturers.

Operation of the Madel

The Long-run Expected Pricing Policy Model operates quite gsimply. It
reads in data from a single data files, Various calculations are performed on
the data and results are printed. The main result of the model, the minimum
price increase necessary to equate total cost to total revenuas, ig determined
through a series of eguations on the cost and revenue side which may be

summarized as follows;

(1) Mapufacturing costs, TC1, depend upon a revised forecast of salas
and are given by:
n

TC1 = L (M/C) ¥y
i=1

whera

TC1 = Manufacturing cost (list price increase)
M/C = Individual muffler cost (list price increasa)
F{ = revised forecast in year i

4
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(2) Development costs, TOC, vary for each study level. Total
development cost is avaraged over the development period; 2 years For Level I,
3 years for Level II, and 4 years for Study Level IIL. These developmant
cogts, TDE, are digcounted back to tha presant at A rate of 10 percent.

{(3) Testing costs, TTSC, are assumed to be incurred yearly for the entire
davalopmant and production perlod.

(4) Enforcement cogts, TENC, are incurred yearly for each year of
manufaciure,

(5) Verification testing cost, Ve, are incurred yearly for each year of
manufacture.

Thesge costs are gummed to obtain the total cost, TC, of implementing a

regulation:
TC = I'DC + TC1l + TTSC + TENC + TVC

The beginning price is obtained by adding a profit margin to thase costs.
Price 13 calculated and the revenue side of the model is conputad. Revenuas

are computed by the equation:

n
TR = & (PI) Fy
i=1

where

TR = Total revenues

PI1 = bollar price increase over initial price

b

P; = Revised sales forecast in year i

Ravenues for each of the production years ara alsc discounted back to the



present,

Afcer o price ingrease has occurred in the first production year, it is
assumed to be held congvant thereafter. Based on this price increase and a
price elastlcity of demand, a revised sales forecast is computved. The revised
forecast is then used to compute total revenues.

After TR and TC have been computed, the model attempts to equilibrate
them. If their difference is greater than 2 percent, the price is altered
{aither up or down as needed) and the mpdel lterates to a new golution.

Iteration continues until:
(TR - TCI/TC ¢ 2%

Pata iInpurs

The aperations of the Long-run Expected Pricing Pollcy Model are dependont
on a number of dava items. A file convains all the key parameters and inputs
of the model. Because the data ave ecasily accessed, the model 13 easily

updated and changad. The data requirements of the model include the following:

1. component costk

2, development cost

3. testing cost

4. compliance or enforcemant cost
5. verificatien of Lesting cost
6. original sales forecast

7. beaginning price

In addition to these data items, a number of parameters are used to run

the model. They include the following:



1. parcentage proflt margin

2, price elastlclty of demand

3. length of the planning period
4. length of development lead time
5. length of productlon period

6. eguilibrating dimension

Model and Qutputs

A listing of tha program is provided in Appendix A. Appendix B shows
sampla data input. For each sgcenario that is evaluated within the model a
number of outputs8 are provided. Thase include the devalopment costs, lead
timeg, muffler costs, beginning costs, testing costs, enforcement costs,
original sales forecasts, revised sales forecasts, total revenues, total
cogsts, and price increascs. A set of model cutputs is provided in Appendix C

for illustrative purposes only.
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IX. USER GUIDELINES'

Overview of WYLBUR and the Long-run Expected Pricing Policy Modol

Tha Environmental Protection Agency's Washington Computer Center usea an
operating system called WYLBUR in which files and programs can be edited at
the terminal in an interactive mode. To run a program, it is placed in a
queua with oLher programs (these are known as jobs) and the computer rung onc
at, a time. The parameters and data used by the cash flow model can be changed
interactively, but the model must be run in & batch mode. As a result, model
parameters cannot be changed while the program is running.

An important feature of the WYLBUR system is the concept of a workspace.
A workspace is a temporary storage area in which fileas can be edited. Only
one file may he intreoduced into the workspace at a time. To preserve editions
of a file permanently, the edited file musit be paved by writing in onto the
computer's disk. Saving an edited file deatroys the old version if it is
stored under the same name. Multiple versions of a £ile can be praserved,
however, by saving each version under a different file name.

Because WYLBUR does not allow inputs to be changed interactively, a user

must modify the key Ffinancial parameters before the program is run. Thesge

parameters ara stored in a data file.

Accessing the Model

Instructions in Job Control Language which command the cemputer to run the

Railroad Cash Flow Modal would be contained in a program called

—— —————

1rhe computer access procedures described here were those in effect at the
time this document was prepared. Periodically those procedures change and the
user should contact technical support and appropriate EPA personnel for
agsistance before using the system. JCL procedures should remain as they
appear here regardless of changes to computer access.

8



"CH LEPAJHU.S2KC . LRPM". Once the program hag been put up on ithe computer, it
1s accessed by logging onte the WYLBUR system of the EPA'S Washingion Computer
Center {WCC),

Accessing the syatem consists of two steps:

1. getting thtough the telecommunications network to WYLBUR

2. logging on to WYLBUR

Step 1. Configuration of the computer terminal;
Main powear switch: ON
Modem power switch (if separate): ON
Mode: HALF DUPLEX
Baud rater 300

Terminal mode: LINE

NCIE: {CR> means carriage return.

Resp: Means user response.

step 2. If everything in Step 1 goes right, the following message is
recelived:

INVALID SYSTEM

Resp: WYLCCR>1

READY TO WCC ON sss?

ILLEGAL TERMINAL TYPE
Resp; <CR>

MODEL 37/38 TELETYPE

1Log on to the WYLBUR system.

21538g 18 the system number.
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WYLBUR SYSTEM AT COMNET PORT xx today date time3

mesp: USERID 7 EPAIIICCR>?
Resp:  ACCOUNT 7 ARARACCR>?

Resgp: PASSWORD 7 PPPPRPPPLCR> 6

SPECIFY GLOBAL FORMAT TOR SAVE COMMANDS
REPLY ~ DEFAULT, EDIT, TSO, CARD, OR PRINT
Resp: PFORMAT? CARDKCR>7?

COMMMND?
This ends Step 2.

Accuss to CN.EPAJHV.S2ZKC.LREM may be obtained by typlng:
USl $CN. EPAJHV. S2KC. LRPMCCR>

Wote: I£ the computer responds by typing VOLUME? and you have typed the
instruction properly, this means that the cash flow model is no longar
avallabla on-line. WCC has storaed the cash flow software off-line because it
haa not been used in more than 2 months. The question VOLUME? asks whare the
software ig lecated.

To run the cash flow modal, type:

RUN NOTIFY<CR>

31xx' ig the port number.
'today' 4is today's day of tha waeek.
‘data' 1s today's date.
‘time' is the time you succeeded in logging on to WYLBUR.

41gpAIIL' is your userid Check with
Srannnt is your user account code your EPA
6'ppPERPRPR’ is your password projuct officer

7Choose one of the above fomats
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Hotify instructs the conputer to inform the uscer that the program has been
run.

The canputer will regpond by typing:
XXXX IS YOUR JOB NUMBER.

whare XXXX will be some khree- or four-digit job number. Usually between 5
and 30 minutes pass before the program is run. To determine whether the
program has been run yet, type:

LOC XXXX .

whereg XXX is your job number. If the cunputer reasponds;
JoB XX IN OUTPUT [OLD

then the job output is roeady.

One can leave the system while waliting for the program to run.
Instruct.lons on how to leave the system are prasented below.

Once the program has heen run, one nay fetch the output. This is done by
typing

FETCH XXXX<CR>

where XXXX is the job number described abova.
The computer will reply:

OX 0 CLEAR?

This message asks whether the cowmputer can empty the user's workspace to bring
the job output in. In this manner, the system sesks to aveid destroying
edited files one might wish to save.

Tha user should respond: YESCKCR>

11
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This will bring the cash flow output into the user's workspace.

Toe list the outpuk, type:

LIST<CR>

The first XXX lines of output will be extransous material generated by the
computer and not relevant to the user of the model. To print out only the

necagsary output, type:
LIST XAX/XXXX CC UNN

which instructs the computer to print lines XXX to XXXX of the file, which
includas all the ralevant output. CC maans to use tha first character of each
line as a carriaga control, UNN means to print each line wilthout its
WYLBUR-genarated line number.

To leave the sgystem, typu:

CLEAR TEXT<CR>

which clears the user's workspace, and then type;
LOGOFF<CR>

which terminates contact with the system.

Then hang up the talephona.

The system editor can be usad to modify any of the parameters or data that
were described in the previous sections of this report. Each modification
should be saved in a separate file for later reference. 'The user should refer
to a standard WYLBUR manual for instructions on how to change data and vary

parameters.

12



APPENDIX A

SOURCE PROGRAM TLISTING
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APPENDIX C

SAMPLE MODEL CUTPUT

MUFFLER COZT = d3&, 8

TEZTING COST=Hooy CDISCOWHT RATE = 100

SEL 0 45,0 4510 aB1, 0 S%1.0 451, 0 $E1L0 $851.00 45100 251. 0

EHFEFCERERT COIT—tipd COISCOUNT #FATE =

T LERDTTINE
BEG FRICE

Ik

i

Fli.0mn

451, 0

AL G 0, 0T S0F. 0 #0E. O ANE, 0 J0E. 0 050 G0E. 0 03 0 0D

GFIGIMAL HLEE
ITesed |1
1F&S4, 0
[RER S
LS0Ses, nin
JEEE L0
SHRTE 00
E1EFSL a0

S1REE, N
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