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EXECUTIVE SUMMARY

Hig h inflat ion rates are forcing bus iness and government
to take a more full and accur ate 3ccount of ~roba~le esc alation
i n the olanning and management of their operating budget s . A
omon res ponse tO th is need ias been to ~roject budget

escala tlon f r o m forecasts ~or “ery aggreg ati’i e measures of
price behavi or such as the Im pli cit ?rice Deflator for Gros s
National Product or the Consumer Price Index for Services .
‘Jnfortunately, these measures have often proven t o be

~naccurate guides to realized budget escalation. This
inaccuracy ‘usuall y results f rom the failure of the goods and
services contained in these indexes to accurately reflect the
conrodity composition (types and weights ) ‘of an operati ng
budget for a firm or government department. Thus , there is a
need for more ~isaggregated measures .

~eali zing the need for a more disaggregated ccmmo~i ty—
spec~f~c aporoacrt to budget forecasting, the Office of the
Chief of Staff , Department of the Army, has contracteu Data
~esources , Incorporated (under the terms of Contract ~DA9C 3-
~7-O-QO8O) to develoa a cornprenens i ve , diseggregat ed proceCure
for forecasting escalati on in the Operation s ano Ma~ntenanceportion of the Army Budget. The results of this effort are
presented in the report that follows .

The foundation of thi s forecasting procedure is a series
of disaggregat ad econometric forecasting models , built to
reflect the comodity and service composition of trie Army ’ s
Operation and Maintenance budget at or below the three — digit
Element of Expense level of detail. These forecasts , in
conjunction with Army-specific budget weigh ts , al lo w
aggrega tion to escalation forecasts for the seven major
Element of Expense categories and for the Total Operations and
Maintenance account wnich they make up. The forecas t outcome
for the Total Operations and Maint enance account , termed Cost
Esc alation Index for O&M (CEIOM), is presented in the table
below . As this table reveals , budget escalation is likely to
be not only rapid , but varied from fiscal year to fiscal year ,
thus rendering any given year ’s experience a poor guide to
future experience . Further , to suggest the difference in
forecas t escalation between thi s budget-s pecific Cost
Escalation Index and the aggregative Price Deflator for GNP ,
the figure be l ow pres ents a comparison plot of relative
escalation rates for these two measures over the forecast
period. —.- 
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All esca la ti on models are maintained and upoated
quart erly on the DRI time —s haring computer system so that the
mos t timel y economic data is incorporat ed into each forecast.
Moreover , the tools and procedures developed here pr ovide a
comprehens ive anc consistent forecast cap ability useful in
other phases of budget work such as “real progr~ i evalu ation ”
and . ”budget outlay forecasts .”
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C:laDter

:N~~oc cCT :oN

The C o st  ~orecas:1g Serv’ce ::~ s~ of ata ~esources , :nccr:crated
~~~~ nas :evelooea -‘ or tne Army Chi~ f of staff’ s Jf~~ce , ~nce r :re
OrOv~S~Ons ~f Contract MOA9O3_~~_O_OO8O , Ccs t Escala t ’on Iricexes ~CEI’ s) forEl~ mer: of Expense ~EOE” Categor~es and Subcategor’es af the Operat ion and
Ma~ntenance ~O!~.” ocrt~on of :re Army budget exc lus i ve of oerscnnel
compens ation). The founaat’on upon ~nich tnese CEI s have been built ~s a
ser i es of highl y disaggregat ed econometric forecasting m odels. These models
have been built at or below the three— digit EOE level of oeta il with Army-
sQecif’c budget weignts all owing aggregation of base forecasts to two- digit
EQE categories and these ~n turfl to a ~orecaS t for the ~no le O&~

4 account.
Tao le .1 presents :~ie b udget CEI ’s for which forecasts are avai l aole and
a lso il ’ ustrates :~e aggregat~on structure of tne models ~starre d CE:
categor~es are ‘base” econometric models ; other CEI cate;cr~es are
aggregaticns frcm these oase models).

Table 1.1

COST ESCA LATION :~4o Ex Es ( C E I ’ S~FOR THE ARMY O&M BUDGET:
CATEGORIES AND CODES

C EICM - Ooerations and Maintenance

CEI 2I - Travel and Transportation of Persons

CEI211 - A~r Fares ’
CEI212 - Per Diem

CE 12121 — Hotel/ Mote l Rocm*
CE12122 - Meals Away Frem Hcme*

CEIC2 - Transportat ion of Things

CE1221 - Truck Freight*
CE1222 - Rail Prei ght*
CEi223 - Mall*
CE1225 - Air Freignt*

- Rents , Commun i ca ti on , an d Utilitie s

0EI231 - ~ents

CE12311 - Rents cr Structures*
CE 2312 - Rents f~r E~uipmen t*

L. _ _ _  ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ - ~~~~~~~~~~~ . . . _ _
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- ~ate r anc Sewerage’
- N a t u r al ~as’

0E . 323 - El ec tric ~tv’

- ~‘~‘nt~~c an~ Rep rocucti on ’

- Ctner Services
— ~urcna sec E~u’onient ~a~ itenance

CE~251~ — ~~~~~~ Ma int en ance’
- Mi ss’ l~ Ma ’nten ance’
- ornbat ,‘eni cl e ~e’rtenance ’CE::5:4 - Sh~p Ma i’tena nce ’
- Electron~c, Con~nun~catio n Ecu~pment Ma~ntenance’

- ‘urchased ADP Ma’ntenance’
C EI 5~ - Ct~ier Purchased Serv~ces

— Base and ~aci l’m t~ ~a’ntenance’
- Management ano Operat ions Research Studies’

CE::5T3 — Ctm the r Contr actual Services’

CEI 6 - Supol’es

— ~ener ai Sucolies ’
CE~~6 - ~OL , A~rcraft’
CE:C6~ - ~OL, Sh~p’

- ~OL , Otner’CE:26~ - Coa l’
CE1266 - Mec~ca l Suppl ies’

- Av iat~on Repair Parts’
CE::65 - ADP Supplies ’

CE:31 - Equipment

- raflsocrtati ofl Equ~pment’CE:31: - Machinery’

This c’sag~regatea apo~oach to forecastin~ Arm s buoget escalat~on ~smct’vated ~v t u e  e~per’enced ~nac:uracv attendant to t~ie use of more
aagregat’ve measures of escalation sucn as the ~NP ceflator or even the more
aggregat ve ~~c~esa l e ~- ‘ce :noe~es ~WP ‘ s~ . Th’s ~naccuracy stems f~om the

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  j
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“e~ ’ :yo~cal onenomena t~iaz :r’ces ~or c’~~~rent t oes of mater a ’s ,
ccmouit~es, or serv’ces ~i l~ ~scal~ t~ at s’;n~~~:an:li o~~~ r~nt —ate s :~eto o~~ferences ‘1 tre ~ar ets tne i are orc~~~c~~: ano ~~~~~~~~~ ~n • Cr l y ~‘:n a
o’sag gregate’o acoroacri to ouc;e: :rCc~st’r ~siuc econcmet~~: ~cce~ ~ua:
~ucorDorate tnese oar’~et c’~~erences , are t~e :‘~~erent escalat’ on ::er~s
‘ ‘ C ’ J tO DC ~cent~f’eo . T h s  oro~ec: s an at:~~ii~ t to put tn’s es~en:-a
e:oricm c  ~‘socm to use or tue Army oucçe: orocess. T~ g’i .‘e :ne —eacer a
Detter ~ ea of now these mo dels are corstr ~.cteo , Thapter 2 oresents an
over view of t~e JRCFS approaci to on ce anc sage ~o recas z~ng and a genera l
:iscuss~on ~f now tu is  approach sas app li ed to the C&M Dudget. :~ Chapter ~tue results of t~ii s app licat ion , bot h speci ications of base CE: mo cels and
forecasts, are presented . A echnica l App eraix ~cllow s Chapter 3 wn icn
presents more detai led technical information on certa in mcdels and forecas ts
for mode l var i ab l es not present in Chapter 3.



Thapter 2

~AE ’uCD CF A AL ’ :

:n tn’s cnaoter :ne CFS acuroach to Orica ~ccel ng , tre soages-of—
orocessing :oncect~on of mocel interac :~cn , and tre general methoc usec to
co nstruct Ost Es caia t~on :ncexes ~or tne Ooera:~ cn anc ~.ain:enance e~oenseca:ecor’es are ~i s cusse d ~n troad ~etai’

CFS MC CE~S 3F ?R:CE FCR~AT:CN

The general specification of CFS price models Dos i ts price change for
any commodity or service to be pr imaril y a funct ion of two general phencmena:
a onange in tre unit cost of production ~ue to changing inPut prices
(variacie and fi xed) , and a change in market stren gth ~ue to changing enc—us e
demand relat~ve to supp ly capability. Th~s ~s a flexi b le format that allow s
the incorporation of on ce behavior consistent not only with the theory of
~r~f~t max imi zation and market equilibr ium , but also the more long— run

~erspect ve ~f target return theory and the more short-run perspect ive of
market d isequi l ibr ium theory .

How this is achieved is made clearer wnen we examine the general form
and construction of the cost and market arguments in a C~S price equation.

THE INPUT COST ARGUMENT : The input cos t argument i s composed of two
subarguments — material cos ts and 1 abor costs — where the material cos t
specif ication inc ludes both energy and nonenergy costs. The nonenergy
category ~ould cover such inputs as consumaole materials , fabricated
com ponents , and machinery and equipment used in the particular production
process. The energy category ~OUid , if possible , distinguish between energy
sources used such as electricity, na tural gas , coal , etc. The complete
material input cost specification can be expressed i n  the  genera l  f arm of (1)
below .

?IM t = 
~4.
:
1
a1 PM

~ t-m 
+ b k~~1

bj?Kj,t~~ 
+ C

~1
E
1
C l PE i ,t m  (1)

where:

aM = materials share of total rionlabor cos ts

= capital (equipment) share of total nonlabor cos ts

CE = energy share of total nonla bor cos ts

aM b. + C
E 

1

1=1, ..., I nonenergy ma terials

~1

PR~C~D1NG P~~~ bL.AZ~C
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j=1 , ..., C = machinery anc equiement types

1=1 , . . .,  = sources of energy

PM
~ 

= material prices

PK 1 machinery and equipment prices

PE 1 = energy ~‘nices

material coefficients

b~ = machinery and equipment coefficients

c1 = energy coefficients

a1 = :b~ = :c1 = 1

m=O , ... ,  T-1 = lag (timing relation) indicator

Information on the specific materials , machinery and energy types , and
energy sources used in production , as well as their relat i ve share of total
nonla bor input costs , is gleaned from data available from Input-Output
Tab les , the Census of Manufactures , and industry trade publications . Prices
for these inputs are proxied in the equation by the Who l esale Price Index
(WPI) most similar to each input .

A total input cost measure is arrived at by adding to the PIN term a
measure of l abor cost. Typically, this Cost component is represented by
industry—specific average hourly earnings (AHE) indicators , which cover
straight-time wage , overtime prem i ums, and selected employee contributions .
The l abor cost term and material cost term can be combined into a total input
cost (COST) factor , as in (2) below .

COST t =~ MPIN t m + 
~
LLAHEt n  (2 )

where:

= total material share

cx,~ = l abor share

~M
+a L

_ l

n=O , . .. ,  T— 1 = lag indicator

mx O , . . . ,  T-1 = lag indicator
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THE MARKET S~~ENGT H ARGUMENT: The essential construct ‘1 the market
strength argument of a CFS pric e equation m~~ a measure of mar~et ceman c
,mu t erm edi ate and f i nal) for the oroduct or servi ce. Th~~ takes the gener al
form as in (3~ Delow :

‘ ,t—m 
+:b

J
D
J~~_M (3 )

where:

a 1 intermedi ate and f inal production coef f ic ients

b~ demand coeff icients

intermediate arid f inal production indicators

— f inal demand indicators

Ca 1 
+ b~ 1

m’l, . . . ,  M - lag indicators

End—use markets are typically represented by production indexes and
National Inccme and Product Accoun ts (NIPA) demand measures . The a4 and b~
in each equation are determined using information ga ined from 1ndustr ~association and input -output table data.

A representation of Industry supp ly is more d i fficult due to the
deficiencies ~f available industry data on production , shipments ,
inventories , etc. However , an indirect measure of suppl y capability can be
developed if we assume that industry supply responds to meet experienced
changes ~n end-use demand, and each industry w i l l  keep productive capacity
and inventory levels in line wit h recent deman d experience.

Thus a mea sure of demand over a recent h istor ical  period w i l l  g ive a
reasonable representation of supply capab i l i ty . Therefo re , supply
capabi l i ty Is defined as an “n” -term moving average of market demand ~as
measured by Q~) up through the previous period , with “n” unique to the
business producti on cycle of each commodity . The resulting market imb alance
term becomes a key impact variable in the commodi ty price equation.

The form of the market strength term is commonly a difference
formula tion between the value of the demand measu re in the current period and
an ‘n” term moving average of that measure. This takes the form of 4):

L
MS - - 

~~~~ 1 /L)14 —

~her e:

4
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current peniocs deman c

= nuiiber of periods in term of moving average of

As an exam ple of the nypothesi:ed impact on prices cons i der the simples t
character izat ion , that of a competit ive market where prices react
s~ iimetnically to market strengt h variat ion. :n this circ umstance the
fol low ing relation s would hold:

.~Price Market Strength

L
Increase if Q

~
>( 

~~ ~/L)i=1~~

None ~ Qt= (zQt_1L)

L
Decrease if 

~~ 1/L)i=1 
—

Therefore, the responses determined empirically would be equal in magnitude
yet opposite in direction in strong (QD>QS) and weak (QD<QS) markets . This
response is appropr i ate for perfectly competitive situations , as shown in
F igure 2.1 bel ow:

F i gure 2.1

+(

~~~~~~~~ MS=Q -( ~Q IL)
+ t i_ i t_i

Market Strength: WEAK STRONG
Capaci ty Utilization: LOW HIGH
Leadtimes : SHORT LONG
Inventories : HIGH LOW

Of course , many real world indus tries are not strongly Competitiv e and
that particular pr i ce/market strength respons e hypothesis is incorrect for
models of those markets . Using this s~iie general format, though , it is



possi ble to introduce price/rnar~et strength response hypotneses that tetter
represent ~enavior of pr ices in less competitive , more oligooo l~ st ic
markets.

Como in ing input cos t and mar ket strength arguments y eld s tne ;enerai
specification of a CFS price model for an inc ivi o u a l commo city as :resented
in (5).

a + a i PIN t~~ 
+ 

~,
AHEt~~ ~ ~3~~t 

- 9Q t~L/L )) * ~5)

*The details of the market stren gth term will vary as more
sophisticated price/market strength hypothesis are used .

Certain factors embodied within these theories are not explicitl y
incorpor ated in the specification of the price equations , primaril y due to
data deficiencies . Labor productivity measures are not included , with their
impacts being implicitly captured , in part , by both the rnagnituae and
direction of the cons tant term, as nell as the magnitude of the coefficient
on average hourly earnings . Productivity of materials and capital are also
difficult to measure and are normally excluded from the specifications . The
absence of productivity measures makes the distinction between unit cost and
factor price markup hypotheses of price formation difficult. The target
return theory of pricing price mechanism is also not directly incorporated in
the price equations . Measures such as long-tern bond rates and prof i t -sales
or profit-equity ratios could be used to represent target return. However ,
the data available is too aggregate to provide information at the commodity—
specific level of price behavior .

MODEL INTERACTION : A major strength of the CFS price models is the form
of interaction that is specif ied among the price models and , further , among
other CR1 models. The individual price equations are linked througn the
stages of processing. That is , crude material prices (e.g., coal , iron ore ,
scrap, petroleum) impact various intermediat e material prices (e.g., iron ,
s teel , alum inum, fabricated metal , etc.) which in turn impact final product
prices (e.g., machinery, equipment , tires , trucks , elec tronic instruments~ .
Thus the price forecasts at lower stages of processing become the input ~riceforecasts at higher stages of processing. This ability to trace price change
from raw materials through final product gives the CFS approach a consistency
with the production process , providing a superior structural framework in
which to analyze the price formation process. Currently over 100 commodity
forecasts are available at various stages of proce ssing.

Forecasts for var i ables exogeneous to the CFS price models are provided
by other models in the DRI system. The CR1 Macro Model provides forecasts
for measures of indus trial production and demand needed to ieterniine market
strength in the various commodity models. The CR1 Energy Model prov ides
price and energy share information on the important energy sources which are
included in the input cos t meas ures of the price models. The DR Steel ~‘1ode l
provides forecas ts for the prices of ferrous scrao, crc , m d  m et ali ur~ i cal 

~- -
. 
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coa l necessary for tne CFS f~v-rous metal model s. A general overv~ew ~finteraction is gained upon e~amina t 1on o1 Fi gure .., il lu st r~tinq t~ie basic
moae l ~nteractions .

DATA

The development of cost escalation indexes for the EDE categories of the
A rmy 0&M budget requires historical me asures for a wide selection of prices
and wages for various material and l abor types . The source of this dat a is
the Bureau of Labor Stat istic s (BLS), which maintains and updates over 6,000
monthly pric e and wage series . DRCFS currently forecasts over 150 of these
series . This includes over 16 new series added to the CFS model system for
use in this project . These forecasted ser i es are listed in Table 2.1.
Forecasts for each are provided quarterl y through the year 1990, with updates
occurring as new BLS data comes ava ilable. As Table 2.1 reveals , forecasts
are available over a wide spectrum of commodities and services at a
significant degree of disaggregation .
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Tatle 2 . 1

~~ T OF .‘A R IAB LES

Code Va riabl e Defin~t ion

A lrcr aft ~ai1tena nce Facility Cost Index
C l A P A~ - fie ld Pav ing and L i ghting Cost Index
CIS H Boiler House Modernization Cost Index
CIFO Fuel Oil Storage Tank Cost Index
CUT Interstate Trucking Cost Index
ClUE Utilities Expansion Cost Index
CIWP Wa ter Pollution Control Facility Cost Index
C°::23’.1259NS@099 Residential Water and Sewerage Index
C?:23212399NS@099 Postal Charges
P .~~111 92NS@O99 Air Fares , Chiefly Coach

C~~HOTEL Hotel/Motel Room Rates
ENR BCI DRCFS Proxy for the ENR Building Cost Index
HOUSE Sing le— Famil y Dwelling - Construction Cost Index
L R T T L  Railroad Freight Rates , Total
MATHCFCP IWA Heal th Care Facility - Construction Cost Index
MATHCPIWA Hospital - Construction Cost Index
MATMCP IWA Fac tory - Construction Cost Index
MATOCCPIWA Off ice Complex - Construction Cost Index
PC Chemical Plant Cost Index (AHECNS)
PCIA Chemical Plant Cost Index (AHEHO)
PCIREFC Refinery Construction Cost Index (AHECNS)
PCIREFCH Refinery Construct ion Cost Index (AHEHO )
PCIREFO Refinery Operating Cost Index (AHECNS )
PCIREFOH Ref inery Operating Cost Index (AHEHO)
PCIREFP Refinery Process Un i t Operating Cost Index (AHECNS)
P IREFPH Refinery Process Unit Operating Cost Index (AHEHO )
TURB INECI Turbine Cost Index
WPIO6 1NS In dustrial Chemicals
WPIO621NS Prepared Paint
WP IO 622NS Paint Materials
WP IO679NS M i scel laneo us C hem i cal Produ cts and Prepara ti ons
WP IJ712O1NS Tires
WPIO713O3NS Ru bber Belts
WPIO72 1NS Plas tic Construction Products
WP IO9 13O 13 1NS Pa per , Wood Bond
WP109150323NS Corrugate d Shipping Container s
WPIO921NS Insula tion Board
WP I1O1N S Iron and Steel
WPEO13NS Steel Mill Products
wP:10130246NS Carbon Plates
wP 11O130247NS Stainless Steel Plates
WP:10130248NS Structural Steel Shapes
~4P:1O13C254NS Hot -Ro lled Carbon Bars
wP:10130263NS ~al vani zed Steel Sheet
WPI1O1 3O 6SNS Hot -Ro lled Carbon Strip
wP:13130275NS Carbon Pressure Tub ing
WP 110130276NS Carbon Mechanical Tubing
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Tabl~ 2.1 (c o n t b c . )

ColiC Va riable De~~i n ~~t io n

WP111 ’NS Electrical Machinery anc Equipment
W P~~~7iNS W~ring Devices
W P111 72NS integrating and Measuring :nstruments
WP:UT2OINS Elec trical Instruments
WPII 72O2NS Electronic Instruments
WPI II73NS Motors and Generators
WPI11 73O1NS Elec tric Motors
WPI1i74NS Transformers and Power Regulators
WPI1175NS Switchgear , Switchboards ari d Equipment
WP I1178NS Electronic Components
WPII17811NS Capacitors
WPI117812NS Res istors
WPII17S21NS Relays
WPI117S24NS Connectors
WPU17S25NS Magnetic Tape
WPI117 S35NS Transistors
WPI117S41NS Digital Bi— Polar Integrated Circuits
WPI117S42NS Digital M .O.S. Integrated Circuits
WPI117S45NS Linear Integrated Circuits
WPI1179O1NS Storage Batteries
WPI11790324NS Electrode , Graphite
WPI1191NS O il Field Machinery and Tools
WPI1191O2NS Oil Field Machin ery and Drilling Equipment
WPI1191O4NS Oil Field Production Machinery and Equipment
WPI1192NS M ining Machinery and Equipment
WPI1194NS Internal Combustion Engines
WPI1311NS Flat Glas s
WPI133NS Concrete Products
WPI134NS Structural Clay Products
WP1135N5 Refractor ies
WPI136NS As phalt Roofing
WPI1392NS Insula tion Materials
WPI1411O2NS Trucks
WPI1S13O1NS Small Arms
WPI1513O2NS Ammun iti on 

—
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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‘3R ECE EU2GE :~ TE;3R:ES

As ~as stat ec ~n tn e ‘ nt roC~ c~~’on , rncre accura te  3&M ~uc~e: ore c a sts
ca r oe ;ainec o.~ ~t~ l~~:ir; a more :‘sagc r ~ cat e c ~orec as z~ na procedure ~ni cn
can cet ect trie c i f’ eren:’ai rates at ~~~~ pr ices for c~f’erent commocit~ es
anc serv~ ces ~n trie ~ucget escalate. 

‘
~c t riis enc , DRCFS has o roken cown tfle

&M ouli cet ~nti a series of ~nat ~e term “bas e commodit~es anc service s ,hs
:nat are cefinec on the basis of oudgetary significance and li ke ly
c ’ ’ erences in the economic environment thes e goods are procuced and sold in.
Of course , in each cas e the extent of disaggregat ion achieved is limited by
the ava i lab le  data on bud get compos ition . Once disaggregation has proceeded
to a set of base cointioditie s and services , it then becomes necessary to
assign to each of these categories a representat i ve price proxy from exi sting
W holesale Price Indexes (WPI’ s ) . For examp le , the O&M EOE category, Travel
and Transportation of Persons is broken down into two subcategories : Air
Fares and Per Diem. Then Per Diem is further broken down into two essential
components: Hotel/Motel Expense and Meals Away from Home . The inclusion of
o n l y air fare s is based on the A rii’ry 1 s knowledge of the dollar insigni ficance
of other transport modes in the budget . On the other hand , the further
civision of Per Diem is prompted by the knowledge that two economically
cistin ct services are includ ed under that heading.

Once the desired (or allowable) disaggregation to base commodities is
achie ved it is then necessary to assign to each of these categories price
series , chosen from existing Who l esale Price Indexes (WPI’ s) and the Consumer
Price indexes (CN ’s), that are likely to be most representative of the
pr i ces of commodities or services purchased under that budget heading. To
use Travel anc Transportation of Persons as an example again , the price
prox i es used are Air Fares , Chi efl y Coac h (CP I42111792NSt~O99), Consumer
Price Index , Hotel/Motel Room Rates (CPIHOTEL), and Consumer Price Index ,
Meals Away from Home (CPI12000000NSØO99). The next step is to forecast the
behavior of these price series using structural econometric models.
(Discussion of these models will be undertaken in the next chapter.) The
forecasts of price increas es (or decreases ) fcr each of the “bas e
commodities ” are then aggrega ted , using Army—specific budget wei ghts , to
provide a forecast of escalation for each three— digit and two—digit EOE
budget category . Combining forecasts of escalation for each two—digit EOE
category , aga in using Army—specific weights , provides an escalation forecast
for the overal l O&M budget , based on detailed commodity— and service—specific
forecas ts .

The weights used to aggregate from the base forecasts are an importan t
element to the achievement of accurate forecasts. Weights needed for
aggregation from the three—digit CEI categories (e.g., CE125]. — Purchased
Equ i pment Maintenance , CE 252 — Purchased ADP Maintenance , etc.) to the two—
digit level (CE125 — Purchased Services ) on to the complete O&M category
(CEIO&M ) were developed from dollar expenditure data for the corresponding
two— and three—digit EOE categories available from the Army O&M budget .
Examination of the budgets for the las t four (4) fiscal years indicated a
great degree of stability in the weig rit s ‘naking thi s part of the aggregat ion
procedure an unlikely source of error in the escalation orecasts . ~However ,

_ j
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new ~v1lien ce suggests a :nange ‘n :nese MCi~ ri~ S at t i’s  le ve l , s an
eas ’ :as~ ~o :narge h~ ii ti a ~iCre o:r~ ect soec ’ : a t ion . ~cw tn i s :narce
c an oe ~ricorporatec ‘ ‘

~ 
exo la~rei in tie ~ser ’ s ~anuai :na: acccmoan ’es tn’s

-~e~crt .

Aggr e’ a t lo n  ~e ’g nts  ce low crie :nree—o~ g it  ECE cate~cr’es are ~cre
d’~~ ‘cult to o c t a ’ r l . :~ s ome ~ns:ances , sucn as for trie comPonents ~f tie
ECE 231 , 2 32 , arc 233 :acegor’es , est~mates ~f ~ei;nts are mace us ing a
:omoinat~on cf anecootil oPservatio ns rom Army personnel and tyD~cai
‘n~ustria l experIence . Aga ’n , ~nere pr ior ~nformat~on ~ou li suggest a

rent ~e’;nt~ng scnem e , tie cnange can te eas~ ly ef~ ectea ii the system
format . (The ~et ai l s ~f the oartic ’ular ~ei gnt in g scneme present ly usec are
discussed ii the aporopriate section of the next chapter.) Part ic ular l y
problematic was the development of mode l specifications arid weighting
schemes for the several equipment maintenance categories (i .e., EDE 2511,
2512 , 2513 , 2514, and 2515’. Thougn data is av ailaole on ~rcss materia

1 s ,
labor , and overnead , mere ceta~lec data ~s not avaiiaol e. This is
oart~cuIa rly unfortunate since :nis ‘s an area wnere cos t escalation is
Ycely to ~i ’fer ;reatli across o;f~erent e’ou~:ment categories . Fur ther ,
DRCF S has suf ficient ly broad mat erIal anc l apor coverage that know l edge if
Meignt ing factors gould al ’ ow :hesC ~s~ilit ion o-i fferences to be i ient ;fied
and anticipated ‘n budget pro~ectio ns.

As a surrogate fo r  a tiore orecise mater ial specificat ion in each
equipment mainten ance category, DRCI S has adooted the fol lowing procedure.
Materials l i kel y t~ be used in a mainten ance act are specified using
equioment ma ter ial composition data ;alned f’~cm the RCFS,’Army Prccurement
Study * and other sources . Appropr iate ~P ’ s are ass i gned and given equal
~eights in this mat erial vector. A sens itivity analysis is then appli ed to
this vector , where forecasted mater ’al cos t escalation using even Meighting
of included materials is ~eterm ined . The n t’~o al ternative forecasts are
generated by allowing the complete mater ial vector to increase at the rate of
the most rap icly escalat ing element of that vector and , alterna tively, at the
rat e of the leas t rapid ly esca la t i ng  element , thus determining the most
li kel y extremes f~r esca lat ion in eaci equioment category . (More details on
this procedure are presented ~n the sect~cn on CZ D51 in Chapter 3 . )

The discu ssion in tni~ chapter was undertaken with the intent of
providing the interested reader w ith a reasonably complete overview of the
DRCFS system of ccn~nodity forecasting models , data , our general approach to
the exp l anation of price behavior , and most i mportant ly for the matter at
hand , how we have proceeded to cons truct Cost Escalation Indexes for the O&~budget categories . In the next chapter , we present the results if our
effor ts.

~~ nves~~ent App ropr iat ion Cateco ries 2ost Es caia t~on :~ ce~es: T~cnn~cal
Report ,’ orepared fir tie 2f~~ice of t~e Ccmo:ro1l ~ r , Department of tne Ar~v ,
by Data ~esources , Inc ., under Contract ~D~9O3- ’S—O-O~~, Octocer , ~~ 5.
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Chapter 3

CE~ MODEL SPE C IFICATI ON ~1D FORECAST RESUL TS

In this chapter the results , models and forecasts for the Army O&M
budget Cos t Escalation Indexes are presented. The discussion is structured
so as to conform to the O&M and Element of Expense CEDE) accounting
framework. First , we will examine the foreca st for the complete O&M budget
and its major EOE components. Then we proceed to examine the models and
forecasts underlyin g each major EOE category. This di scussion w ill include
the essential detail s of model structure and will present forecas ts under
both TRENDLONG eric CYCLE LONG macroeconomic scenarios . (For the interested
reader , more detailed model specification s and forecasts not touched on in
thi s chapter are presented in the Technical App endix.)

ALTERNATE FORECASTS: PHILOSOPHY AND PROCEDUR E

The wise user of escalation forecasts will recognize that in general any
forecast is subject to error , an d moreove r , that this error is likely to
increase as the forecast extends further into the future. The ba sic source
of this error is the inev ~ table imprecision in predictin g what the actual
behavior of the exogenous variables in the model(s) will be over the forecast
period. Ce r ta in ly  a good st ructural  model in the hands of a good analys t
w i l l  generate foreca sts w i th  a minim um of error , but error cannot be
elimi n ated entirely. Thus , out of deference to the likelihood of error in
any “point” foreca st , it is common practice to generate forecasts based on
two a l ternat ive set s of assumptions regarding the behavior of selected
exogenous variables . The alternative assumptions attempt to embody
‘ext reme ” situations , that is , the behavior of the exogenous variables is in
one case not likely to be any “worse ” and in the second case not likely to be
any “better ” given typical experience. What results from this will be two
forecasts of the endogenous variable of interes t (in our case , rates of cost
escala ti on) , where the interval (or range) between the forecasts in any
period is the area where actual behavior is most likely to manifest. So in
terms of CEI models , using this procedure establishe s a floor below which
escalation is not likely to fall and a ceiling above which escalation is not
lik ely to r i se . Moreover , in establishing this interval of variation , we
also learn which budget categories are most sensitive to changes in the
general pace of econom i c ac ti v ity .

In this report , al ternative forecasts for the CE I’ s are generated based
on al ternative long-term solutions from the DRI Macro Model . The alternative
macroeconomic solution s differ in their assumption s as to trie behavior of the
economy at large and in particular the behavior of several mea sures of
product demand exogenous to the CFS price models. The altered behavior of
these exogenous variables will lead to alternative commodity price forecasts
and , in turn , al ternative forecasts for the CEI’ s which these price models
enter into. The two long-term solution s are TRENDLONGO37 3 and CYCLELCNGO378.
TRENDLONG is a smooth-growth , lon g-term macroeconomic simulation. It
projects a slowdown in economic activity in late-1978 and early-1979. The
recovery commences in late-1979 and the economy enters the 1980’s
experiencing well — balanced , but not spectacular , growth. Thi s recovery

— —.-.~~~~ , _ _ . _ __ - —-—---
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p~o:€~e~s slo~.’~ c~t s’-c oth lv in tne ea’-l y~198O’ s and tie economy approaches a
stea :~-soat~ ~r~ w~ n p a t h  ‘n  the T1 d~198O ’ s. This is a ~ery optimistic
sc~na’- i o and escalation rates generated wi tn  th is so lu t ion are probably the
O?-eS t tn a t  car ce expecte d , otner tnings being equal. In contras t,

: U E ~c~C:37E is a l o n o -t e ~-T~ s o l u t i o n  wh i c r emoodies less optimistic assump-
tions of tne course of future events than the TRENDUONGO37S solution. In
th is solution , the U .S. economy experiences cyc l es of increa sing severity
tnrou gb the 1980 ’ s. In cont rast  to REN DLO NG O37 S , the problem of macro
i ns t ao i lit y , inflation , and unemplo~ nent worsen over the next decade . After
a m in i-recession in 1979, the economy enters the 1980’s wit h a very strong
recov er ) . Spurred by overs t imula t ive  monetary and fiscal policy, final
demand s increas e too rapidly, capacity bottlenecks appear , an d wh olesale
pr ice in f la t ion moves w el l  into the double —dig i t  range . Late in mid—1982 , a
‘ecess ion occurs that carrie s through to late~1983. Given these
characteri stics of CYCLELONG , we can expect CEI’ s to i ncrease muc h more
~a~ idl y under thi s scenario than under the Trend alternative. Since actual
experience is not l icely to be as severe as CYCLE suggests , the escalation
forecasts ~“om it represent a pessimi s t ic  assessment indicat ing “c e i l i n g s ”
above wn icn  revealed esca la t ion  is not l ikely to r ise , other things being
equal . To help the reader grasp the essential difference of pattern between
the Trend and Cycle alternat ives , Figure 3.1 presents a comparison plot of
Gross Nat ional  Product (GNP) under Trend and Cycle assumptions . (In inter—
oreting tne results that follow , DRCFS recommends that the reader consider
the Trend solution as the most probable outcome.)

Fi gure 3.1
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CEI - OPERATiONS AND MAINTEN ANCE

Forecasted escalation for the total O&M account is based on an
aggregation of forecasts for the 7 two-di git EOE categories that make it up.
(Of course , as we wi ll di scuss i n more deta i l, these two -digit forecasts are
also aggregations.) The forecast for O&M and its two— digit EOE components ,
under T rend an d Cycle macro assum pti ons , are presented in Table 3.1.
Considering the Trend solution firs t , what we observe is the CEI for total
O&M ach ieving a 6.8% growt h rate over the forecasted interval (fiscal 1978 to
1984). The annual pattern of change , in line with TRENDLONG demand behavior ,
is one of acceleration through 1981, a modest dampening i n f i scal 1982 , an d a
second period of acceleration beginning in fiscal 1983. Both in pattern and
magnitude , the forecast escalation for the O&M budget is different from that
suggested by more aggregative measures of price behavior . This point is
revealed quite clearly in Figure 3.2, wh ich presents compari son plots for
CEI-O&M with the GNP price deflator and the CPI for services (CPIS).

The behavior of CEI-O&M is , of course , explained by the escalation
behavior of the component two—di git EOE categories . The general pattern of
annual change is essentially the same in detail , but the magnitude of annual
escala ti on does s how s i gnificant variation (e.g., com pare CEI22 — Trans-
portation of Things to CEI31 — Equipment). Of particular importance to the
behavior of CEI-O&M is the pattern and magnitude of escalation in CEI25 —

Other Services and CE126 — Supplies which , with combined budget weights of
over 60% have a strong molding impact on CEIO&M .

Cons ider now forecasts for CEI-O&M and its major components under Cycle
macro assumptions also presented in Table 3.1.

Rela tive to the Tren d solution , the Cycle scenario leads to a pattern of
steadil y accelerating escalation in CEI-O&M culminating in fiscal 1982 when
the annual rate of escala ti on i s foreca s ted at a 9 .7% per annum rate , a
sizable 3.3 percentage points above the Trend forecas t for that year . As
before , the behavior of CEI-0&M reflects the behavior of the several two-
digit CE I’s of which it is an aggregation. Looking at the Cycle forecasts
for these component CEI’ s reveals a similar pattern of annual escalation but
with significant differences in the magnitude of change between categories in
a given year . Two— digit CEI’s that are escalating far more rapidly than
Total O&M are CE122 — Transportation of Things , increasing at an 8.7%
interval pace; CEI23 — Rents , C ommun i ca ti on , and Utilities , i ncreas i ng at a
9.1% rate; and CE126 — Supp li es , achieving a forecasted interval growth rate
of 8.8%. The reasons underlying the behavior of the two-di git CE I’ s are
examined in the sections that follow .

To give the reader a better feel for the differences between the Trend
and Cycle forecasts and in turn a more aggregative measure of escalation ,
F igure 3.3 presents a comparison p~ot between the Trend and Cycle forecas ts
for Total O&M (CEI-0&M) and the GNP deflator (PGNP). Over the fiscal 1978 to
fiscal 1984 period , the GNP deflator is on average 1.5% and 3% below the
respective Tren d and Cycle 0&M forecasts .
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In the sections that follow we examine in greater detail the specific a-
tion and forecasts for the EOE categories .

CE I 1 - Travel and Transportation of Persons

Escalation forecasts for trave l and transportation of persons (CEI31)
are the result of an aggregation from three bas e models: the first , a model
for Air Fares (CELI11); the second , a mo del for Hotel/motel Room Rates
(CE12121); and the third , a mo del for Meals Away from Home (CEI2I~~~. The
latter two models are aggregated together to form an escalation index for Per
Diem expense (CEI21U). The formal structure including aggre gation weights
used ( in parentheses ) is as fo l lows :

CEI21 - Travel and Transportation of Persons

CEI 211 - Air Fares (0.5)
CE 1212 - Per Diem (0.5)

CE 12121 - Hotel/Motel Room Rates (0.667)
CE 1 212 - Meals (0 .333)

The aggregation wei ghts used are based on typical travel experience of
personnel in industry and the military.

We now examine in broad deta il the construction and character of the
base models that make up this CE I .
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CE I 211 - Air Fares

Escalation in CEI211 is proxied by forecasted price behavior of Air
Fares , Chief ly  Coach (CP I42 111792 NS~O99 ). The model embodies three
economic factors : input costs (principall y la bor), th e gene ral le vel of
dem and in the economy , and the pattern of regulatory con str 3int in the
indu stry . The speci fic specification is as follows . The percent change
in the CPI for Air Fares (CP142111792NS@099) is specified to be a
function of changes in: l abor cost — as proxied by the Index of
Avera ge Hourly Earnings of Production Workers (JAHEADJEA), lagged over
tnree quarters; the strength of deman d in the economy generally — as
pr oxied by the inverse of the economy-wide unemployment rate (RU1); and
a seasonal dummy that picks up the tendency for rate increases to occur
in the third quarter of each year (SEASONQ3) . Detail on preci se
equation form in cluding regression coefficients is presented in the
Technical Appendix.

CEI 21? - Per Diem Expense

CE12121 -Hotel/Motel Expense

This budget component is prox ied by the CPI for Hotel/Motel
Room Ra tes collec ted by the Bureau of Labor Statistics (BLS). This
is an unpublished series due to the fact that the 315 collects data
in only 35 of its 56 sampling areas . However , we believe this
series adequately represents the movement of national hotel/motel
room rates to serve as a base for estimation.

The estimation of this index required the isolation of three
factors: operation and maintenance costs , seasonal variation in
demand , and pr i ce control effects . The cost vari able (COST2121)
includes three indexes with corresponding weights as suggested in
Trends in the Hotel/Motel Business, 1976, prepared by Harr i s ,
Kerr , Forster & Company. These include proxies for labor costs
(AHE7O1NS an d JAHEADJEA) , for energy and power costs
(WPISOP2 400NS), an d for capital costs (ICNRCOS fl . As expected ,
l abor accounts for the larges t portion of costs with a wei ght of
0.60. Energy and capital cos ts are given weights of 0.30 and 020,
respectivel y.

Strong seasonal price fluctuations and the effect of pr i ce
controls required the use of four dumy variables . SEASOr~Q2 ,
SEASONQ3 , SEASONQ4 accurately ex pl ain rate increases in the second
and third quarters and subsequent decreases in the fourth quarter .
PCDUM ca ptures the dampened rate increases re sul t ina from price
controls in the five quarters from 1971:4 through 197 :4.

A more detailed Jisc iss ion of these base models is f3und in
the Technical App endix to this chapter . 
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CE~~1 2  — Meals Away fr om Home

The index chcsen as a pr ox~ for this EOE subcomponent is the
C PI ~or Food Away from Home ~CPI12O0O0UONS~099), compiled h’, t h e
Bureau cf Labor Statistic s . The econometric model used to forecast
escalation in this index specifies the percent change of this Cr1
to be a function of three argument s — these are: operating cos t
(labor , material and capital), strength of demand for meals away
f rom home , and tne effect of seasonal ity on the price of a meal . A
more specific spec i ficati on , along with relevant statist ics , is
presented in the Technic al Appendix.

Forecasts for CE I21 and its Components

Trend escal ation forecasts for CEI21 — Travel and Transportation
of Persons and its components are presented in Table 3.2. The
escalation behavior over the 1978-1984 interval is somewhat more
moderate than is true for the total O&M account. The factor underlying
this behavior is the relativ ely moderate pace at which CEI2 11 — Air
Fares is increasing. The behavior of air fares generally reflects the
dampening influence of the more competitive rate-making behavior of
most major carriers. The per diem category , CE1212 , achieves an
interval growth rate of ~~~~~~~ effectively the same as for the whole 0&M
accoun t , but annual differences occur . The factor pushing this category
up is the Meals Awa y from Home component which is forecasted to increas e
at a brisk 8.4% growth pace over the interval , where in no year does the
annual rate of change fall be l ow 8.2%. Underlying thi s behavio r are
strong increases in operating cost , particularly l abor , ren t , and
energy Costs. (See the Technical Appendix for more forecas t detailJ
To reveal more clearly the difference disaggregation makes , Figure 3.4
present s a histor i cal and forecas t comparison of CEI21 with the more
aggregat -i ve measure CPI for Services (CPIS).

T a b l e  3.2 also presents forecasts for CEI 1 under the Cycle
alternative . In this solution , weak demand in fiscal 1978 and 1979
brings escalation forecasts in thi s category be l ow the Trend values .
There is a steady acceleration of demand and escalation after 1979
culminating in fiscal 19S2. In that year , escala tion in CEI21 is
forecasted at a per annum rate of 8.5% (2.1% above the Trend forecast).
Looking now at the Cycle forecasts for the three- and four -digit
com ponents of CEI21 , we see that as in the Trend solution CE 1212 — Per
Diem is escalating the most rapidly, fueled by forecasts for
particularly strong increases in CEI2122 — Mea ls Away from Home , which
achieves a rapid 9.4% interval escalation rate. The factors underlying
the esca la t ive  behavior of these base indexes are the same as discussed
in the Trend solution only their impact has been amplified due to the
more volatile and more rapi d pace of economic activity in the Cycle
solu ti on.
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- T’ ns~ orta~ ion of Thin Qs

T ’ie CE for th i s EOE cat eqorv is a composite ~f four sub inde x es :  E1221
2 rj cN  Frei~~sr, ZE:::2 (R37 1 F r e s g h t ) ,  2 E 2 3  ~, Parc~ l P a s t ) ,  and CE~~C4 (A i r
“e~~rt~ . The sp e cific ~.tior of this inde \ 3 nc~uding agqregation ~e~qhts is:

CE I~~ - Tran soor tation of Thin gs

CE I~~ i - Truck Freight (0.7S0)
E1222 - Rai l  Freight (0.1 4 0)

C E I ~~3 - Parcel Post (0.040)
2 E 1 2 4 - Air Freight (0.040)

These sub indexes are consid ered be l ow in sequence .

CE 1221 - Truck Freight

Truck freight rates are largely based on operating Costs of the
truc king industr y . The Interstate Commerce Commission (ICC ’ has
usuall y permitted truck freight rate adjus tments when operating ratios
have increased beyond ninety — five percent. (An operating ratio i~defined as the ratio of operating expenses to operating revenue.) In
addition , the ~CC is considering the possibility of exempting the
transport of military goods from regulated tariffs. Under this
condition , increases in freight rate costs would probably be translated
into increased freight rates very rapidly. For the above reasons , a
comprehensive mode l of truck transport operating costs was developed.

CE 122 1 has three general arguments: f i xed cost , var iable material
cos t , and variable labor cost. As a percent of total cost , these are
weighted 27%, 40%, and 33%, respectivel y. Within each cos t argument ,
variables from DRI Cos t Forecasting and Macro Models proxy specific
fixed and variable cost items . These cost items , their proxies , and
weights are as presented in Table 3.3.

Table 3.3

COST SPECIFICATION :
TRUCK FREIGHT (0E1221)

Fixed Cost (0.27)

Item We i ght Proxy Proxy Code

License and regis- 0.3033 State and Local Government TXGSL
tration fees (State Indirect Business Tax
an d Local)

License an d regis - 0.3033 Federal Government TXGF
tration fees Indirect Business Tax
(Fe deral )

Insurance 0.1150 Price Deflator . Investment PICNR
in Pri sate Nonres i dential
Structu res

Super -intendance 0.2717 Index ~f Hourl y Earnings JAHEAD JEA
of Production norkers ,
Total ~‘ri s-a t e Nonfarm

~
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Table 3.3 (cont’J. ~

Variable Material Costs -‘2 .40”

Item Wei ght Proxy Proxy Code

Fuel 0.70 W holesale Pr i ce Index , W P IO 5
Fuels and Rela ted
Pro ducts , and Power

Tires 0.10 Wholesale Price Index , WPIO7 12O1NS
T i res

Trucks 0.10 Who l esale Price Index , WPI1411O2NS
Truc ks

Insu rance (cargo ) 0.10 Wholesale Price Index , WPIIND
Industrial Commodities

Variable Labor Costs (0.33)

Item We ight Proxy Proxy Code

Trucking 0.50 Average Hourly Earnings , AHE421NS
Trucking

Warehousing 0.50 Average Hourl y Earnings , AHE422NS
Warehou sing

CE1222 - Rail Freight

Cost escalat ion in this subindex is proxied by a mode l for L~TTL (a
BLS total ra il rate index). Us ing data in percent change form , the
model was develo ped by regress i ng LRTTL on a cos t elemen t (COS TL~TT L )
and a market element (QGNP72). Two d ummy var i ab les (DUMLRTTL 1 and
DUIMLRTTL2) were also included to explain irregu lar price changes during
and immediately following price controls. The cos t and market elements ,
their components , and relevant weights are listed in Table 3..) .
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Ta b le 3.4

COST ELEMENT (COSTLRTTL)
RAIL FREIG HT (CE1222)

Variable Code Wei ght

Index of Hourly Earnings of Production JAHEADJEA 0.500
Workers , Total Pr i va te Nonfa rm

Wholesale Price Index , Fuels and Related WPIO5 0.202
Products , an d Power

Wholesale Price Index , Indus tr i a l Chem i ca l s WP IO6 1NS 0.010

Wholesale Price Index , T i res WP 1O7 12O1 NS 0.005

Wholesale Price Index , Ru bber Belts WPIO713O3NS 0.010

Wholesale Price Index , Lumber and Wood WPIO8 0.050
Pro ducts

Who lesale Price Index , Paper , Wood Bond WP IO9 13O 131NS 0.010

W holesale Price Index , Steel M i? ? Products WP1IO13NS 0.135

Wholesale Price Index , Foun dry Shop Products WPI1O15NS 0.037

W holesale Pr i ce Index , Ball an d Roller WPI1149O5NS 0.005
Beari ngs

Wholesale Price Index , Electrical Mac h i nery WP I117NS 0.036
and Equipment

Market Element (QGNP72)

Var i able Code We i ght

Gross National Product , 1972 Dollars GNP72 1.000

In the actual forecasting mode l , each of these explan atory
el ements is divided Into two components: large versus small cost
increases and strong versus weak demand. Although the components enter
one at a ti me , the large cost increas es and strong demand pressure
components each have regression coefficients that differ from their
respect i ve counterparts.
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CEI223 — ?arcel Pos t

The CEI for this subindex is pr oxied by CP123212399NS@099
(Consumer Price Index , Resi aential Postage Rates). This me asure
includes mail going by firs t clas s, air nail , fourth clas s, and parcel
post. As one might expect , the historical series shows very little
mo vement on a percent change ba sis s5 nce postal rate increas es occur at
sporadic interval s. The regulato ry nature of the U.S. Postal Service is
the cause of this atypical price movement.

XCOST is a cost measure which is devised to account for the
regulatory process. The firs t step in construct ing XCOST is to speci f y
an equation that would adequately represent those inputs which mos t
affect postage rates . The basic cos t measure is called COST and is
s peci f i ed in Table 3.5.

Table 3.5

COST MEASURE (COST )
PARCEL POST (CE I223)

Var i able Code Weight

Avera ge Hourly Earnings , Postal Service AHEPOST 0.700

Cos t Escalation Index , Air Fares CEI211 0.024

Cos t Escala ti on Index , Truck Freight CE1221 0.215

Cos t Escala ti on Index , Ra i l Fre i ght CE1222 0.061

This specification reflects the fact that the postal service is
hi ghly labor -intensive (weight of 0.7 on AHEPOST). AHEPOST (modeled
specifically for use in this CEI) is discussed in detail in the
Technical Appendix. The weighting scheme is derived from information
supplied by the U.S. Postal Service.

The cost measure is built on the theory that the Postal Service is
allowe d rate increas es which are based on the percentage increas e in
costs that have occurred since the las t rate hike. Further , rate
increases , w h i c h  occur  i n several consecu ti ve per i o ds , are presumed to
reflect the fact that the entire cost increase is not translated into a
rate increas e in period one. Therefore , in period two not only is the
actual cost increas e recouped , but also the difference between costs in
period one and the postal rate in period one. This theoretical
construct is then translate d into a special type of dummy cost var iab le ,
XCOST . In ef fec t, XCOST allows costs to bu ild up to a critical level
before a rate increas e is permitted.

~ 
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2E 12 4 - A 1 r F re~oht

Tn is CEI is prox ied ~y a cost buildup model des i gned to reflect the
operating and mainten ance costs int ’-in sic to the air cargo indust ry . As
is the case w i t n  all cost buildup models , it is as s umed that cost
increas es are passed through wi th in  a short period of time . Information
publi shed by the C iv i l  Aeronat ics Boar d (CAB ) indicates that this
assumpti on is valid. - 

The CAB also provided information required to
specif y the costs involved. Accordi ngly, this cost build—up mode l
contains two cost elements: 1) operating cost , and 2) maintenance cost.
Each of these is defined and weighted as presented be l ow in Table 3.6.

Table 3.6

COST SPECIFICA TION :
AIR FREIGHT (CE I224 )

Operating Cost

Item Weig ht Proxy Proxy Code

Equipment Renta ls  0.044 Rental Price of Capital , IPDENRCOSTNET
Equipment

Fli ght Crew and 0.266 Index of Compensation per JRWSSNF
Superintendence Man-hour , Nonf arm Bus i ness

Sector

insurance 0.007 Implicit Price Def lator , P I C N R
Investment , Private
Nonres idential Structures

Fuel 0.422 Who l esale Price Index , WP IO 5
Fuels an d Rela ted
Products , an d Power

Ma inten ance Cost

Item We i ght Proxy Proxy Code

Repair and Main- 0.047 Average Hourly Earnings , AHE3 6NS
ten ance Ele ct r ical Machinery

Repair and Main- 0.047 Average Hourly Earnings , AHE372NS
tenance Labor Airc raft

Equipment Rental 0.014 Rental Price of Capital , ICNRCOSTNET
Equipment

Fac ility Cost 0.014 Rental Price of Capital , IPDENRCOSTNET
Structures

~ 
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Table 3.6 (cont’J .)

Item W ei ght Proxy 4 r~ x v  cole

A ai i inis tr at~on 0.070 Inde \ of Hourl y Earn ings ~AHEAD EA
of Production Wor kers ,
Total ?“ i sate Nonfar’n

Rubber and P l astic 2.010 W holesa le  Pr ice Index , WP 07
Repair Parts Rubber and P las t ic

Products

Iron and Steel 0.010 Wholesale  Price Index , W PIIO1 NS
Repair Parts Iron and Steel

Structural Al uminum 0.010 ~holes ale Price Index , W PI1O 25NS
Repa ir Parts Mi l l  Shapes

Sheet A luminum 3.010 Wholesa le  Price index , W PI102 5O 102N~Repair Parts Aluminum Sheet , Heat-
treat able

Elect ron ic  Repair 0.010 Who lesale Price Index , WP I1F SNS
Parts Electronic Components

General Supp i ies o.oig Wholesale Price Index by W P I S O P2 61O NS
Stages of Processing,
Supplies for Manu-
facturing Industr ies

Forecasts for CE122

The forecasts for CE 122 and its component subindexes are g iv e n  i n
Table 3. 7 . The Trend forecasts indicate that all four base ~ndexesgenerally exhibi t  above-average inf lat ion through the forecas t period .
Conse guently , annual in f lat ion rates in the major EOE category are
expected to hover around 9% or 10% through 1981 and around 8% for the
1982 through 1984 period. The reason for thi s i nf la t i on  stems f rom the
relative importance of the rapidly escalating fuel and energy costs in
each of the subinde xes . (Detailed forecasts of each subindex are
presented in the Technical Appendix. )

Cycle-like conditions push the interval escala t~on rate f o r  0E122
up to a 9.9% pace. The annual pattern of change sees rates of increas e
in f isca l  1980 and 1981 of 11% and 11.9% , respect ivel y — approxi m atel y
2 percentage points above the Trend values in tnese years . Further
exa m inat ion of Table 3. 7 indicates that the esca la t ion  behavior of
CE 122 is f o rce a by strong increases across al l  of it s con st lt jer it t h ree-
digit categories . Though the re are d i f f ere nce s in degree . t he S t r o n g
esc a l a t ion  in each of the inc luded trans port modes is fo rceO by s i c a b l e
pressure on oper ating cost of ri sin g labor costs and ~ el prices . ~Seethe Technic a l  Appendix f~ r more ceta iled fo?’ec3 sts.~

1~”
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CE 123 - Rents , Communication , and Purchased U t i l i t i es

As the title may sugges t , this CEI is an aggregation constructed from
C i ~ s for three—digi t  EOE categories : CE I231 — Rents , CE1232 —

Communication , and CE1233 — Purchased Utilities . In turn , each of these
three — digit CEI s is also an aggregation from a series of fou r-d ig i t
commodity—specific “base models. ” The formal structure (aggregation weights
in parenthese s ) for the complete two-di git EOE category is as follows :

CE123 - Rents , Communication , and Purchased Utilities

CE1231 - Rents (0.315)

CE I231 1 - Rent for Structures (0.50)
CE 1 23 12 - Rent for Equipment (0.50)

CEI232 - Communication (0.295) - 
-

CE12321 - Telephone (0.95)
CE I2322 - Ma i l (0 .05)

CEI233 - Purchased Utilities (0.390)

CEI2331 - Water and Sewerage (0.10)
CE 12332 - Gas (0 .45)
CE12333 - Electricity (0.45)

The weights for the three -di git categories are based on Army -specific
Budget experience . The weights for the four -digit categories are estimates
based on typical industry experience.

We turn now to an examination of the character of each of these sub-
indexes :

CE 1231 — Rents

CEI23 11 — Rent  for  S t ruc tu r e s

Escalation in this bud get subcomponent is proxi ed by the
var iable ICNRCOST , a measure of the rental price of nonresidential
structures . The equation that generates ICNRCOST is of standard
economic  form for a rental price equation , incorporating four
e s s e n t i a l  arguments: the average dollar cost of capital
str uctures , an adjustment for the effect of taxation , a measu re of
pr i ce i nfla ti on for nonres id en ti al struc tu res , and a measu re of
depreciation. The precise specification is as follows :

~ 

- - - - -~~~~~~~~~~~~~ .-~~~



ICNRCOST PI CNR * (DELTAICNR 72 + COSTCAPA* .O1*
(1 - RTCGFS *ICNRDPNDIS)/(1 - RTCGFS)

where:

PJCNR Im p l i cit Price Deflator , Investment in Private
Nonresidential Structures

DELTA ICNR72 Depreciation Rate on Producers Real
Capital , Nonres i dential Structures

COSTCAPA = Average Cost of Capi ta l  after Taxes

RTCGFS = Statutory Corporate Tax Rate

ICNRDPND IS = Present Value of One Dollar Depreciation ,
Expenditu res for Nonres idential Structures

CE12312 - Rent for Equi pment

Escalation in this budget subcomponent is proxied by the
v ari abl e IPDENRCOST , a measure of the rental price of producers
durable equipment. The specification of the equation that
generates it is of the same general form as that for structures

• save for the inclusion of a term to adjus t for the influence of the
Federal rnvestmen t Tax Credit. The precise specification is as
follows :

IPDENRCOST = PI PDENR * (D ELTA IPDE NR72 + COSTCAPA* .O1)*
(1 - RTCGFS *IPDENRDPND IS - RITC +

DMYLONGAMENDMENT *RTCGFS*I PDENRDPNDIS*
R I T C ) / ( 1  - RTCGFS)

where:

PIPDENR = Implicit Price Def l ator , Nonresidential
Producers Durable Equipment

DELTA IPDENR 72 = Depreciation Rate on Producers Real
Equipment Expenditures

COSTCAPA = Average Cos t of Capital after Taxes

RTCGFS = Statutory Cor pora te Tax Ra te

IPDENRDPNDIS = Present Value of One Dollar Depreciation
for Nonresidential Investment in Producers Durable
Equipm ent

RITC = Effective Rate of the Investment Tax Credit

DMYLO NGAM EN DMENT = Dummy Var iab le  for ‘Long Amen~nent ’
to Investment Tax Credit

~
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CE 1232 — Communication

CE 12321 - Telephone

Extensive historical anal ysis indicated to us that the best
proxy (for escalation in this category) among existing forecasted
time ser i es was the CPI for services (CPIS). Of course , we do not
pretend that thi s measure will pick up as accurately ecalatio n ii
this budget area as a more s t ructur al ly  spec i f ic  mode l, but  i t
should provide an adequate measure of future escalation in
tele phone and commun i ca ti ons cos ts .

CE 12322 - Ma i l

The specification of this index is identical with CEI223 but
to assist the reader , it is presented again in Table 3.8.

Table 3.8

COST MEASURE (COST)
MAIL (CE I2 322)

Variable Code Wei ght

Average Hourly Earnings , Postal Service AHEPOST 0.700

Cost Escalation Index , Air Fares CEI211 0.024

Cos t Escalation Index , Truck Freight CE1221 0.215

Cost Escalation Index , Ra il Freight CEI222 0.061

CE1233 - Purchased Utilities

CE12331 - Water and Sewerage

The index chosen as a proxy for this subcomponent category is
the CPI for Residential Water and Sewerage (CP122311259NS@099).
The estimation of a forecasting mode l for this index involves the
specification of the appropriate operating costs which influence
water and sewerage rates . Information gathered from the Bureau of
Labor Statistics , the Amer ican Water Works Association , and the
In put-Output Structure of the U.S. Economy indicated the major
input s used and their weights as a percent of total cost. The
resulting estimating equations include a l abor cos t variab le based
on a forecas ti ng mo del fo r avera ge hourl y earn i ngs i n Wat er an-I
Sanitary Systems (AHE498NS) (see the Appendix for more details on
the equation ); a materials cost variable (C0ST2331) composed of
proxie s chosen from among series forecasted by the DRI Macro Model

.
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and the Cos t Foreca sting Model ; and two sets of dummy ~.ariab les to
account for price control s in the 1971:4-1970:4 and 1973:3-1973:4
periods .

The est imated inde x picks up the turning points w i th
reasonable accuracy and estimates yearly percent age changes in
CP I~~311259NS very closel y. A detailed specification of thi s
model includin g regression results is presented in the Technical
Appendix.

C E I 2 3 3  - Na tur al Gas

Escalation in this subcomponent is proxied by the movement of
the M arginal Industrial Price of Natural Gas as forecas t by the DRI
Energy Service . The mathematical detail s of the underlying Energy
Service models are too extensive to examine in detail in thi s
report. However , in general , the natural gas forecasts
incorporate the mos t timely estimates of known and future
rese rves , demands by major users , and the likely impact of past and
impending energy policy . For more details on the models that
generate this forecast , see the mos t current DRI Energy Service
Revi ew.

CE 12333 — Elect r ic i ty

Escalation in this category is proxied by the movement of the
Marginal Industrial Price of Electricity as forecas t by the DRI
Energy Service . Similar factors as those influencing ‘atural gas
price s are embodied in the models. For more details on the models
that generate this forecast , see the most current DRI Energy
Serv ice Review.

Forecas ts for CEI2 3 and it s Componen ts

Trend forecasts for CEI23 and its components are presented in
Table 3.9 below . In this forecast we find CEI23 increasing at a 7.7%
CAR over the forecas t period. The pattern of annual change is similar
to that discussed for CEI21 with the greatest rate of escalation
occuring in 1980 and 1981 and damp ening significantly after that time .
The behavior of this two -digit index tends to reflect the escalation
behavior of its several components . A particularly strong upward
influence is being exerted by escalation in the three -digit component
CEI233 — Purchased Utilitie s ; which , in turn , reflec ts very strong
forecasted escalation in CE12331 — Water and Sewerage Rates , and
CE1 2332 — Natural Gas . The behavior of the former is largely explained
by the large and increasing burden of debt service costs associated with
new Federally -required water treatment facilitie s . The increases in
the l atter reflect the strong upward pressure on natural gas price s
exerted by an ever-dwindling supply, exacerbated by current government
energy policy , relative to an ever— increasing demand. Fiqure 3.5
presents comparison plots of the components of CEI23 with forecasts for
more aggregative escalation measures .

~
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Table 3.9
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Table 3.9 (cont ’d.)
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The resul ts of the Cycle alternative are also presented in
Table 3.9. As shown , this alternative produces escalation above Trend
val ues in each year in the interval but the most pronounced acceleration
over the Trend solution occurs in fiscal 1981 and 1982. Of the several
component CEI ’ s that make up CEI23 , those whose escalation is mos t
sensi t ive to more Cycle- l ike macroeconomic conditions are CEI23 1 —

Ren ts (and its components), CEI2332 — Gas , and CE12333 — Electricity .
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0Ei24 .‘r intin g and Rep i ’o-c uct ion

The method employed in constructing t h i s  CE was to build a series wh i ch
w oul d reflect the costs of the pr lntin Q and publishing sector where these
costs wil ~ u l tim a tel y be ma n ife st as a change in on ce. The CP and the AH E
had to be modeled spec i fi c a lly for thi s CEI and part s of those , in turn , had
to be new l y modeled. The details of all of tne new models along .~ith the
‘~elevan t statistics are given in the Technica l 4ppe ndi x . The sectors of the
o ni n t ing and publ ishing industry which are included in t h is CE ! are: news-
papers , per iodicals , book publishing, oook pr int ing,  and miscellaneous
pub li sh i n g . Inform ation regarding the proper weights to assign to each of
the variables was gathered from two sources : 1972 Census of Manufactures
Industry Seri~s, News p aoe rs , Books and M i scellaneous Publ i shi n g; and U.S.
Industr ial Jut look - 1916. —

The spec ifi cation of 23124 is presented in Table 3.10.

Table 3.10

INPUT SPEC I FICATION OF
~R INT IN G AND REPRODUCTION ~CEI 24~

Item We ight Proxy Code

Paper 0. 49 Wholesa le  Price Index , Paper ~PIC91 3Oi3 1NS

Machinery 0.16 Wholesale Price Index , Special WPI116N S
Industri al Machinery

Ink s and Chem icals 0.10 Wholesale Price Index , WPI O 61NS
Industr ial Chemicals

Labor 0 .25 Avera ge Hourl y Earnings , A HE27 NS
Print ing and Publ ish ing

Forecast for CE IO4

Table 3.11 presents both the Trend and the Cycle forecasts for this
CE I . Under Trend assumpt ions , see this CEI escalating at a moderate
5.2% to 5.3% pace in fiscal 1977 and 1973 , but beginning in 1979 there
is a marked acceleration that increases escalation in this CEI by over
2.5 percentage points by 1981, when the forecast escalation is .8% per
annum . Though there is some moderation , annual escalation remains above
7% for the remaining years in the interval. A ll include d cost ele1len ts
contribute to this pattern of escalation behavior; however , the
strongest impact is generated by the S’~-pl us annual pace posted over the
interval by the paper price index WP1291301 31N5 .

CYCLELO NG assumptions ampi ify the tre”d cott ei ’n PL1,Ies’at el v ~. i t h
the largest annual increase of 1O.2~ occurring in fisca l 19S~’.
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CE125 - Other Services

CE125 is an aggregation of several detailed indexes . There are 3 three-
digit components; these include : CE1251 — Purchased Equi pment Mainten ance ,
CE1252 — Purchased ADP Maintenance , and CE1257 — Other Purchased Services .
Of these , CEI251 and CE1257 are broken down further to several four-digit
commodity —specific CEI~s. The formal structure is as follows :

CE125 - Other Services

CE1251 - Purchased Equipment Maintenance (0.282)

CE12511 — Aircraft Maintenance (0.367)
CE12512 — Missile Mainten ance (0.150)
CE12513 - Combat Vehicle Maintenance (0.324)
CE12514 - Ship Maintenance (0.010)
CE12515 - Electron ic/Communications (0.149)

CE 1252 — ADP Maintenanc e (0.017)
CE1257 - Other Purchased Services (0.701)

CE12571 - Base and Facility Maintenance (0.15)
CE12572 - Management  and Operation Research Studies (0.05)
CE12573 — Other Contractual Services (0.80)

The aggregation wei ghts used are based on Army budget data. Cons i der
now the char acter of each of these component indexes .

CE1251 — Purchased Equipment Maintenance

each equipment category included here has been broken down into
three maintenance cost categories: direct material costs , direct l abor
costs , and overhead costs . The weights for each cost category in each
equipment category are obtained from Army financial records . Detail
within the overhead cost term is also taken from Army financial records .
As was pointed out in Chapter 2, material and l abor detail is developed
from data found in the DRI-Army Procurement Study. The specifications
in this study as to types and wei ghts of material and l abor are for
construction of the equipment , not its maintenance. Yet , this presents
few problems since the general types of materials and labor used in
var i ous ma i ntenance acts w i ll be’ very similar . Our investigat ion
determined that the weight s of differ ent mat erials varied considerably
from task to task and also from year to year . Due to this likely
variability, a flexible forecast procedure is used which , in effect ,
pick s as extremes the highest and the lowes t escalation of mater ial cost
likely out of all possible weighting schemes for the include d materials
in order to determin e the sensitivity of the forecast to variable
wei ghting factors. 
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CE125U — Air craft Maintenance

The specification s for the material and labor cost elements
of this model are based on composition data for two rotary wing
aircraf t (the NTTAS and the AAH) and a general aircraft category .
The specification for the overhead cost term uses proxie s for
common overhead categories found in Army (DARCOM) resource man age-
ment reports for each equipment type. Weights for each cos t
element in CE12511 were obtained from the sam e Army report . The
specification is presented in Table 3.12 below.

Table 3.12

MAINTENANCE COST SPECIFICAT ION :
AIRCRAFT MAINTENANCE (CE 12511)

Material Cost (0.371)

Steel M i ll Produc ts WP I1O1 3NS
T it an i um M i ll Shapes WPI 1O25O5 NS
Foun dry Shop Products WPI1O15NS
Internal Combustion Engines WPI1194NS
Aluminum Sheet , Heat-Treatable WPI1O25O1O2NS
Elec tronic Components WPI1178NS
Ammun iti on WPI 15 13O2NS
Ru bber WPIO7
Industrial Material Ha ndling Equipment WPI1144NS
Bol ts , Nuts , Screws , R ivets WPI1O81NS
Plas tic Products WPIO72NS
Nonferrous M i ll Shapes WP I1O25NS
Iron an d Steel WPI 1O 1NS

Labor Cost (0.249)

Item Co de

Avera ge Hourly Earnings , A ircraft Production AHE3721NS

Average Hourly Earnings , A ircraf t Parts AHE372NS
Production

Average Hourl y Earnings , Elec trical Machinery
Production AHE36N S

- .. - - -
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Tab l’~ 3. 12 (cont i.)

Overhead 0.3581

Category Subcategory Proxy

Indirect Mission Production-Related WPI1 13NS (0.5)
(0.631) (0.40) WPISOP262ONS (0.5)

Facilities (0.20) CE1231
Indirect Labor (0.40~ JRWSSNF

Indirect Base Facilities (0.25) CE1231
Operation (0.243) Indirect Labor (0.50) JRWSSNF

Utilities (0.25) CEI233

Administration Indirect Labor (0.80) JRWSSNF
(0.126) Communication and CEI21 (0.2)

Travel (0.10) CE 1232 (0.8 )
Supplies (0.10) WP ISOP261ONS

CE12512 - Mi ssile Maintenance

The specifications for the material and labor cost for this
index are derived from Army data sources . The specification of the
overhead vector includes the same items found in the other equip —
inent categories , but the weights of the three basic overhead
categories are different. Mode l de tails are as presented in
Table 3.13.

Table 3.13

MAINTENANCE COST SPECIFICATION :
MISSILE MAINTENANCE (CE12512)

Material Cos t (0.231)

Item

Electronic Component s WPI1178NS
Aluminum Sheet , Heat-Treatable WPI1O25O1O2NS
Mill Shapes WP I1 O25NS
Steel Mill Products WPI1O13NS
Special Industrial Machi nery WP I116NS
Indu strial Chemicals WPIO61NS

Labor Cos t (0.375)

Item

Average Hourly Earnings , Completed ~u idedMissiles ,~HE1925NS

Average Hourly Earnings , Electrical M achinery
Production AHE35~S

_______ 
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Table 3.13 (cont’d .)

Overhead (0.394 )

Item Subcategory Proxy

Indi rect Mission (0.594 ) (specificatio n identical to 2511)
nd i ect Base Operation
(0.231) ~specific at ion i dentical to 2511)

A dm inistration (0.175) (specificatio n i dent ical to 2511)

CE I 513 - Combat Veh icles

The specifications for the material and l abor cost elements
of th is model are based on composition data for three tracked
combat vehicles : the M60 and XMl tanks , and the Armored Personnel
Carrie r . The specifications of the subcategories of the overhead
cost element is the same as in the aircraf t model. The complete
specification is as presented in Table 3.14.

Table 3.14

MAINTENANCE COST SPECIFICATION :
COMB AT VEHICLES (CEI2513)

Material Cost (O.38S)

Item

Internal Combustion Engines WPI1194NS
Indust rial Material Handling Equipment WPI1144NS
Foun dry Shop Pro duc ts WPI 1O 15NS
A lumin um Extrusions WPI1O25O 117NS
Har dw are WP I1O4NS
Integr ating and Measuring Instruments WPI1172O2NS
Ru bber and Plastic Products WP IO7
Car bon Plates WPI1O13O246NS
Pum ps and Compressors WPI 1141NS
M i ll Sh apes WP I1O25NS
Machinery and Equipment WPI 11

Labor Cost (0.291)

Average Hourl y Earn ings , Transportation
Equipm ent Production AHE37NS

• - - -
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Table 3.14 (con t)

Overhead Cos t (O.321~

Item Subcategory Proxy

Indirect Mission (0.595) (specification id cntica l to 25 11)
Indirect Base Ope ration
(0.209 - (specification ice nt i ca l to 25.1)

A am ini str at ion (0.196 ) (specification i centical to 2511)

CE12514 — Ship Repair and Maintenance

The spec i f icat ion of this model is develo ped from precise
information on ship composition gained from ~cth military and
nonmilitary sources . The precise specific .~tion is present~d in
Taole 3.15.

Table 3.15

MAI NTENA NCE COST SPECIFICA T IO N:
SHIP REPAIR (CE12514)

Material Cost (0.333)

Item Proxy Code

Carbon Plates WPI1O1302 36~SWire and Cable WPI 1O25NS
Switchgear , Switchbo ards , and Eauipment WPI1175NS
Plumbing Fixtures WPIIO5NS
Pumps W PI1 14IO 2 NS
Paint WPIO621NS
Industrial Material Handling Equipment WPI1144NS
Fuels and Lubricants WP IO5
Miscellaneous Manufacturing Supplies WPIS O P26 1O NS

Labor Cost (0.334)

Item Proxy Code

Average Hourly Earnings in Shipbuilding and
Repairing ~HE3 731NS

Overhead (0.333)

Category Subcate gory Proxy

Indirect Mission (0.631) (Specification i den tic al to 2511)
Indirect Base Operation
(0.243) (Specification identical to 2511 )

Admin i stration (0.126) (Specific at ion identical to 2511) 
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:s - C~~.~~ni-cat j-on s ar~~ Electro r~c Equi pm~ent ~aintenance

The sce :i’icat ion of tnis mood is developed rom general
~~~~~~~ Q a ’ n e c  rom Arm \ sources . W hat is included in. tne
soec i~ ic at ion are several item s judged to be of importance in
re~ a i r of tn~s type of equiomer .t. The specif ication is prese nted
be l ow in ‘able 3.16.

Ta ble 3.16

MAINTENANCE COS T SPECIFICAT ION :
COMMUN ICATION S AND ELECTRONICS (CE12515)

Material Cos t (0.218)

Item

W iring Devices WP I117 NS
E lect ronic Component s WPII17ONS
Integrating and Measuri ng Equipment WPI1172NS
Transformers and Power Regulators WPI1174NS
Swi tchgear , Switchboards , and Equipment W PI 1175NS

Labor Cost (0.42)

item

Average Hourly Earnings , Electrical Machinery AHE3GNS

Overhead (0.362)

Category Subcategory Proxy

Indirect M ission (0.583) (Specification identical to 2511)
Indirect Base Operations

(0.226) ( Speci f icat ion identical to 2511)
Administration (0.191) (Specification i dentical to 2511)

0 3 12 5 2  - Purchased ADP Maintenance

This cost escalation index is proxied by a cost buildup model which
reflects the ADP industry s s costs of p roviding maintenance and repair
services . By identify ing the relevant costs invo l ved and knowing that
future price increases mirror cos t increases , an acc urate forecast of
price activity can be generated.

_______________________
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A phone survey of ADP m ainten ance vondor s ‘iel ded the information
that labor cos t typicall y accounts fo r 80% of total costs mi the
major i ty of m aterial costs are for v iri ous electronic components .
Rather than rel y on an aggregate wage index , labor costs are pr ox ied by
an earnin gs series found in a BLS publi cat ion: Nat ion a l Survey of
Professional , Administrative , Techn ical , and C le ricaT Pay . This annual
bulletin cont ains , among other series , salary data for fiv e lev els of
eng ineering technicians . Based on the work descript ion s gi ven for
eng ineering technici ans at each level , the series for Engineering
Technicians , Level Four was selected for use in CE IC 5 . Its spec i f i c a -
t ion can be found in the Technica l  Appendi x .  Table 3.F presents the
detailed cos t information for CEI252 .

Table 3.17

MA INTENA NCE COST SPECIFICA TION :
ADP (CE I 252 )

Var iable Labor Costs (O.~ O)

Item Weight Proxy Proxy Code

Field Engineers 1.000 Annual Salary Index . A S E T I V
Eng ineerin g Techn ician ,
Level Four

Var i able Material Costs (0.20)

Item We i ght Proxy Proxy Code

Elect ron ic  Replace - 0.500 Who lesa le  Price Index , WP I1I7SN S
ment Parts Electronic Components

Electric Motors 0.200 Who l esale Price Index , WP I1 173OI NS
Electr ic Motors

Replacement Belts 0.100 Wholesale Price Index , WP1071303N5
Rubber Bel ts

Repl acement Bearings 0.200 Wholesale Price Index , WP III49tThNS
Ball and Ro ll er
Bearings

CE IU 57 - Other Purchased Services

This C~ I is made up of three component inde xo s : CE I.5 ’l ~aco .an d
Facilit y M aintenance), CE I2572 (Management and Operat ion ~~~~.irch
Studies , and CE I 2573 (Other Contr actu al Services ) . good pr ox ies
escalation in - e ich of these c i t O l o r i e s  were d~ voloped us in so~- e r a J
(let a iled cost bu i i dup node is . Pies e m e e  is are descr ibed in nore det .11 1
in the fol lowing par4graphs .
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CE :25~ 1 - Base and Facility Maintenance

Activities included under this component are: routine
maintenance , periodic repair , and minor construction of all
buildings and other structures . In dollar terms , repair and
construction made up approximately 80% of this CE I . To develop a
cost buildup mode l for such a disparate collection of activities ,
information is gleaned from several DRCFS plant and facility cos t
indexes under the assumption that mat erials and l abor used in
facility construction are also relevant in recurring repair and
maintenance jobs . The resulting mode l contains variable l abor and
material cos t elements: a m odified version of the eQuioment R&M
overhead element is also included . Table 3.18 details the costs ,
their weights , and selecte : proxies wh ich comprise CEI2571.

Table 3.18

MAINTE NANCE COST SPECIFICATION :
BASE AND FACILITY MAINTENA NCE (CE 12571)

Va riable Labor Costs (0.34)

Item Wei ght Proxy Proxy Code

Cons truction Labor 0.800 Average Hourly AHEC NS
Earnings , Cons truc-
tion

General Labor 0.200 Index of Hourly JAHEADJE A
Earn ings of Produc—

• t ion Workers , Total
Pr i va te Nonf arm

Var iable Material Costs (0.33)

Item Wejght Proxy Pro xy Co de

R&M Materials 1.000 Cost Escalation CEI261
Index , Supplies , GSD

_ _ _ _ _ _ _ _
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Table 3.18 (cont ’d)

Overhead Costs (0.33)

Item Weight Proxy Proxy Code

Administration and 0.660 Index of Compensa - JRWSSNF
Superintendence tion per Man-hour ,

Nonfarm Bus i ness
Sector

Paper 0.165 Wholesale Price WPIO913O131NS
In dex , Paper , Woo d
Bond

Cleaning Mater ia ls 0. 165 Wholesa le  Price WP IO679NS
Index , Mi scellaneo us
Chem i cal Pro duc ts
and Preparations

Personnel Trans— 0.010 Cos t Escalation CEI21
portat ion Index , Tra vel and

Transportation of
Persons

The la bor elemen t i nclu des AHECNS an d JAH EA DJEA with th e
weights indicated based on the fact that about 80% of facility R&M
expenditures is for repair and minor construction and about 20% is
gener a l ma i ntenance wor k. T he ma teri al element cor res pon ds to
Supplies (GSD) rather than some narrower specification due to the
wide range of projects included in this expenditure category. The
overhead element is designed chiefly to explain administrative
costs associated with base and facility R&M , but it also accounts
for personnel trans fers .

CE 12572 — Management and Operation Research Studies

The cost buildup approach to price escalation is used to model
CEI2572. The costs specified in the model represent expenses ~f
conducting research studies . Research and development studies are
la bor -intensive processes in which computers and business ma chi ies
add an auxil liary expense. Therefore , l abor costs are proxied by
JAHEADJEA (In dex of Hourly Earnings of Production Workers , Total
Pr i va te Nonfarm ) an d g iven a weight of 0.80 while equipment costs
are proxied by IPDENRCOSTNET (Rental Price of Capital Equipment )
and given a weight of 0.20. Accordingly, cost escal ation is
strongly influenced by wage inflation . 

-
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CE12ET 3 - Other Contractua l  Services

Tie CEI for this budget com ponent is proxied by a cos t buildup

~~del ~.n ich combine s an agg regate wage measu re (J RWSSNF) w i th  an
agg regate material mea sure (CE1261). These general coverage
variables are required because of the variety of services inc lude d
under this category: educational services , data processing
services , engineering services , logistic support , and
mi scellaneous services . These services are very labor -intense
activities . Estimates of labor cost range from 65% to 75% of total
cos t. Also , since the l abor required here is generally
profe ssional  in nature , JRWSSNF (Index of Compensation per Man-
hour , Nonfa rm Business Sector ) is the preferred proxy of l abor
costs and is given a weight of 0.70. Material costs are proxied by
CE1261 (Cost Escalat ion Index , Supplies , GSD), an Army—s pecific
measure of typical  items used , and are given a weight of 0.30.

Forecasts for CE125 and its Components

Table 3.19 presents escalation forecasts by fiscal year under
Trend and Cycle assumption s for CEI25 and its component categories .
Over the interval (1978 to 1984) CE125 is forecasted to escalate at a
6.8% pace , somewhat below the rate for the total O&M budget. The annual
pattern of change exhibits modest variation from year to year but what
variation does occur is consistent with the general pattern of economic
activity in the current Trend solution and the DRCF S pr i ce forecasts .
CEI25 is an aggregation that reflects the escalation behavior of its
component parts. For this reason , an examination of the forecasts for
the three — digit categories CEI251 , CEI252 , and CEI257 and their four—
di git com ponents reveals the sou rces of i ts be ha vi or . We can see
imediately that a strong dampening influence on CEI251 is being exerted
by the behavior of CEI251 , particularl y in the last three years of the
forecast interval , over which CE1251 never exceeds a 5% to 6% rate of
annual increas e — well below forecasts for other budget categories . If
we go down to the four-digit components of CE1251 we see that three
equipment cate gori es — CEI2S11 — A i rcraft , CE 12 512 — Mi ss i les , and
CEI2515 — Electronics/Communicatio n — are the sources of this very
dampened pattern. Though not explicit here , the reasons for this very
atypical behavior are largely explained by the presence in the material
specification for maintenance activities on these equipment types of
WPI ’ s for several types of elec tron i c componen ts w hi c h , in the current
CFS forecas t, exhibit a very dampened price escalation pattern ,
consistent with the historical pattern of price escalation for
electronic components. The forecasts for the four-digit equipment
categories presented in Table 3.19 are generated with material cos t
specification that gives each included material equal weight. In the
instance of the several included electronic components , the equal-
weight Option may overstate their true dollar importance in the
maintenance activity and thus , given their relatively dampened pattern
of escalation , understate the true rate of maintenance cost escalation
in these four -digit equipment categories. Because of this , the reader
should examine the “best and worst” po ssible escalation forecas t
alternatives that have been generated for CE1251 and presented at the
end of this section.

_ _ _ _  _ _  
_ _ _ _ _ _ _ _ _
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The component tending to accelerate the escalation in CE125 is the
relatively strong rate of escalation forecasted for CE1257 — Other
Purchased Services . Over the forecas t interval , CE1257 moves at a brisk
7.2~ rate. The annual pattern of pr i ce change is one of steadily
accelerating budget escalatio n through fiscal 1981 — a year in which
price s for goods and services bought in this category are forecasted to
increase at a 7.5% per annum rate. Subsequent years see a modest
deceleration of thi s pace. This general pattern of annual change
reflects a similar pattern across the 3 four—digit CE I’ s that dr i ve the
forecas t for CE1257 . However , of dominant influence , particui a’-’ly as it
affects the magnitude of price change , is the forecast behavior of
CEI2573 — Other Contractual Services which represents 70% of the
expenditures in CE1257. The steady 7%+ increases in all years except
for 1978 are largely explain ed by equally steady and large increases in
compensation to employees in a relat i vely l abor-intense category .

A far more pessimistic escalation outlook is indicated for CE125
under the more volatile Cycle condition s . As Table 3.19 reveals , Cycle
assumptions lead to a pattern of price change not unlike that un der the
Trend solution but the ma gnitude of annual escalation is greater
particularly in the expansion years of 1981 and 1982 which finds CEI2S
increasing at very bri sk 9% and 9.6% rates , respectively. The forces
underly ing the behavior of this aggregate CEI under Cycle are the same
as those discussed under the Trend solution. Looking at the th ree— digit
level of detail we see the general pattern and magnitude of escalation
is broad—based but of singular importance is the rapid escalation in the
large budget category CEI2573 — Other Contractual Services . (As we
indicated above , the escalation behavior of the four — digit equipment
maintenance categories should be examined in conjunction with the
“ sensitivity analysis ” results presented be l ow.)

~ 

- -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~‘ -~~~-~~~— . , -  - . ~~~~~~ -

55

Results of Sens itivity Analysis on Equipment Maintenance Components

of CE~251

As the above discussion has indicated , the variability of the
weight of different materials in the several  mainten ance ac t i v i t i es
leads us to tes t the sen sitivity of escalation forecasts for these
categories to alternative weighting schemes . Aga i n , as was described
above , the sensitivity test used in effect picks , in the first case , the
most rapid escalation rate possible for the “mate rial cost” term out of
all possible weighting schemes of the included materials and , in the
secon d case , tne least rapid escalation rate possible. These results
are presented be l ow for Trend and Cycle macro alternatives in
Ta b les 3.20 and 3.21, respectively. Each table presents best, worst ,
and control alternat i ves for each equipment category, as well as the
budget categories that they feed into via aggregation.

As Ta b le 3 .20 re veals , Total O&M is affected modestly by changes in
the escalation rates of the four-di git equipment categories . The
magnitude of change (either + or —) is smal l but significant , typically
0.1% in mos t years after 1978 and with differences of as much as + or —
0.2% in certain years . Moving down to CE125 , we see that the “best” and
“worst” alternatives have a slightly more pronounced effect ,
particularly in the l atter years of the forecas t interval , e.g ., 1983,
where differences range between —0.3% to +0.5%. As we would expect , the
“bes t and worst” alternatives have the mos t pronounced effect on CE1251
and its four -digit equipment -specific elements . As we have observed
before , the largest differences occur in the latter years of the
forecast interval where the dampening effect of the electronic
component becomes either completely modulated in the “best” alternative
or completely amplified as in the “wors t” alterna ti ve.

Table 3.21 presents the same anal ysis for escalation rates , in the
affected categories , un der Cycle assumptions. As we saw before , the
“best/worst” options lead to the greates t forecast variance in the four-
digit equipment maintenance CET s with this variance being
significantly reduced as we aggregate up to Total 0&M . We can also see
that , in comparison to the Trend results , the magnitude of variation
between forecasts is much larger in the Cycle solution (for example , for
CEI2511 — Aircraft Maintenance in fiscal 1982 the difference between
“best” and “worst” is 4.8%), with the largest differences forecasted to
occur i n 1982 an d 1983 .

To assist the reader in better evaluating these extremes ,
Figure 3.6 presents a comparison between the two mos t extreme
al terna ti ves — the “best” under Trend assumptions (BESTIRENO) and the
“worst” un der Cycle assumptions (WRSTCYCL) for CEIOM .
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Figure 3,6

CEIOM
Comparison Plot: BESTTREND vs. WRSTCYCL
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CE 126 - Supplies

The CE I for this EOE category is composed of seven subindexes : CE1261
(Supplies , General Support Division); CE1262 (POL, Mrcr aft’); CE1263 (POL ,
Other); CE1264 (Coal , Nonpetroleum —based Fuels); CE1265 (Medical Supplies);
CE1266 (Aviation Repair Parts); and CE1267 (ADP Supplie s). The formal
specification in cluding assigned weights is:

CE126 - Supplie s

CE1261 - General Supplies (0.69)
CE1262 - POL , Aircraft (0.05) -

CE1263 - POL , Ship (0.05)
CE1264 - POL , Other (0.05)
CE1265 - Coal , Nonpetroleum -based Fuels (0.01)
CE1266 - Medical Supplies (0.10)
CE1267 - Aviation Repair Parts (0.04)
CE1268 - ADP Supplies (0.01)

Each subindex is described in sequence .

CE1261 - Supplies , GSD

The BLS stages-of-proces sing indexes are constructed by combining
se~~ents of the regular comprehensive WPI. The procedure employed in
building CE1261 was to look at the component wholesale pr i ce indexes and
the BLS weights for each of these component s in WPISOP26 1ONS (Wholesale
Price Index by Stages of Processing, Supplie s for Manufacturing
Industries). The component WPI ’s are then divided into homogeneous
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block s , and tnese blocks are pr oxi ed by variabl es already forecas t bytne DRI Cost Forecasting Service.  However , rather than assume that the
BLS specification of 

- 
W PISOP26 1ONS adeq uately explains DOD supply

requir ements , informa tion provided by the Department of Defense was
incorpor ated to focus on tnose supplies which are of particular interes t
and dollar importance. The re sulting specification is given in
Table 3.22.

Table 3.22

COST SPECIFICATION :
GENERAL SUPPLIES (CE1261)

Variable Name Code We i ght

Wholesale Price Index , Industries , Other WP IINDO 0.011

Who l esale Price Index , Textile Products and WP IO3 0.006
Appa rel

Who l esale Price Index , Chemicals and Allied WPIO6 0.007
Products

Wholesale Price Index , Miscellaneous Chem ical WPIO679NS 0.002
Products and Preparations

Wholesale Price index , Rubber and Plastic W PJ O7 0.210
Products

Wholesale Price Index , Rubber Be l ts and WPIO713O3NS 0.015
Belting

Wholesale Price Index , Lumber and Wood WPIO8 0.018
Products

Who l esale Price Index , Paper , Wood Bond WPIO913O13INS 0.010

Who l esale Price Index , Corrugated Ship ping WPI09150323N5 0.371
Containers

Who l esale Price Index , Paper , Pulp, and A l l i ed  WP IO 9 0.082
Products

Wholesale Price Index , Special Industrial WPI 116NS 0.030
Machinery and Equipment

Wholesale Price Index , Switch gear , WP~1175NS 0.002
Switchbo ards , and Equipment

W ho lesale Price Index , Electr ical Machinery WPI 117NS 0.030
and Equipment

~~~~~~~~~~~~~~ ~~~~~~i~~~~: ‘i i.ii i: ~~~~~~~~~~~~~~~~
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Table 3.22 (cont’d.)

Variable Nam e Code ~e~ght

Wholesale Price Index , Graphite Electrode WP111790324NS 0.002

~hol e sa le  Price In dex , Transportation Equip — WPI 14 0.001
ment

Wholesale Price Index , Capacitors * WPI117811NS 0.036

Wholesale Price Index , Resistors * WPI117812NS 0.032

~rioles al e Price Index , Relays * WPI117821NS 0.024

Wholesale Price Index , Connectors WP1117824NS 0.040

Wholesa le  Price Index , Magnetic Tape WP I117825NS 0.022

Wholesale Price Index , Transistors * WP I117835 NS 0.018

Wholesale Price Index , Digital Bi—Polar WPI117841NS 0.012
Integrated Circuits *
Wholesale Price Index , Dig ital MOS Integrated WP 1117842NS 0.010
Circui ts*

Wholesale Price Index , Linear Integr ated WP1117845N5 0.006
Circu i ts*

CE 1262 - POL , Aircraft

Although aircraft  use a variet y of fuels , mil i tary aircraf t
primarily use AVGAS 100 and JP—4. The number of aircraft with
reciprocating engines using AVGAS 100 has been substantially reduced
during the las t decade and , thus , JP—4 constitutes the major fuel used
in military aircraft. JP—.4 fuel pr i ces are highly correlated with
kerosine prices . Therefore , PKBBL (Wholesale Price of Kerosine ,
Dollars per Barre ’

~), a pr i ce series forecasted by the DRI Energy
Service , proxies CE1262 .

~~~ *Lconometr,c models for these price series are developed specifically
for use in CE1261. The regression results and model specifications can
be found in the Technical Appendix.

- - - .  - —-.~~~ - -

Imsnr

~

o ~~‘~‘4~’



r
61

O E:263 - POL , Shi p

In mos t cases , ship s use petroleum bunker fuel #2. Unfortunatel y,
there exists no accurate proxy for the price behavior of thi s fuel .
Thi s being the case , the advice of knowledgeable personnel in the DRI
Energy Service was solic ited to identif y the bes t available proxy. In
their opinion , PDFBBL (Whol esale Price of D i s t i l l a te  Fuel , Dollars per
Barrel) mos t closely mirrors price activity for petroleum bunker fuel :2
and is , therefore , used to proxy CE1263.

CEI264  - POL , Other

To best represent the variety of fuels purchased in th i s category,
CE1264 is proxied by an equally -weighted combination of PGN (Pump Price
of Gasol ine , Cents per Gal lon)  and PRFBBL (Wholesa le  Price of Residual
Fuel Oil , Dol lars per Barre l ) .  The forecasts for these pr ice series are
developed by the DRI Energy Service .

C E I 2 6 5  — Coal , Nonpetroleum —based Fuels

CE I265 i s proxi ed by a combinat ion of two DRI Energy Service
var iables : PCONTRACT (Contra ct Price of Coal , Delivered , Dol lars per
Ton) and PSPOI (Spot Market Price of Coal , F.0.B ., Dollars Per Ton).
Since mos t of the coal purchased by the Department of Defense is under a
contract , the weights assigned to the proxies are 0.80 and 0.20,
respecti vely.

cEr266 - Medica l Supplies

The CEI for medical supplies is proxied by a cost buildup model
which combines WPIO635NS (Wholesale Price Index , Ethical Pharmaceutical
Preparations ) and WPI117NS (Who l esale Price Index , Electrical Machinery
and Equipment). The latter is included to represent the high technology
and electronic nature of various types of medical diagnostic equipment
likely to be purchased. The two categorie s carry weights of 0.90 and
0.10, respectively. To construct thi s index , an econometric
forecasting model for WPIO635NS was develo ped using regression
analysis. The newly developed mode l for WPIO635NS contain s , as do other
DRCFS price models , two major component s — a cost element and a market
element — which combine to explain pr i ce movement s over tim e . The
detailed specification and regression results can be found in the
Technical Appendix.

CEI267 - Aviation Repair Parts

This subindex of CEI26 is proxied by a cost buildup model which
incorporates the basic labor and materi al costs involved in the assembly
and manufacture of aviat i on repair parts . Since a wide variety of metal
(ferrous and nonferrous), nonmetal , elect rical , an d mechanical parts
are used in aircr aft and missile , engine , and exchangeable repair and
maintenance activities , the model is segmented into five cost elements .
These are detailed in Table 3.23 below .

~~~~~ ~~~~~ -~~~~~~~~
‘- ~~~~~~~~~~~~~ 

—
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Table 3.23

COST SPECI F ICATIO N:
A’.’I~ T ION REPAIR PARTS (CE 1267)

Variable Labor Cos t (0.500)

Item Weight Proxy Proxy Code

Production Labor , 0.190 Average Hourly AHE3721NS
Aircraf t Earnings , Aircraf t

Produ ct i o n Labor , 0.120 Average Hourly A HE372NS
Aircraf t Parts Earnings , Aircraf t and

Parts
Production Labor , 0.010 Average Hourly AHE1925NS
M i ss i le Pa rt s Earni ngs , Completed

Guided Missiles

Production Labor , 0.436 Average Hourly AHE35NS
.
~echanical Parts Earnings , N o n e l e c t r i c a l

Machi nery

Pro duc ti on La bor , 0.244 Average Hourly AHE36NS
Elec tr i cal Par ts Earn i ngs , Elec tr i cal

Machi  nery

Aircraft and Missile Repair Parts
Var iab le  Material Costs (0.100)

Item We i ght Proxy Proxy Co de

Structural Aluminum 0.142 Wholesale Price Index , W PI1O25N S
Mill Shapes

Sheet A l u m i n u m  0.143 Wholesale Price Index , WPI 1O25O 1O2NS
Aluminum Sheet, Heat-
T r e a t a b l e

T it an i um 0.143 W holesale Pri ce Index , WPI 1O25O5NS
T it an i um M i ll Shapes

Iron and Steel 0.143 Wholesale Price Index , WP I1O1 NS
Iron and Steel

W ire and Cable 0.143 Wholesale Price Index , WP I1O26NS
W ire and Cable

Elec tronics 0.143 Wholesale Price Index , WPI 1178NS
Electronic Com ponents

Ru bber and Plastic 0.143 Wholesale Price Index , WP IO7
Rubber and Plastic
Pro duc ts

_____________ -~~~ -~~~~~~--—~ —- ~~~~~~~~~~~~~~~~~~~~~ 
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Table 3.23 (cont’d .)

Engine Repair Parts
Variable Material Costs (0.060)

Item We i ght Proxy Proxy Code

Aluminum Shapes 0. 167 Wholesale Price Index , WP I1O25O1NS
Alum inum Shapes

Titan i um 0.167 Who l esale Price Index , WPI1O25O5NS
Titanium Mill Shapes

N i ckel 0.167 W holesale Pri ce Index , WP I1O22O116NS
N i ckel , Cathode Sheets

Other Nonferrous 0.166 Wholesale Price Index , WPI1O22NS
Pri mary Nonferrous
Shapes

Al lo ys 0.167 W holesale Pr i ce Index , WP I 1O24NS
Secondary Metal and
Al lo y Bas i c Sha pes

General Equipment 0.166 Wholesale Pri ce Index , WP I1 14NS
General-Pur pose
Machinery and Equipment

Mechanical Parts
Var iable Material (.os ts (0.217)

Item Weight Prox y Prox y Co de

Alum inum 0.125 Wholesale Price Index , WP I1O2SNS
Mi ll Shapes

Other Nonferrous 0.125 Wholesale Price Index , WP I 1O22NS
Pr imary  Nonfe r rous
Shapes

Har dware 0.125 W holesale Pr i ce Index , WP I 1O4NS
Hardware

M i scellaneous Metal 0.125 W holesale Pr i ce Index , WPI1 O8NS
Par ts M i scellaneous Metal - -

Products

Pum ps and Compressors 0.125 Wholesale Price Index , WPI1141NS
Pumps an d Com presso rs

Fluid Power Equipment 0.125 Wholesale Pr ice Index , WP I1143 NS
Fluid Power Equipment 

—.- .— ....— -
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Table 3.23 (con t ’ d . )

Item Wei ght Proxy Proxy Co de

Val ves 0.125 Wholesale Price Index , WPI 1149O 1NS
Valves and Fitt ings

Bea ri ngs 0.125 W holesale Pr i ce Index , WPI 1149O5NS
Ball and Roller Bearings

Elec tr i cal Par ts
Variable Material Costs (0.123)

Item Weight Proxy Proxy Code

Wir ing Devices 0.200 Wholesale Price Index , WP I1171NS
Wiring Devices

Ins truments 0.200 Wholesale Price Index , WP I117 2NS
Integrating and
Measur i ng Ins truments

Sw it c hgear 0. 200 W holesale Pr i ce Index , WPI 1175NS
Switchgear , Switch-
bo ards , and Equipment

Components 0.200 Wholesale Price Index , WP I1178NS
Electron i c Components

W ire 0.200 Wholesale Price Index , WP I1O26NS
W i re and Ca b le

CE 1 268 - ADP Suppli es

CE1268 is proxied by a cost buildup model. Information gained from
vendors of ADP supplies indicated that the costs of paper and magnetic
tapes are the two most important supply materials , with each of
approximately equal importance in total cost. Proxies for these two
su pply elements are WPIO913O131NS (Who l esale Price Index , Paper , Woo d
Bond) and WPI117B25NS (Wholesale Price Index , Ma gnetic Tape), eac h
gi ven an equal weight in the model .

Forecasts for CE126 and its Components

Forecas ts for CE126 and its subindexes are presented in
Table 3.24. The dominating influences in this EOE category come from
general supplies and energy . Rapidly escalating fuel prices in CE1262 ,
CEI 263 , CEI264 , an d CEI265 pull CEI26 up quickly through FY 1980. Only
the moderate escalation of CE1261 keeps CEI26 from inflating more
rapidly.

— , , --
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As we have seen before , the pace of economic activity in the Cycle
solut ion boosts annual rates of escala t ion for CE 126 s igni f ica nt ly
above the Trend values . Also , as we have seen before , the largest
increase s are forecasted for the fiscal years 1980 through 1983. The
most rapid annual escalation is a rate of 0.2% in 1981 (4 percentage
points above the Trend value). The dominan t influence on the escalation
behavior of CE126 is CE1261 — General Supplies , but lar ge annual
increases in the several POL categories is an important contributing
factor .

CEI31 — Equipment

The cost escalation index for this EOE category contains two major
subindexes : CEI J11 (Transportation Equipment ) and CEI312 (Machinery and
Equipment). The formal specification is as follows :

CEI31 - Equipment

CEI311 - Transportation Equipment (0.10)
CE1312 — Machinery and Equipment (0.90)

Each subindex is explained more fully be l ow .

CEI311 - Transportation Equi pment

The CEI for this subindex is proxied by WPI 14 (Wholesale Price
In dex , Transportation Equipment), an existing price model maintained
and updated by the DRI Macro Model . As defined by the Department of
Labor , Bureau of Labor Stat is t ics , WP I14 includes motor vehicles and
equipment , aircraft (fixed wing and rotary wing), and railroad
equipment.

CE1312 - Machinery and Equipment

The CEI for this subindex is proxied by the Whole sale Price Index
for General -Purpos e Machinery and Equipment (WPI114NS), an existing
price mode l maintained and updated by the DRI Cost Forecasting Service .
Included in this index , the BLS lists pumps , compressors , and equipment ,
elevators and escalators , fluid power equipment , material handling
equipment , mechanical power transmission equipment , scales and
balances , fans and blower s , an d miscellaneous general—purpose
equipment. Accordingly, the DRCFS model for WPI114NS is an identity
composed of seven subordinate whole sale pr i ce indexes , each of which is
forecasted by DRCFS. The model specification is presented in
Table 3.25.

L _ _ _ _ _ _ _ _ _ _  .
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Table 3.25

COST SPECIFICATION :
MACHINERY AND EQU IPMENT (WPI114NS)

Var i ab le Nam e Code We i ght

W ho l esa l e Pr i ce Index , Pumps an d Compr essors WP I1 141NS 0.138
Wholesale Price Index , Fluid Power Equipment WPI1143NS 0.099
Wholesale Price Index , Industrial Mater ia l
Handling Equipment WPI1144NS 0.206

W holesale Price Index , Mec han i ca l Power Trans-
m ission Equipment WPI1145NS 0.136

W holesale Pri ce Index , Fans and Blowers WPI1I47NS 0.071
Wholesale Pri ce Index , Valves and Fittings WPI1149O1MS 0.245
Wholesale Price Index , Bal l and Roller Bearings WPI1149O5NS 0.105

Forecasts for CEI31 and its Components

Forecas ts for CEI31 , CEI311, and CE1312 are presented in
Table 3.26. Since CE1312 is the dominating influence in this case ,
escalation in CEI31 approaches that in CE1312 through the forec as t
period . C-1 3 11 has a slight dampening effect as its annual inflation is
expected to be be l ow average through 1984. Cycle assumptions amplify
th e magnit ude of annual escala ti on ra tes , particularly in fiscal 1981
and 1982 where forecast esca lation exceeds Trend rates by 1. 7 and
3.8 percentage points , respectively.
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TECHNICAL A P P E N D I X

I. INTRODUCTION

Thi s appendix contains two types of information: 1) the statistical
results and /or technical specifications of all new DRCFS price and earnings
models developed specifically for use in the O&M Cost Escalation Index Mode l
discussed in the body of this report; and 2) the detailed forecas t tables for
all base models referred to in the body of the report . Regarding the former,
there are a total of twenty (20) new models. Fifteen (15) are used as proxies
for CEI’s or for components of CE I’s; five (5) are used as regressors for
modeling CEI proxies . In particular , the following price and earnings series
were modele d :

Pr i ce Models

Code Descrip tion Included In

CIAC Cos t Index , Air Cargo CE1224

C u T  Cos t Index , In te r s t a t e  T r u c k i n g  CE1221

~PIHOTEL Consumer Price  Index , Hotel/ Motel CE12121
Room Rates

CPI 12000000NS@099 Consumer Price Index , Meals Away CE12122
From Home

CP122311259NS@099 Consumer Price Index , Residential CE12331
Water and Sewerage

CP1232 12399NS @099 Consumer Price Index , Posta l Charges CE 1223

WP IO635NS Wholesale Pr i ce Index , Ethical CEI265
Pharmaceut ical Preparations

WPI117811NS Wholesale Price Index , Capacitors CE1261

WP I117812NS Who lesale Price Index , Resistors C E126 1

WP I 117821NS Who lesale Price Index , Re lays CE1261

WP 1117825NS Who lesale Price Index , Magnetic Tape C E1267

WP 1 117835NS Wholesale Price Index , Transistors C EI2SI.

WP I117841NS Wholesale Price Index , D i g i t a l  C E 12 61
Bi-Polar Integr ated Circuits

WP1117842NS Who l esale Price Index , Di gi tal MOS CE1261
Integr ated Circuits

WP1117845NS Wholesale Price Index , L inear CEI261
Integrated Circui ts
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Earnings Models

Code Description Incl uded In

AHEPOST Average Hourly Earnings , Postal CP 1232 12399NS @099
Workers

AHE27NS Average Hourly Earnings , Printing CE124
and Publishing

AHE498NS Average Hourly Earnings , Water and CP122311259NS@099
Sanitary Services

AHE7O1NS Average Hourly Earnings , Hotels , CPIHOTEL
Motels , and Tourist Courts

ASET IV Annual Salary Index , Engineering CEI252
Technician , Level Four

Eighteen (18) of these new models were developed using regression
analysis on the percent change form of the data at a quarterly frequency .
For these, the R—bar squa red , Ourbin—Watson , and Standard Error statistics
are presented with each model . The first two are listed immediately
following each equation; the Standard Errors of the regression coefficients
are listed in parentheses below the coefficients themselves. The other two
(2) models were constructed using the cost buildup approach — i.e.,
appropriate cost variables were selected from the DRI Cost Forecasting,
Energy, and Macro Models and combined using a priori weighting information
from the Input-Output Table of the U.S. Economy or troni industry sources .

The model discussions and detailed forecast tables are presented below
in sequential order according to CEI number .

II. KEY TO NOTATION -

(1) +, — , *, / = addition , subtraction , multiplication , di vision
oper ators

(2) %(X) = percent change form of the time series variable X

(3) X\t = the variable X lagged t periods

(4) MOVAVG(t to 1, X) = simple moving average of variable X from one
period lagged through t periods lagged

III. MODEL DISCUSSIONS AND FORECAST TABLES

CEI21 - Travel and Transportation of Persons

Three new models were developed for use in this major EOE category:
1) a regression model for CPIHOTEL (Consumer Price Index , Hotel/Motel Room
Rates ) which is used to proxy CE12121; 2) a regression model for 

— ~~~~~~~~~~~~~ 
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CPI12000000NS@099 (Consumer price I ndex , Meals Away From Home) which is used
to proxy CE12122; and 3) a regress ion mo-~ei for AHE7O1NS (Average Hourl y
Earn ings , H o t e l s , Motels, and Tourist Courts) wh icn ~s ~se d as an argumen t in
the CPIHOTEL regr ession model. These are ~iscus sed below.

Detailed forecast tables are presented for three base models:
1) CP142111792NS@099 wnich proxies CEI211; 2) CPIHOTEL wh ich proxies
CE12121; and 3) CPI12000000NS@099 which proxies CE12122.

CEI211 - A ir Fares

Table A.]. presents the detailed forecast for CP142111792NS@099
(Consumer Price Index , A ir Fares , C hi efly Coac h ) .

0 ,) ,,~~~,‘. ~~~~~ ~~~~~~~~~~~~
,~~1 52- .~ ‘:045,
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CE12121 — Hotel/Motel Room Rates

The model specification and relevant statistics for CPIRCTEL are:

%(CPIHOTEL) = 1.16172 + O.137588~%(COST2121) +

(0.1991) (0 .5862)

O.6496 03*SEASON Q2 + 1.05341*SEASONQ3 -

(0.2456) (0.2584)

O.7296 14*SEAS ONQ4 - 1.10811*PCOUM
(0.2476) (0.2719)

R-bar squared = 0.6997
Our bin-Watson 0.9912

CPIHOTEL (1 + % (CPIHOTEL)/100)’CPIHOTEL\l 
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where:

CPI HOTEL = Consumer Price Index , Hotel/Motel Room Rates

COST2121 = O.60*(O.5*(AHE7O1NS\3)/1.553 + O.5*JAHEADJEA +
O.30*WPISOP2400NS\1 + O.1O*~. ICNRCOST/O.O885 )

AHE7O1NS Average Hourl y Earnings , Hotels , Motels , and
Tourist Courts

JAHEADJEA = Index of Hourly Earnings of Production Workers ,
Total Private Nonfarm

W PISOP24 00N S Whole sale Price Index of Stages of Processing ,
Processed Fuels and Lubricant s

ICNRCOST Rental Price of Capital , Nonres idential Structures

SEASONQ2 , SEASONQ3 , SEASONQ4 = Seasonal Dummy Variables for
the 2nd , 3rd , and 4th Quarters

PCDUM = Price Control Dummy Variable for 5 Quarters from
1971:4 to 1972:4

As can be seen , this specification includes an explan atory cost
measure (COST2 12 1), three seasonal dumm y variables (SEASONQ2 , SEASO NQ3 ,
SEASONQ4), and a pr i ce control dummy (PCDUM). COST2121 includes the
variables and corresponding weights suggested by a priori information.
These dummy variables account for strong seasonal fluctuations in room
rates and the effects of pr i ce controls. The resulting estimated
equation yields the statistics listed above. While the R.—bar squared is
wholly acceptable when working with data in percent change form , the
Durbin—Watson statistic indicates the likely presence of positive auto-
correlation . Correcting for first—o rder autocorrelation yields the
following equation:

%(CPIHOTEL) = 1.06202 + 0.169225*%(COST212 1 ) +
(0.2305) (0.06400)

O.665927*SEASONQ2 + 1.O0778*SEASONQ3 -
(0.1606) (0.2017)

O.803505*SEASONQ4 - 0.589133*PCDUM +
(0.1650) (0.3811)

- O.592556*RHO
(0.1464)

R-bar squared = 0. 7 8 0 9

Durb in—Watson = 2.0962



Industr ies). The component WP I ’ s are then divided into homogeneou~
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In this equation RHO accounts for the portion of the error trans—
mitted from error term to successive error term . Note , however , that
these estimated regression coefficients have not changed significantly
from those in the first equation. This being the case , either model
could be used with confidence . The original is used in the CEI model.

Table A .2 presents the detai l ed forecast of CPIHOTEL .
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The industry — specific aver age hourly earnings series (AHE7O1NS)
included above was also estimated for use in this subcategory. The
equation and stat ist ics are:

% ( A H E 7O 1N S )  = 0.726653 + O.417172*%(JRWSSNF\3) +
(0.4041) (0.2260)

2.95823*(0.33 *S EASONQ3 ) + 4 .96 149 * (Q .67 *SEA SO NQ4)
(0.8300) (0.5013)

R-bar squared 0.82
Durbin—Watson = 1.89

AHE7O1NS (1 + %(A HE7O 1NS)/ 100 ) *AHE7 OINS\1

where:

JRWSSNF = Index of Compen sation Per Man-hour , ~onfar’~
Business Sector
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SEASONQ3, SEASONQ4 = Seasonal Dummy Var i ables for the 3rd and
4th Quarters

JRWSSNF is an indicator of general wage patterns in the economy .
Since hotel , motel and tourist court workers are generally not highly
unionized , one would expect them to follow the general pattern with a
lag. Also , the coefficient (0.417172) indicates the reality of these
workers ’ wages deteriorating relat i ve to other occupations . The
variation on seasonal dummies would account for wage increases
occurring some time in the middle of the fourth quarter of each year and
the impact being felt predominantly in the fourth quarter and slightl y
in the first quarter .

CEI2122 - Meals Away From Home

The model specification and relevant statistics for
CPI12000000NS@O99 are:

%(CPI12000000NS@099) = 0.270823 + O.545369~%(JAHEADJEA) +(0.1882) (0.1457)

O. 169042*%(C0ST2 122) ÷
(0.02919)

O.O988634*(CNFOOD - CNF000\1) -
(0.03642)

O.336755*SEASONQ1 — 0.549690*PCDUM
(0.1285) (0.2004)

R—bar squared = 0.7369
Durbin—Watson = 1.5939

CPI12000000NS@099 = (1 + %(CPI12000000NS@099)/100)*
CP Ii 2000000NS@O99\1

where:

CPI12000000NS@099 = Co nsum er Price Index , Meals Away From
Home

JAHEADJEA = Index of Hourly Earnings of Production Workers ,
Total Private Nonfarm

C0ST2122 = O.07*WPIO1\1 + O.63*WPIO2 VL + O.29*((WPIO5 +
WPIO5\1 + WP IOS\2 )/ 3) + 0.O1*(ICNRCOST\.l)/O.0885

W PIO 1 = Wholesale Price Index , Farm Products

WPIO2 = Wholesale Price Index , Processed Foods and Feeds

WPIO5 = Wholesale Price Index , Fuels and Related Products ,
and Power

ICNRCOST = Rental Price of Capital , Nonres i dential Structures
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CNF000 = Personal Consumption Expenditures , Foo d

SEASONQ 1 = Seasonal Dummy Var iable for the 1st ~uarter

PCDUM Price Control Dummy Var iable for 5 Quarters from
1971:4 to 1972:4

The estimation of this index required the appropriate specifica-
tion of the relevant operating costs (labor , material , and capital), an
indication of demand for meals away from home, and an accounting of
seasonal price variation as well as price control influences from 1971:4
to 1972:4. The resulting equat ion includes a l abor cost var i able
(JAHEADJEA), a materials cost variable (C05T2122), a dem and measure
(CNFOOD), and two dummy variables — a seasonal dummy (SEASONQ1) and a
pr i ce control dummy (PCDUM). The standard errors of each estimated
regression parameter indicate their significance : the R—bar squared
and Durbin—Watson statistics are acceptable.

Table A .3 presents the detailed forecast of CPI12000000NS@099.
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CE122 - Transportation of Things

Four new models were developed for use in this major EOE category: 1) a
cost buildu p model for Interstate Trucking (Cu T) which is used to proxy
CE1221; 2) a regression model for CP123212399NS@099 (Consumer Price Index ,
Postal Charges ) which is used to proxy CE1223; 3) a cost buildup model for
Air Cargo (CIAC ) which is used to proxy CE1224; and 4) a regression model for
AHEPOST (Index of Average Hourly Earnings , Postal Workers) which is used as
an argument in the postage regression model.

Detailed forecast tables are presented for four bas e models: 1) C u T
wnich proxies CEI221; 2) LRTTL which proxies CE1222; 3) CPI23212399NS@099
which proxies CEI223; and 4) CIAC which proxies CE1224.

CE1221 — Truck Freight

The new cost buildup model for interstate trucking used to proxy
CE1221 differs from the original DRCFS trucking cost index in two
respects: 1) the new index has a more comprehensive coverage of costs ;
and 2) the weights of common-cos t items have been altered to reflect the
current characteristics of the truck4ng industry. The equa t ion
specification of CIIT (Interstate Trucking Cost Index ) in level fo rm
includes DRCFS and DRI Macro Model variables as follows :

CIIT = O.400*(O.700*WPIO5 + 0.040~WPI071201NS +O.160~WP I141102NS + 0.100*WP IIND) + 0.330*(O.500*
(AHE42 1NS/3.289 ) + 0.500*(AHE422NS/2.512)) +
(0.270*(0.3033*(TxGF/16.275) + 0.3033*(TXGSL/54.OO) +
O.1183*PICNR + O .2751*JAHEADJEA)

where:

AHE421NS = Average Hourly Earnin gs , Trucking

AKE422NS = Average Hourly Earnings , Public Warehousing

JAHEADJEA = Index of Hourly Earnings of Production Workers ,
Total Private Nonfarin

PICNR = Implicit Price Deflator , Investment , Private Non-
residential Structures

TXGF = Federal Government Indirect Business Tax and Nontax
Accrua l s

TXGSL = State and Local Government Indirect Business Tax and
Nontax Accruals

WP 1IND = Who l esale Price Index , Industrial Commodities

W P I O5  = Wholesale Price Index , Fuels and Related Products ,
and Power

-- . 1~ . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -
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W PIO7 12O1NS = Who lesale Price Index , Tires

WPI141IO2NS Wholesa le Price Index , Truc ks

Ta b le A .4 presents the detailed forecast of CIIT.
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CE 1222 - Rai l  Freight

Table A.5 presents the detailed forecast for LRTTL (Price Index ,
Rai l road Freight Rates , Tota l ) .
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C E1223 - Parcel Pos t

The model specification and relevant statistics for
CP123212399NS@099 are:

%(CP123212399NS@099) 1. 22485*%(XCOSTPOST)
(0. 06997)

R-bar squared = 0.8974
Ourbin —Watson = 1.7276

CP123212399NS @099 = (1 + %(CP 1232 1239 9NS@099)/ l00)*
CP123212399NS@099\1

where:

XCOSTP OST = a var i at i on of COSTP OST

COSTPOST = 0.3*(O.92*(O.78*CE1221\1 + 0.22*CE1222\l) +
0.08*CE1221) + 0.7*AHEPOST\2

AHEPOST = Index of Average Hourly Earnings , Posta l Workers

CEI211 Cost Es c a l a t i o n  Index , A ir Fares

CE1221 = Cos t Escalation rndex , Truck Freigh t

CE1222 = Cost Escalation Index , Ra il Freight

In this model , COSTPOST is a composite of the relevant operating
costs fac ing the U.S. Postal Service. As can be seen , it includes CE I’ s
for three modes of transportation and an earnings index. However , due
to the regulatory process involved , these costs are not passed through
cont inuously. This being the case , an EPS ROUTINE was des i gned to allow
costs to build up to some critical level before permitting an increas e
in the postage rate CPI. Thus , XCOSTPOST can be viewe d as a special
type of dunmy var i able.

Table A .6 presents the detailed forecas t for CPI23212399NS@099.
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The indust ry-specific average hourl y earnings index (AHEPOST)
included above was also estimated for use in this subcategory . The
equation and sta t is t i cs  are:

%(AHEPOST) = 1.38 + 3.26*SETLMNT + O.237*%(AHE48 1NS) -

(0.42 15) (0. 7596) (0.0993)

l.95tSEASON Q 1 + O.337 *CEDUM4
(0.5631) (0.0747)

R-bar squared = 0.7616
Durbin-Watson = 2.46

AHEPOST = (1 + %(A HEPOST)/ 100) *AHEP OST\ 1

where:

AHEPOST Index of Average Hourly Earnings , Postal Workers

AH E481NS = Average Hourl y Earnings , Tele phone Communi ca ti on

SETLMNT = Strike Settlement Dummy Variable for 2 Quarters
from 1970:2 to 1970:3

SEASON Q1 = Seasonal Dummy Variable for the 1st Quarter

CEDUM = Cost—of—Living Var i able

The index used is from Employment and Earnings , which is published
by the Bureau of Labor Statist ics. Un li ke other AHE series , th i s i s an
index and is not reported in that pub l icat ion on a monthly basis ,
al though it is calculated monthly. It is available historically since
1967.

_ _
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The model include s a strike settlement dummy, a seasonal dummy, a
cost—of—l iving variable , and a wage series which moves similarly to the
postal workers wage series . The strike settlement dummy is used to
accoun t for the aftereffects of the postal walkout of March 18—25, 1970
and is entered in 1970:2—1970:3. The seasonal dummy is present in the
firs t quarter of each year and ‘it captures the effect of the post-
Christmas lull when both overtime hours an d number of workers employed
are reduced. The cost-of-living variables take account of the fact
that postal workers get biannual wage adjustments based on increases in
the CPI. Finally, the average hourl y earnings var i able which is used in
explaining wages of postal workers is AHE481NS. The overall wage model
for posta l workers does very wel l  in capturing the turning points in the
series and also has a relat ively hi gh R—bar squared (0.76).

CE1224 - Air Cargo

The specif ication of this cost buildup model combines DRCF S and DRI
Macro Model var i ab l es as follows :

CIAC = 0.74*(0 .36*JRWSSNF + 0.57*WPIO5 + 0.06*
IPOENRCOSTNET/0 .162 + 0.0l*PICNR/O.718) + 0.26*(O.55*
(0.66* (O .5*A HE372NS / 3 .446 + O.5*AHE36NS/2.773) +
0.34*(0.20*WP 110250102NS + 0.20*WP I1O1NS + 0.20*
WPI 1 178NS + 0.20*WP I1O25NS + 0.20 *WPI O 7))  + 0.45*
(0.6*JAH EADJEA + 0.4*(0.3*IPDENRCOSTNET/O.162 ‘r 0.3w
ICNRCOSTNET /0.082 + 0.4*W PESOP26 1QNS)) )

where:

AHE36 NS = Average Hourly Earnings , Electr i cal Mac hi nery

AHE372NS = Average Hourly Earnings , Aircraf t and Parts

ICNRCOSTNET = Rental Price of C a p i t a l , Structures

IPDENRCOSTNET = Rental Price of Capital , Equipment

JAHEAD IJEA = Index of Hourly Earnings of Production Workers ,
Tota l  Private Nonf arm

JRWSSNF = Index of Compensation Per Man-hour , Nonf arm
8usiness Sector

P I CNR = Im p l i c i t  Pr i ce  Def l ator , Inves tment , Private Non-
res i dential Structures

WPIO5 = Wholesale Pri ce Index , Fuels and Relate d Pro ducts ,
and Power

WPIO7 = Wholesale Pr i ce Index , Rub ber and Plas t i c Pro ducts 

~~. . .— . -~~~~~~~~~~~-~~~~~~- — . -
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WP I1O1NS Wholesale Pr i ce Index , Iron an d Steel

WPI1 O25NS = Wholesale Pr i ce Index , Mi ll Shapes

WPI1O25O1O2NS = Wholesale Price Index , Aluminum Sheet , Heat—
treat able

WPI 1178NS = Whole sale Price Index , Electronic Components

WPISOP261ONS = Wholesale Price Index by Stages of Processing,
Supplies for Manufacturing Industries

This specification accounts for aircraft flying operations and
ma intenance expenses . Expenses for flying operations include fli ght
deck crew expen ses (JRW SSNF ), fue l and oil costs (WPIO5), equipment
rental costs ( IPD ENRC OST NET), and insurance expenses (PICNR ).
Maintenance expenses include labor , mater ials , and equipment used for
repair and maintenance activities .

Ta b le A .7 presen ts the deta i led forecas t for CIAC .
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Table A .7 (cont’d.)
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CE1 2 3 — Rents , Communications , and Utilitie s

Two new model s were developed for use in this major EDE category : 1) a
regress ion model for CP122311259N5@099 (Consumer Price Index , Residential
Water and Sewerage ) which is used to proxy CE12331; and 2) a regression model
for AHE49SNS (Average Hourl y Earnings , Water and Sanitary Services ) which is
used as an argument in the water and sewerage regression model . (NOTE: The
postage regression model which is used to proxy CE12322 is discussed above
under CE1223 .) A detai led forecast table is presented for CP1223 11259NS@099.

CE1233 1 — Water and Sewerage

The model specification and relevant statistics for
CP122311259NS@099 are:

%(CP122311259NS@099) = 1.30912 + 0.372105*%(AHE498NS\3 ) +
(0.4224) (0.1982)

O.0788721*%(C0ST2331) - 1.22580*PCDUM1 —

(0.04 131) (0.4380)

1. 21403*PCDUM2
(0.670 0)

R—bar squared = 0.3718
Durbin—Watson = 1.6544

CP122311259NS@099 (1 + %(CP122311259NS@099)/100)*
CP122311259NS@099\1

where:

AHE498NS = Average Hourly Earnings , Water and San i tary
Serv i ces

C0ST233 1 = 0.6382*WPISOP24 00NS\7 + 0.0938*WP IO61NS\7 +

O.0290*WP IO622NS\7 + O.0442*WPIO9\5 + O.0491*WPI1 O1NS\7 +
O.0190*WPI1O7NS\6 + O.0198*WPI 1O5NS\7 + 0.0064*WPI117NS\3 +
0.0140*WPI1O83NS\2 + O.0309*WPI1O2NS\7 + 0.0082*
WPIO712O1NS\4 + O.0040*WPI1O72NS\7 + O.0394*WPI 114\7 +
O.0040*WPI1O81\6

WPISOP2400NS = Who l esale Price Index by Stages of Processing,
Processed Fuels and Lubrican ts

WPIO61N S = Wholesale Price Index , In dustrial Chemicals

WPIO6 22 NS = W holesale Pr i ce Index , Paint Mater ials 

- —~~~~~~~~ .-~~~~~~~~~~~ -—-‘--- .~~~~~~~~
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WPIO9 Who l esale Price ndex , Pul p, Pa per , an d Al l ied
Products

WPI 1O1NS = Wholesale Price Index , Iron and Steel

WPI1O7NS = Wholesale Price Index , Fabri cated Structural Metal
Products

WPI1O5NS = Wholesale Price Index , Plumb ing Fixtures

WPI1O72NS = Who l esale Price Index , Metal Tanks

WP I1O81NS = Wholesale Price Index , Bo lts , Nuts , Screws , and
R i vets

WP I1O2NS = Wholesale Price Index , Nonferrous Metals

WP I117NS = Wholesale Price Index , E l e c t r i c a l  M a c h i n e r y  and
Equi pment

WP I1O83NS = Who lesale Price Index , Li ghting Fixtures

WP I 114NS = Who l esale Price Index , General—Purpose Machinery
and Equ i pment

WPIO7 12O1NS = Wholesale Price Index , Tires

PCDUM1 = Price Control Dummy Variable for 5 Quarters from
1971:4 to 1972:4

PCDUM2 = Price Control Dummy Variabl e for 2 Quarters from
1973:3 to 1973:4

The stat istical results presented above should not be regarded as
an indication of poor performance . Rather , given the dat a l imitat ions
encountered in estimating this CP I, more attention ought to be given to
the mode l’ s abi l i ty to estimat e turning points wel l .  Also , i t  is
comforting to not e from a budgetary view that the model accurately
estimate s annual percentage changes despite data constraints and
institutional peculiarities . The Durbin-Watson statistic is above the
upper l imit , indicating that first-order autocorrelation is not a
potent ial problem.

_ _ _ _ _
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Table A .8 presents the detailed forecast for CP122311259NS@099.
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The industry—s pecific average hourly earnings series (AHE498NS)
included above was also estimated for use in this subcategory . The
equation and statistics are:

%(AHE498NS) = 0.0821737 + 1.07094*%(JAHEADJEA) +
(0.2601) (0.1504)

O.0698745*%(JQIND49&G) - O.710115*SEASONQ2 -
(0.05634) (0.1677)

0. 531762*PCDUM
(0.2816)

R-bar  squared = 0.555
Durb in—Watso n = 1.9382

AHE498NS = (1 + %(AHE498NS)/100)*AHE498NS\1

w here:

AHE498NS = Average Hourly Earnings , Water and San it ary
Services 

.

JAHEAOJEA = Index of Hourly Earnings of Production Worke rs ,
Total Private Nonf arm

JQIND49&G = Industrial Production Index , Uti lities

SEASONQ2 = Seasonal Dummy Var i able fo~ the 2n d Quarter

PCDIJM = Price Control Dummy Variable for 4 Quarters from
1972:2 to 1973:1

In this equation , JAHEADJEA expla ins the variation in AHE498NS
result ing from changes in hourly earnings for the nation as a whole.
JQIND49&G accounts for industry -specific production levels and
corresponding overtime payments . S EASONQ2 and PCDUM explain seasonal
and sett lement var iation and the effects of price controls ,
respectively. The R—bar squared was lowered s igni f icant ly  due to an
outlying data observation in 1969:4, and the Durbin -Watson indicates
that autocorrelation is not a problem .

_ _ _ _
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CE124 — Printing and Reproduction

One new mode l was develo ped for this major EOE category which itself
consists of only one cost escalation index. The addition is a regression
model for AHE27NS (Average Hourly Earnings , Printing and Publishing ) whi ch is
used as a cos t component in CE124. The model specification and relevant
stat is t ics for AHE27NS are shown below , and the detailed forecas t for CE 124
is presented in Tab le A .9.

C E I 2 ’ . - P R I ’ . ’ i - ’., 0.3.... R S 2 R C C . . C 7 1 0 3 .
A 55 ’..MP 3 .5

2. 1 6 2 2 . .. Y E S R S)

1 9 7 ’  1’. ’3 1’.~~9 1 3 0 2  32’ . i  1961 1 3 . 5  1 9 5’

3 0 1 2 ”  3 . 0 0 2  1 . 3 5 3  1.11. 1 . 1 3 0  1 . 2 5 3  1 . 3 6 5  1 .86 1 . 5 9 5  ¶
32 — 5 . 2  5 . 5  5 . 1  7 . ’. 7 . 8  ‘ .3  7 .1 ‘.2

1 . 0 2 6  1 . 0 7 0  1 . 1 3 8 1 . 2 1 0  1 . 2 5 6  1 . 3 7 5  1.’.’.. 1 .5 3 .
‘ . 7  ‘ . 0  6.3 6.~ 6.6 6.6 6.. 6.3

..~~10 ’ . 1 ’. S . . 3 2 C )  1 . 2 2 3  1 . 0 0 2  1 . 0 3 6  1 . 6 6 6  1 . 1 ’ Z  1 . 2 3 9  1 . 2 0 8  1 . 3 ’ 4
3 . 2  0 . 1  0 . ’ 6 . 0  7 . 1  5 . 9  6 . 9  6 . 7

..9 . u 9 1 3 3 1 3 1 4 6 2 . 4 7 2 )  1 . 0 8 0  1 . 0 2 ’  1 . 0 7 0  1 . 1 0 3  1 . 2 4 3  1 . 3 2 9  1 .2 5  1 . 5 3 4
3 . 0  2 . 7  ‘ .2  6 . 0  0 . 5  7 . 2  7 . 3  7 . 6

w 5 I 1 1 S N S ç . 1 6 0 )  1 .3 0 1  1 . 0 9 5  1 . 1 8 8  1 . 2 7 3  1 . 3 5 9  1. 4 4 7  1 . 5 4 1  1.607
‘.3’. 7 . 1 9 . 5  8 . 4  6 . 9  7 . 0  6 . 5  6 . 5  6 . 5

2 6 1 2 3 2 2 3 2 3 5 0 )  1 . 0 0 0  1 . 0 7 2  1 . 1 7 5  1 . 3 2 5  1 . 3 8 7  1 . 5 7 1  1 . 7 1 5  1 . 8 6 2
.25 7 .6 7 . 2  5 . 6  1 2 . 8  — .6 1 3 . 3  9 . 2  8 . 5

.370. S O R 1 E S  IRE 1 N 0 E X E ~ 10 1 9 7 7 . 1 . 0 0 0 .

%(AHE27NS) = 0.159 + 0 .8535*JAHEADJEAAVG - O.343*SEASONQ 1 +
(1.158) (0.092) (0.099)

1.088*WBG753 - O.566*PCDUM1 - O.707*PCDUM2
(0.3447) (0.244) (0.3424)

R-bar squared = 0.70
Durb in—Watson = 2.04

AHE27NS = (1 + %(AHE27NS)/100)*AHE27NS\1

where:

AHE27NS = Average Hourly Earnings , Printing and Publi shing

JAHEADJEAVG = (%(JAHEADJEA) + %(JAHEADJEA\ 1))/2 
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JAHEADJEA = Index of Hourly Earnings of Production Workers , To tal
Pr i vate Nonf arm

SEASON Q1 = Seasonal Dummy Var iable for the 1st Quarter

PCDUM1 = Price Control Dummy Var iable for 2 Quarters from 1972:4 to
1973: 1

PCDUM2 = Price Control Dummy Var i able for 1973:4

WBG7 53 = Bul ge Dummy Var iable for 1975:3

CE125 - Other Services

One new regression mode l was developed for use in this maj or EOE
category: it is for AS ETIV (Annual Salary Index , Engineering Technical ,
Level Four ) which is used as the labor cos t element in CE1252 . Nine tables
detail the pr ice forecasts and underlying assumptions for CE12511, CE125 12 ,
CE12513, CE125 14 , CE12515 , CE1252, CE12571 , CE12572, and CE12573 .

CE1251 - Purchased Equipment Maintenance

Tables A.10 through A .14 present the detailed forecasts for the
components of this subcategory .
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CE1252 - Purchased ADP Maintenance

The specification of CE1252 required the i dentification and
estimation of a l abor earnings series that would account for l abor costs
in ADP maintenance and repair. With no average hourly earnings series
available , a substitute was found in National Survey of Professional ,
Administrat i ve, Technical , and Clerical Pay. The data in this bulletin
is col l ected annually, making the quarterly estimation of the series
impr actical. The mode l is , therefore, constructed at an annual
frequency and , once the forecast is attained , the series is distributed
to a quarterly frequency and used in CE1252. The equation and
statistics for ASETIV follow ininediately, and the detailed forecast
table for CE1252 (see Table A .15) ends this part .
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%(ASET IV ) a -1.72600 + 1.12548*%(JAHEADJEA)
(1.435) (0.2193)

R-bar squared 0.6973
Ourb in-Watson 0.9687

ASET IV (1 + % (ASETIV/100)*ASETIV\1

where:

ASETIV ?~nnu al Salary Index , Engineering Technician , Level
F our

JAHEADJEA Index of Average Hourly Earnings of Production
Workers , Total Private Nonfarm
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C E12 5 7  - Other Purchased Services

Tables A.16 to A,18 deta il the forecasts for CE12571, CE12572, and
CE12573 .
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CE126 - Suppl ies

N ine new mode ls were developed for use in this major EOE category :
1) regress ion models for seven s’x-dig it electron ics WPI~s wh ich are used as
elements of CE1261 (see specifications be l ow for definitions); 2) a
regression model WPIO635NS (Wholesale Price Index , Ethica l Pharmaceut ical
Preparations ) which is used as an element of CE1266; and 3) a regression
model for WP1117825NS (Wholesale Price Index , Magnetic Tape ) which is used as
an element of CE1268.

Four tables detail the pri ce forecasts and underlying assumptions for
CE1261 , CE1266, CE1267, and CE1268.

CE1261 - Supp lies , GSD

Seven new six -digit electronics WP I’ s were modeled for the
development of CE1261. They are: WPI117811NS (Wholesale Price index ,
Capacitors), WPI117812NS (Whol esale Price Index , Resistors),
WPI117821NS (Wholesale Price Index , Relays), WP1117835NS (Wholesale
Price Index , Transistors), WPI117841NS (Whol esale Price Index , Digital
Bi-Polar Integrated Circuits ), WP1117842NS (Wholesale Price Index ,
Digital MOS Integrated Circuits), and WP1117845NS (Wholesale Pri ce
Index , Linear Integr ated Circuits). Of these , data for WP1117835NS,
WPI117841NS, WP1117842NS, and WP1117845NS is onl y available from
1974:~ , Therefore , due to degrees of freedom probl~ ns , the price models
for these equations differ somewhat from the other three . In addition ,
the interval over which the estimations were run is characterized by
steadil y declining pr i ces. Therefore, although we feel quite conf i dent
about our near-term forecasts, the forecasts for the l ater periods are
somewhat less reliable. The basic information on the cost variables
comes from 1972 Census of Manufactures (Industry Series) and informa-
tion on individual markets (demand) trom various electronics journals.
The seven model specifications are presented below , and a single list of
variable definitions completes the specification of these models.
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%(WPI1I781INS) = -1.000 + 0.730176*%(COST11781I) +
(0.6003) (0.1188)

56.1126*(IF 0117811M8 LEQ -0.037 THEN
(21.57)

D117811M8 + 0.037 ELSE 0) + _38.8795*(IF
(12.39)

0117811M8 LEQ 0.031 THEN D117811M8 - 0.031 ELSE

0) + 33.8691*(IF D117811M8 GTR 0.031 THEN
(10.84)

D117811M8 - 0.031 ELSE 0) + _53.8458*(IF
(41.89)

D117811M8 GIR 0.099 THEN D117811M8 - 0.099

ELSE 0) + O.807349*sEAs0NQ2
(0.4493)

R-bar squared = 0.6226
Ourbin-Watson = 1.6877

WPI117811NS = (1 + %(WPI117811NS)flOO)*t4PII178IINS\1

where:

COST117811 = .591*(.24*WPIO7 + .14M4PI1O81NS +

.03*WPI1O89NS + .05*WPI1O1 3NS + .06*
WPI1O22NS\]. + .04*WPI1O74NS + .1*
((WPISOP2400NS\1 + WP ISOP2400NS\2)/2) + .05*
WPI1171NS + .04*WPI1O26NS + .225*WPIIO25O1NS +

.025*WPI134NS) + .409*(AHE36NS/2.773)

D117811M8 0UT117811 - ((8*0U1117811\1 + 7*0U1117811\2 +
6*0UT117811\3 + 5*0u1117811\4 + 4*0UT117811\5 +
3(P1T118911\7 + 2(P1T118911\8 + P1T118911\8/36)

0UT117811 = .2*CD72 5/259.5 + .235*JQ1N0366 + .235*JQIND38 +

.14*3Q1ND357@9 + .037*JQIND371\2 + JQIND39\3*

.009 + .1*JQ1N0363\2 

~~~~~~~~~~~~~~~~~~~~~ 

- 
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%(WP1117812NS) -0.765636 + O.511275*%(C0ST117812) +
(0.5093) (0.1183)

28.1407*(IF D11781~ A6 LEQ -0.047 THEN
(13 . 60)

D117812M6 + 0.047 ELSE 0) + _21.9272*(IF
(8.822)

D117812M6 LEQ 0.039 THEN D117812M6 - 0.039

ELSE 0) + 14.7939*(IF D117812M6 GTR 0.039 THEN
(8.600)

D117812M6 - 0.039 ELSE 0) + _48.5129*(IF
(28.80)

D117812M6 GTR 0.125 THEN D117812M6 - 0.125

ELSE 0) + _3.16613*TECDUM
(0.7763)

R—bar squared = 0.5279
Durbin—Watson = 1.9162

WPI117812NS = (1 + %(WPI117812NS/100)*WPI117842NS\1

where:

C0S1117812 = .591*( .23*WPI07~J. + .106*WP11O89NS\1 +
04*WP1134N5\1 + .178*WPI1O1NS + .148*

WPI1O22NS\7 + .128*((WPI1O25O1NS\1 +
WPI1O25O1NS\2)/2) + .12*WPISOP2400NS\2 +
.05*WPIO6\1) + .409*(AHE36NS\1/2.773)

D117812M6 = OUT117812 - (MOVAVG (6 TO 1, 0UT117812))

0UT117812 = .18~M0VAVG (2 TO 1, JQ1ND366) + .15*
MOVAVG (3 TO 2, JQ1ND35709) + .1*
MOVAVG(2 TO 1, JQIND371) + .15*
MOVAVG (3 TO 2, JQIND39) + .05*
MOVAVG (2 TO 1, JQ1ND367) + .13*
MOVAVG(3 TO 2, JQ1ND363) + .19*
MOVAVG(2 TO 1, JQIND38) + .05*
MOVAVG (2 TO 1, JQIND361&2)
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%1,wP :117s21~S) ~ 0.~ 319 ~ 0. 433 ’5a~~( C0S T1 17S21 ~ ~
~0.3359) s,0.05 08)

34 5979*c F Dii~321M8 LE Q -C .033 THEN
143.93)

DL1~S21MS + 0.033 ELSE 3’
~ 16.9539*(IF

(6.059)

D117821M8 LEQ C.350 THEN 0117821M8 - 0.050

ELSE 0) ~ _8.47906*(:F D117821M8 GTR 0.050
(3.768)

THEN D117821M8 - 0.050 ELSE 0) + 
_ .93192t

DUM7 12

R-bar squared 0.8415
Ourbin-Watson 1.4238

WPI117821NS (1 + % (Wp11178 1N5),’100)*Wp1117321NS’\i

where:

COST117S21 z .2~WPI0721NS + .05*((WPIIOSINS +

WPIIO81NS\1)/2) + .15*WPI1OS9NS\1 +
.05~ 4PtO921NS\1 + .05~WP I134NS + .05*
WPI1O13NS\1 .05*WPIIO22NS\3 .05*WPIIO74NS +

.05*((WPISOP2400NS\]. + WPISOP 400NS\2”/ )

.15*((WPIO61NS + WPIO61NS\1)/0) + .15*
(AHE36NS/2. 7~3)

0117821MB OUT11~S21 - ~M0V~AVG ,S g TO 1, OUT11~S21)~
0UT117821 = .30*J01ND366\1 .05*JQIND22\2 3*

(~ JQ IN O35~~9\1 + 3Q 1N0357 @ 9\2 ) /2 )  +

.025*43Q1N0371\2 + .025*JQIND39\ +~3*
((CD72/259.5 +

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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% (WPI11”535NS) = -1.4184 ~ 0.429044*%(C0ST117935~ +

~0.1026) ( 0 . 07304)

-3.O4472~D1l7835M6
(1.1 56)

R- bar squared = 0.7831
Du rb in—Watson 2.3168

WP1117835NS = (1 + %çWPI117S35NS)/1O0)~WP I11 7S35NS\i

where:

C0ST117835 .591 + (.234*WPItj72lNS + .071*
WPI1O22O1O6NS\1 + .042*WPI1O81NS + .145*
WPIO921NS\J. + .043*WP!134NS\6 + .092*
WPI1O13NS + .074*WPI1O22NS\d + .007*WPI1O74NS
.1*WP11O240151NS + .O71tWPI1O26NS + .071*
WPI1O25O1NS + .05*WPIO5) + 409*(AHE36NS/2 773)

D117835M6 0UT117835 - (MOVAVG(6 TO 1, 0UT117835))
4~~

OUT117835 = .O5~CD72/259.5 + .15*JQIND366 + .12*
JQIND357@9 + .25*JQ1N0365\2
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%(WP 117S41NS) -3.008 + 0.843*’%(C0ST117842) 9.7587t011~E41~4(0.8567) (0.3102)

R-bar squared = 0 .3883
Durb in-Watson 2.6452

WPI117S4 NS = (1 + %(‘~PI117841Ns)/10O)~
44P:117S41NS\1

where:

C0ST11~841 .591*(.234*WP107 + .142*WPI1O81NS\3 + .071*
WP11392NS\1 + .043*WPI134NS\ + .092*
WPI1O13NS\2 + .073~WPIl022NS\4 + .007*
WPI1O74NS\3 + .071~WPI1171NS + .071*
WPI1O25O1NS\3 Q74~WPI061NS\1 + .05*
WP ISOP2400NS\3 + .071~WPI1O220106NS\4) +

.409*(AHE36NS\2/2.773)

D117841M4 0UT117341 - (MOVAVG (4 TO 1, 0UT117841))

0UT117841 .13*3Q1ND366 + .12*43Q1ND357@9 + .23*
JQIND371\2 + .12*JQIN0363 .12*43Q1N0361&2
.11tJQIND38 + .05*CD72\1/259.5 + .12tJQIND36S
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%(WP1117842NS) = -3.268 + 0.712755~%(COST117842) + 33.627*
(0.8726) (0.5102) (18.35)

D117842M4

R- bar squared = 0.7763
Durbin -~Watson = 2.6244

WPI117842NS (1 + %(WP1117842N5)/100)*WPI117842NSU

where:

C0ST117842 = .591*(.184*WPIO721NS + .042*WPI1O81NS\8 +
.021*WPI1392NS + .043*WPI134NS\9 + .142*
WPI1O13NS\8 + .074*WPI1O22NS + .057*
WPI1O74~S\8 + .071*MOVAVG(2 TO 0, WPI1O26NS) +
.121*WPI1O25O1NS + .05*WP110240151N5\3 + .05*
WP ISOP2400NS\9 + .074*WPIO61NS\8 + .071*
WPI1O22O1O6NS\2) + . 4O9*(AHE36NS\8/2. 773)

D117842M4 = OUT117842 - (MOVAVG (4 TO 1, 0UT117842))

0UT117842 = .15*3Q1ND366 + .12*JQIND357@9 + .11*JQIND363 +
.08*JQIND361&2\2 + .11*JQIND38\2 + 3*43Q1ND365 +
13*JQIND371A 

-“~~~~~~~~~~~~~~~ -.,- . _ _ _ _ _ _  _ _ _ _ _
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%(WP1117845NS) -2.921 + O.675*%(C0ST117845) + 9.163*D117845M4
(1.387) (0.2944)

R-bar squared = 0.3610
Durbin—Watson = 2.7282

WP1117845NS = (1 + %(WPI117845NS)/100)*WP1117845NS\1

where:

COSfl17845 = .591*(.234M4P10721NS\4 + .142M4P11081NS\4 +
.043*WPI134NS\2 + .092*WPI1O13NS\2 + .055*
WPI1392NS\1 + .O78M’WI1O74NS\3 + .071*
WPI1171NS\2 + .071*Wp1102501NS\5 + .05*
WPISOP2400NS\5 + .092*WPI1O26NS\4 + .074*
WPIO61NS\4) + .409*(AHE36NS\4/2.773)

D117845M4 = 0UT117845 - (MOVAVG (4 TO 1, 0UT117845))

0UT117845 = .1*JQ1N0366 + .05*3Q1ND357@9 + .15*JQIND371 +
.1*JQIND363 + .05*JQIND361&2 + .4*43Q1ND365 +
.15*CD72/259.5 r
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VAR IABL E DEFIN ITION S FOR NEW EL ECTRON IC S

AHE36NS = Average Hourly Earnings , Electrical Machinery Production

ICD72 Index of Personal Consumption Expenditures , Durable Goods , 1972
Dollars

JQIND22 = Industrial Production Index , Textile Mill Products

JQIND357@9 Industrial Production Index , Office , Service , and Miscellaneous
Equi pment

JQIND361&2 = Industrial Production Index , Maj or Elec trical Equipment and
Parts

JQIND363 Industrial Production Index , Household Appliances

JQIND365 Industrial Production Index , Television and Radio Sets

JQIND366 Industrial Production Index , Communicat i on Equipment

JQIND367 Industrial Production Index , Electronic Components

JQIND371 Industrial Production Index , Motor Vehicles and Parts

JQIND371A = Industrial Production Index , Autos

JQIND38 = Industrial Production Index , Instruments

JQIND39 = Industrial Production Index , Miscellaneous Manufacturers

WPIO5 = Wholesale Price Index , Fuels and Related Products , and Power

WPIO6 = Whrlesale Price Index , Chemicals and Allied Products

WPIO61NS Who lesale Price Index, Industrial Chemicals

WPIO7 = Wholesale Price Index , Rubbe r and Plastic Products

WPIO721NS = Wholesale Price Index , Plastic Construction Products

WPIO921NS = Wholesale Pri ce Index , Insulation Board

WPI1O1NS = Who l esale Price Index , Iron and Steel

WPI1O13NS = Wholesale Price Index , Steel Mill Products

WPI1O22NS Wholesale Price Index , Primary Nonferrous Shapes

WPI1O22O1O6NS Wholesale Price Index , Copper Wirebar , Domestic Or- _ in

WPI1O25O151NS = Wholesale Price Index , Zinc , Die Casting Alloy, #3
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WPII.02501N5 Wholesale Pri ce Index , Al um in um Shapes

WPI1O26NS Wholesale Price Index , Wire and Cable

WPI1O74NS Who l esale Price Index , Structural Metal Products

WPI1O81NS Who l esale Price Index , Fasteners

WPI1O89NS Who l esale Price Index , Other Miscellaneous Metal Products

WPI1171NS • Wholesale Price Index , Wiring Devices

WPI134NS • Who l esale Price Index , Structural Clay Products

WPI1392NS • Wholesale Price Index , Insulation Materials

WPISOP2400NS Wholesale Price Inde x , Processed Fuels and Lubricants

4’
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Tab le A .19 presents the detailed forecast for CE1261.
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Table 41 9 (cont d .)
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CE1266 - Medical Supplies

The model specification and relevant statistics for WPIO635NS
(Wholesale Price Index , Ethical Pharmaceutical Preparations ) are:

S(WPIO635NS) = -0.756151 + O.377166*%(C05T0635) + 14.2128*(IF
(0.2041) (0.05595) (3.436)

D0635M4 GTh 0 THEN 00635M4 ELSE 0) + _14.844*(IF
(3.748)

D0635M4 LEQ 0 THEN D0635M4 ELSE 0)

R—bar squared 0.6799
Durbln-Watson 1.8995

WPIO635NS (1 + %(WPIO63SNS)/100)*WPIO635NS\1

_ _ _ _ _ _ _ _  -. .~~~~~~~ . .



where:

C0ST0635 = O.223*((WPIO61NS + WPIO61NS\1)/2) + 0.119*
WP109150323NS + O.024*WPI1O13NS\1 + 0.085*
((WPIO7\1 + WPIO7\2)/2) + O.O24*WPI1O25O1NS\3 +
O.025*((WPISOP2400NS\2 + WPISOP2400NS\3)/2) +
0. 500*JRWSSNF

D0635M4 = OUT0635 - (MOVAVG(4 TO 1, OUT0635))

0UT0635 = O.296*((JQIND2O + JQIND2O\1)/2) + .O07*((JQIND26 +
JQIND26\1)/2) + O.467*((JQIND28 + JQIND28\1)/2) +
O.139*((JQIND281+JQIND2S1\1)/2) + 0.012*
((JQIND3O7 + JQIND3O7\1)/2) + O.004*((JQIND32 +
JQ I ND32\ 1) 12)  + O.075*((JQIND38 + JQIND38\1)/2)

JQIND2O = Industrial Production Index , Foods

JQIND26 • Industrial Production Index , Paper and Products

JQIND28 = In dustr i al Production Index , Chemicals and Products

JQIND281 = Industrial Production Index , Basic Chemicals ¶

3Q1ND307 = Industria l Production Index , Plastics Products

JQIND32 = Industrial Production Index , Cla y, Glass , and Stone
Products

JQ1ND38 = Industrial Production Index , Instruments

JRWSSNF = Index of Compensat i on Per Man—hour , Nonf arm
Business Sector

WPIO61NS = Who l esale Price Index , Industrial Chemicals

WPIO7 = Who l esale Pri ce Index , Rubber and Plastic Products

WPI09150323NS = Wholesale Price Index , Corrugated Shipping
Containers

WPI1O13NS = Who l esale Price Index , Steel Mill Products

WPI1O25O1NS Wholesale Price Index , A luminum Shapes

WPISOP2400NS Wholesale Price Index by Stages of Processing,
Processed Fuels and Lubricants

The pr i ce model of WPIO635NS is composed of a Cost (supply)
component and a demand measure. Information on the proper specification
was obtained from the Census of Manufacturers and from U.S. Industrial
Out l ook 1976. The lag structure which is used is based on correlation
anal ys 1 s. 

~~~~~~~~~~~~~~~~~~~~~~~ -. . ,~~~ _ _ _ _ _ _
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Table A.2O presents the detail ed forecast for CE1266.
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CE1267 - Aviat i on Repair Parts

Table A.21 presents the detailed forecast for CE1267.
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CE1268 - AOP Suppli es

The model specification and relevant stati stics for WPI117825NS
(Wholesale Price Index , Magnetic Tape) are:

%(WP1117825NS) = 0.265274 + O .77O276*%(C0ST117825) + _80.7727*
(0.6915) (0.2027) (69.06)

(IF 0117825M16 LEQ -0.024 THEN 0117825M16 +

0.024 ELSE 0) + 40. 7609*( IF D117825M16 LEQ
(26.86)

0.028 THEN 0117825M16 - 0.028 ELSE 0) +

_37.1068*(IF 0117825M16 GTR 0.028 THEN
(23.44)

0117825M16 - 0.028 ELSE 0) + 66.6188*(IF
(57.11)

0117825M16 GTR 0.080 ELSE 0) + _4.87O25*PCDUM +
(1.141)

6.43786*OATADUM

R-bar squared = 0.8248
Durbin—Watson = 2.1050

WPI117S2SNS (1 + %(WP1117825NS/100)*WP1117825NS\1

where:

C0ST117825 0.591*(0.116*WPIO61NS + 0.116M4P10721NS\1 +
O.193*WPISOP2400NS\1 + O.013*WPI1O22O116NS\1 +
0.038*WPIO913O131NS ÷ 0.004*WPIO15O1O1NS +
0.014*WPI1O25O1NS\3 + 0.032*WPI1O25O117NS\4 +
O.026M4P1110250103NS\4 + 0.061*
WPI1O22O1O6NS\5 + 0.078*WPI1O26NS\4 + 0.036*
WP110130247NS + 0.041*WP110130248NS\1 + 0.054*
WP110130246NS\1 + O.178*WP1117824N5\2) +
0. 409*AHE36NS\4/2. 773

D117825M16 = 0UT117825 - (MOVAVG (16 TO 1, 0UT117825))

0UT117825 = O.25*CN72 3/259.5 + 0.15*JQINDEQPBUS\1 +

O.20*JQIND198G\1 + O.20*JQIND38\1 + 0.20*
JQIND366

AHE36NS = Average Hourly Earnings , Electrical Machinery
Product Ion

CN72 = Personal Consumption Expenditures , Nondurab l es

-
.

~
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JQINDEQPBUS Bus iness Equipment

JQIND198G Ordnance , Pr ivate and Government

JQIND38 = Instruments

JQIND366 = Comunication Equipment

WPIO61NS = Wholesale Price Index , Industrial Chemicals

WPIO72 1NS = Wholesale Price Index , Plastic

WPIO913O131NS = Wholesale Price Index , Pa per , Wood Bond

WP110130246NS = Wholesale Price Index , Car bon Plates

WP110130247NS Wholesale Price Index , Stainless Steel Plates

WPI1O13O248NS = Who l esale Price Index , Structural Steel
Shapes ¶

W PI1O15O1O1NS = Who l esale Price Index , Gray Iron Castings

WPI1O22O1O6NS = Who l esale Price Index , Copper Wirebar ,
Domestic Origin

WPI1O22O116NS = Who l esale Price Index , N i ckel , Cathode Sheets

WPI1O2SO1NS = Wholesale Price Index , Alum inum Shapes

WPI1O25O1O3NS = Whol esale Price Index , Al um i num Sheet, Siding
Coi l

WPI1O25O117NS = Wholesale Price Index , Alum inum Extrusions

WPI1O26NS = Wholesale Price Index , W ire and Cable

WP1117824NS Wholesale Price Index , Co nnec tors

WPISOP2400NS Wholesale Price Index by Stages of Processing,
Process Fuels and Lubricants

PCDLJM Pri ce Control Dummy Variable f or 2 Quarters from
1972:1 to 1972:2

DATADUM = Dummy Variable for 1975:2 to account for Data
Aberration
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Table A .22 presents the detai l ed forecast of CE1268.
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CEI31 - Equipment

Table A .23 presents the detailed forecas t for CE1312.
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:i LS ” OF’ IAR ABLES

C~ CE VAR IABLE DEFIN : :ON

~~ECNS Ave rage Hourl y Earnings , Cons truction , ~n it~d States
~hE?OS~ Average Hourly Earnings , Postal Service Workers
.HE~~25NS Average Hourly Earn~ngs , Completed Guided M~s~~1es
~HE27NS A verage ~ou r l y Earning s, ~“~ntin g and P~ob li shi ngAHE 6NS Average Hourly Earnings, E ’

~ectrical Mach inery
.
~.ro E372NS Average Hourly Earnings , Aircraft and Parts
AHE372’..NS Avera ge Hourl y Earnings , Ai rcraft
AHE373i ’~S Average Hourl y Earnings , Ship Building and Repairing
AHE42INS Average Hourl y Earn ings , Truckings
AHE O~22NS Average Hourly Earnin gs , Pu blic Warehousing
AHE498NS Average hourly Earnings , Water and Sanitary Systems
ASE”IV In dex of Annual Earnings , Eng ineering Technic ian , Level

A ir Cargo Cost In dex
r nterstate Trucking Cost index

:NFOOD Personal Consumption Expenditures - Food
?IHOTEL Consumer Price Index , Hotel /Motel Room Rates
:?:I2cc0OoQNs~O99 Consumer ?r ice in dex , Meals Away frcm Home
C?I22311259NS~C99 Consumer Price Index , Res idential Water and Sewerage
CP 1232 ’.2399NS@O99 Consumer Price Index , Postal Charges
C?i42111792NS@099 Consumer Price Index , Air Fares , Ch i efl y Coac h ¶
GNP~2 Gross National Product - 1972 Dollar s
ICNRCOST Renta l Price of Capital - Structures - Old Formulation
ICNRCOSTNET Renta l Price of Capital - Structures
:?DENRCOSTNET Rental Price of Cao’fta l - Equi pmen t
JAHE.AOJE,A Index of Hourl y Ea rnings of Production Workers , Pr i vate

N on farm
JRWSSNF Index of Comoensation Per Hour , Nonfarm Bus iness Sector
LRTTL Ra ilroad Freight Rates , Total
PICNR Imp l icit Price Deflator , Investmen t , Private Nonresidential

Structures
TXGF Federal Government Indirect’ Business Tax and Nontax

Accruals
TXGSL State and Local Government Indirect Business Tax and

Nontax Accruals
‘.4PIIND Wholesale Price Index , Industr ial Commodities (Seasonally

Adjusted)
WPIINOO Wholesale Price Index , In dustries - Other
WPISOP2400NS Wholesale Price Index , Processed Fuels and Lubricants
WPISOP261ONS Wholesale Price Index , Supplies for Manufacturing

Industries
WPIO1 Wholesale Price Index , Farm Products
WPtO2 Wholesale Price Index , Processed Foods and Feeds
WPIO3 Wholesale Price Index , Textile Product~ and A pparel
WPIOS Whol esale Price Index , Fuels and Rela ted Products and

Power
WPIO6 Wholesale Price Index , Chem icals and Allied Products
WPIO61NS Wholesale Price Index , Indus trial Chemicals
WP10622N5 Wholesale Price Index , Pa int Materials
WPIO679NS Wholesale Price Index , Miscellaneous Chem ical Products

and Preparations 

~~~~~~~ ~~~~~~~~~~~~~~~~ ~.:
L_____ _ ._ . ._~~~ . __ ___~~. . —- —...~~
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CODE VARIABLE DEFINITION

WPIO7 Wholesale Price Index , Ru bber and Plastic Products
WPIOJ12O1NS Wholesale Price Index , Ti res
WP1371303NS Wholesale Price Index , Ru bber Belts
WPIO72 1NS Wholesale Price Index , Plastic Construction Products
WPIO8 Wholesale Price Index , Lumber and Wood Products
WPIO9 Wholesale Price Index , Pulp , Paper and Allied

Products
WPIO913O131NS Wholesale Price Index , Paoer , Wood Bond
WP109150323NS Wholesale Price Index , 1Corruga ted Shipping Conta i ners
WPI1O1NS Wholesale Price Index , Iron and Steel
WPI1O13NS Wholesale Price Index , Steel M ill Products
WP110130246NS Wholesale Price Index , Carbon Plates
WPI1O15NS Wholesale Price Index , Foundry Shop Products
WPI1O2NS Wholesale Price Index , Nonferrous Metals
WPI1O22NS Wholesale Price Index , Primary Nonferrous Shapes
WPIO22O116NS Wholesale Price Index , Nickel , Cathode Sheets
WPI1O24NS Wholesale Price Index , Secondary Metal and Alloy

Basic Shapes
WPI1O25NS Wholesale Price Index , Mill Shapes
WPI1O25O1NS Wholesale Price Index , Aluminum Shapes
WP113250132N5 Wholesale Price Index , Alum i num Sheet, Heat-Treatable
WP110250117N5 Wholesale Price Index , Al uminum Extrusions
WPI1O25O5NS Wholesale Price Index , Titanium Mill Shapes ¶WPI1O26NS Wholesale Price Index , Wire and Cable
WPI1O4NS Wholesale Price Index , Hardware
WPI1O5NS Wholesale Price Index , Plumbing Fixtures
WPI1O7NS Wholesale Price Index , Fabricated Structural Metal

Products
WPI1O72NS Wholesale Price Index , Metal Tanks
WPI1O8NS Wholesale Price Index , Miscellaneous Metal Products
WPI1O81NS Wholesale Price Index , Bolts , Nuts , Screws , and R i vets
WPI11 Wholesale Price Index , Machinery and Equi pment
WPI114NS Wholesale Price Index , General-Purpose Mach inery and

Equipment
WPI1141NS Wholesale Price Index , Pumps and Compressors
WPI1143NS Wholesale Price Index , Fluid Power Equipment
WPI1144NS Wholesale Price Index , Industrial Material Handling

Equipment
WPI1I45NS Wholesale Price Index , Mechanical Power Transmission

Equipment
WPI1147NS Wholesale Price Index , Fans and Bl owers
WPI1149O1NS Wholesale Price Index , Valves and Fittings
WPI1149O5NS Wholesale Price Index , Ball and Roller Bearings
WPI116NS Wholesale Price Index , Special Industrial Machinery

and Equipment
WPI117NS Wholesale Price Index , Electrical Machinery and

Equipment
WPI1171NS Wholesale Price Index , Wiring Devices
WPI1172NS Wholesale Price Index , Integrating and measuring

Instruments
WPI1172O2NS Wholesale Price Index , Electronic Instruments
WPI1174NS Wholesale Price Index , Transformers and Power Regula tors
WPI1175NS Wholesale Price Index , Switchgear , Switchboar ds and

Equi pment
WPI1178NS Wholesale Price Index , Electronic Components
WPI11781NS Wholes~lc Price Index , Capc i tors
WP1117812NS Wholesale Price Index , Resi stors

.-..
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CODE VARIABLE DEFiNITION

WPI117821N5 Wholesale Price Index , Relays
WP1117824N5 Who lesale Price Index , Connec tors
WP1117825NS Who l esale Price Index , Magnet ic Tape
WPI11783SNS Wholesale Price Index , Transistors
WPI117841NS Wholesale Price Index , Digita l Bi-Polar Integrated

Ci rcuits
WP1117842N5 Wholesale Price Index , Di gital M .O.S. Integrated

Circuits
WP1117845NS Wholesale Price Index , Linea r Integrated Circuits
WP111790324NS Wholesale Price Index , Electrode, Graphite
WPII194NS Wholesale Price Index , Internal Combustion Engines
WPI14 Who l esale Price Index , Transportation Equipment
WPI141IO2NS Wholesale Price Index , Trucks
WP1151302N5 Wholesale Price Index , Aninunition

¶


