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OFFICE OF 
SOLD WASTE AND EMERGENCY 

RESPONSE 

OSWER Directive No. 9 3 5 5 . 3 - 2 0  

MEMORANDUM 

SUBJECT: Revisions to OMB Ci.rcular A-94 on Guidelines and 
Discount Rates for Benefit-Cost 

FROM : Henry L. Longest 11, Director $riS 
Office of Emergency and Wegledi Response 

TO : Waste Management Division Directors 
. Regions I, IV, V I  VI1 

Emergency and Remedial Response Division Director 

Hazardous Waste Management Division Directors 

Hazardous Waste Division Director 

Region I1 

Regions 111, VI, VIII, IX 

Region X 

PURPOSE 

This memorandum revises the discount rate used in cost 
estimtion for Superfund activities to 7%. 
should be used in estimating the present worth value for 
potential alternatives in the remedial investigation/feasibility 
study and for remedial actions. 

This discount rate 

I .  

BACKGROUND 

The Office of Management and Budget (OMB) revised Circular 
A-94 which provides guidance on conducting benefit-cost, cost- 
effectiveness, and lease-purchase analyses. Circular A-94 also 
revises the discount rates to be used in conducting such 
analyses. The previous OMB guidance, issued in 1972, directed 
federal agencies to use a 10% discount rate: the.current 
guidance, issued .on October 29 ,  1 9 9 2 ,  directs agencies to use a 
7% discount rate. 

In the preamble to the National Oil and Hazardous Substances 
Concingency Plan (March 8,1990), EPA stated that it would follow 



Circular A-94 and that if OMB revised Circular A-94, then EPA 
would address the matter in program guidance to ensure 
consistency with Circular A-94. Therefore, the Office of 
Emergency and Remedial Response (OERR) is revising the Guidance 
for Conducting Remedial Investigations and Feasibility Studies 
( 1 9 8 8 )  to reflect the use of the 7% discount rate instead of the 
5 %  discount rate published in the 1988  guidance. 

OBJECTIVE 

OERR recommends that the 7% discount rate be adopted for the 
present worth calculations to determine the cost-effectiveness of 
potential remedies in the RI/FS to be consistent with the OMB 
directive and other federal agencies. 

IMPLEMENTATION 

The 7% discount rate will apply to sites which have a 
Record of Decision (ROD) targeted for FY 94 and thereafter. 
Fiscal year 1993 is to be considered a transition year -- where 
the cost-effectiveness analysis is underway and the discount rate 
can be changed or for those cost-effectiveness analyses that have 
not yet been initiated, the 7% rate should be used, If a ROD is 
ready to be signed, then the cost-effectiveness analysis does not 
have to be revised. 

The revised OMB Circular A-94 is enclosed for your 
reference. If you have any questions concerning the circular or 
the discount rate, please call Sherri Gill of the Remedial 
Operations Guidance Branch at ( 7 0 3 )  603-9043.  

enclosure 

cc: Bruce Diamond 
Sally Mansbach 
David Bennett 
Superfund Regional 
Superfund Regional 

Branch Chiefs 
Section Chiefs 

Superfund Document Center 
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EXECUTIVE OFFICE OF THE PRESIDENT 
OFFICE OF MANAGEMENT AND B U D G ~  

October 2 9 ,  1992 
WASHINGTON. 0.C.  I 

6 6 3 4  
rwE DIRECTOR 

CIRCULAR NO. A-94 
Revised 

Transmittal Memorandum No. 64 

J 

TO THE HEADS OFdXECUTIVE DEPARTMENTS AND ESTABLISHXENTS 

SUBJECT: Guidelines and Discount Rates for Benefit-Cost Analysis 
of Federal Programs 

Circular A-94 provides guidance on benefit-cost, cost- 
effectiveness, and lease-purchase analysis to ba used by agencies 
in evaluating Federal activities. It includes updated guidance 
on the discount rates to be used hevaluating activities whose 
benefits and costs are distributed over time. It also contains 
expanded guidance on the measurement of benefits and costs, 
treatment of uncertainty, and related issues. This guidance must 
be followed in all analyses submitted to om in support of 
legislative and budget programs. 

This Circular replaces and rescinds OXB Circular No. A-94, 
"Discount Rates to be Used in Evaluating Time-Distributed Costs 
and Benefits," dated March 27, 1972. It also replaces Circular 
No. A-104, "Evaluating Leases of Capital Assets," dated June 1, 
1986, which was rescinded previously. 

I 

Richard Darman 
Direct or 

Attachment 
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66341: 

CIRCULAR NO. A-94 
Revised 

Transmittal Xemorandum No. 64 

SUBJECT: Guidelines and Discount Rates for Benefit-Cost Analysis 
of Federal Programs 

Circular A-94 provides guidance on benef it-cost , cost- 
effectiveness, and lease-purchase analysis to be used by agencies 
in evaluating Federal activities. It includes updated guidance 
on the discount rates to be used in evaluating activities whose 
benefits and costs are distributed over time. It also contains 
expanded guidance on the measurement of benefits and costs, 
treatment of uncertainty, and related issues. This guidance must 
be followed in all analyses submitted to O m  in support of 
legislative and budget programs. 

"Discount Rates to be U s e d  in Evaluating Time-Distributed Costs 
This Circular replaces and rescinds O m  Circular No. A-94, 

and Benefits," dated March 27, 1972. It also replaces Circular 
No. A-104, "Evaluating Leases of Capital Assets," dated June 1, 
1986, which was rescinded previously. 

- 
Richard Darman 
Director 
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1. puypg... m e  goal of thim circular is to promote efficient 
resource allocation through well-infomod decisionmaking by the 
Federal Government. It provides general guidance fox conducting 
benefit-cost and coot-effectiveneos analyses. It also provide8 
8pecific guidance on the discount rates to k used in evaluating 
Federal programs whose knefit8 and costs are distributed over 
time. The general guidance will serve am a checkfi8t of whether 
an agency ha8 considered and properly dealt w i t h  all the elements 
for sound benefit-cost and cost-effectiveness analyses. 

2. -. This Circular replaces and rescinds Office of 
Management and Budget (Om) Circular No. A-94, aDiscount Rates to 
E8 used in %valuating TbO-Di8tribut.d Costs urb Bumfit8#a bated 
March 2 7 ,  1972, and Circular No. A-104, aEvaluating kases  of 
Capital A88etsla dat8d June 1, 1986, which has k e n  rescinded. 
Lease-purchase analysis is only appropriate after decision has 
been made to acquira the serrvices of an asset. 
lease-purchase analysis 18 provided in Section U.c.(2) and 
Section 13. 

Guidance for 

- 3 .  m o r i t x .  This Circular is isnrod undu thm authority of 
31 U.S.C. Section 1111 and the Budget and Accoun+ing Act af 1921, 
as amended. - .. . 

... L 

4 . m.  ais Circular do08 not suparieda: agancy practices 
which are prescrikd by or pursuant~totlaw, Ibr.cutive Ordu, or 
other relevant Circulars. 
gested for -8 in the internal planning of Exacutitn Branch 
agencies. 
submitted to 
COmplianC8 W i t h  Circular8 BO. A-11, aRaparation Md SUbdS-  
8iOn Of Annual BUdg8t UtimtW," urb NO. A-19, "mi8latiVO 
Coordination and Claaranca.a 
fOllWd h providing uth8t.8 +O acB bh carplianc. 
with Euacutiva order NO. 12291, a ? d u a l  R.gulation,a urd the 
Pr.8idUbt'8.A@ril 29, 1992 maorandm requiring krrafit-cost 
analysis for -In legialativa propouls. 

a. 

- i :  

The CircularOs guidelhu are sug- 
$. * 

The guidelines must k follwd in a11 analyse8 
in support of legislativm and bud9.t programs in 

Thwm guidmlinam maat also k 

c 

Amido f r a  the urceptions llst.4 k l w ,  tlm quidelin08 in 

rant d.cirniona to initiata, r m w ,  or acpmd prograu or 
projacta vhich would rmult in a sui- of:-rrrut.blm W e -  
fits or-corn- axtanding for thr- or mor. y.um into the 
future. Th. Circular applies specifically t o t  

thi8 -1U 8pD1y t0 Ury m l y 8 i 8  urd t0 w e  G o v m -  

(1) Benefit-cost or cost-eifectivenems analysis of Pmciaral 
programs or policies. 

(2) Rqulatory impact analysis. 

7 
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(3) 

(4) A8Set valuation and sale analysis. 

Analysis of decisions whathar to lease or purchase. 

b.'. SP8CifiCally exempted from the 8 C O p  of this Circular are 
decisions cqncerning: 

(1) Water resource projects (guidance for vhich i8 t h e  
approved Envirwental P r i u l e s  and 
w e s  for Water Rebtod Land Ret~ourccg 
-1. 
ma acquisition of commercial-typa 8.NiC.a by Govcrn- 
rant or contractor op8ration (guidance for vhich 1s OKB' 
Circular No. A-76). 

(2) 

(3) Fadaral energy management programs (guidanca for vhich 
can bo found in the pad- of January 25, 
1990, and Novmber 20, 1990). 

c. This Circular applies to all agurcias of tha ~xacutiva 
Br8nch of tho Fodaral Govarnmant. It do08 not apply to the 
Gotnrmant of the Di8trict of Columbia or to non-Federal 
racipiurts of loan., contracts or grants. Rmcipiants are 
encouragd, howaver, to follow tha guiddinu provided here 
whan praparing analysas in support of Federal activities. 

do For mull projacts vhich oharo .hilar chuactuistica, 

avoid duplication of rffort in carrying out oconamic 
analysis. 

agUtCf.8 -0 UrC0Urag.d to Conduct gUlUiC #tudf88.and to 

5 .  O.n.r.1 m. m o f i t - e o 8 t  aaalymh is rocommended as 
t)H tochniquo to uso irr formal aconomic analysis of Govunment 
program8 or projects. ~ t - a g g o a t i v m a o r o  aaalymim im a 1-8 com- 
~ q i y m _ t e c h n S q w ,  but it can b+ approprirk.uhon t&c.b.nefits 
from C-pmting altunativ.. 8ro tho mmo 01: Ubuo a policy 
dedmion ham bna mada that th. bonofitm mast k psovidd. 
(Appendix A providaa a glouary of tocbnical tuu wad in this 
Circular; technical +.rru aro boldod vhon thoy first appoar.) 

a. v w t . d - .  Tho 
standud crituion for dociding vhothu a m a z m o n t  program 
can be juatifiod on aconoric principlu is not prcosoat value -- tho di8caunt.d mnot1t.d valuo of not krrrfits 
(i.O., k n O f i k  rh\u C08ts).  Not prosont tt.lU0 i8 cmputed 
by -8ignhhg mnO+UY tt.lU.8 to banofit8 Mb Cost., dia-  
counting futuro knafits and costa ruing M appropriatr 
d%8WUUt gat., Md 8ubtracting th8 8u1 total Of discounted 
C08t8 from the 8- total of di8COunt.d knrfit8. Di8COUnt- 
ing knafits and costs transforma gains-and-loasas occurring - -  

8 



' i n  diffmrmt tiso periods t o  a common u n i t  of mea% 
Programs w i t h  positive net present value increase : 
reaourcam and are gonetally pr8farred. Progran8 v i ,  
negative net present value 8hould generally bo avoid, 
(Saction 8 considers discounting iscuea in mora dotai. 

66.3 4 

Although net prosent valuo i s  not alvay8 computablm (an 
do08 not usually r a f l a c t  offacts on incoma di8tribution) 
efforts  t o  moaauro it can produce urebul in8ights oven vh 
tho aonetary value8 of mom k n a f i t s  or C0.t. cannot k 
datormined. I n  th.88 camas: 

(1) .A coaor.h.nrrFv. UmaXBsm of tho d i f f u o n t  typo8 of 
banofit. and c08t8, ron8tiz.d or not, can k holpful i n  
identifying the f u l l  rango of program offacts.  
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grounds vhere they addre88 market failure, such as 
public goods and externalities. 
justified where they improve the efficiency of the 
Government's internal oparation8, much as cost-saving 

They may also k 

inV88tSel'?t8* 

l i c i t  A ~ S U ~ D  tione Analyses 8hould k explicit 
about the underlying assumptions ured to arrive at 
estimates of future benefits and coats. In the case of 
public health programs, for urample, it ray k neces- 
aary to make asmumptions about tha numbar of future 
kneficiaries, the intensity of sarvica, and tha rate 
of increase in medical pricu, The analysis mhould 
Lncluda a statement of the assumptions, tha rationale 
W i n d  them, and a review of their strangths and weak- 
nesaes. Key data and results, such as year-by-year 
estimates of knefits and costs, should k reported to 
promote independent analysis and rwiaw. 

Of Alt.=tiVel .  mly8OS should a180 
Consider alternative means of achieving program 
objective8 by uramining diffuant program -, 
different of provision, and diffuent~dagrees 
of Government lpvolvemeclf. For oxampla, in evaluating 
a decision to acquire a capital aasat, tho analysis 
should genually conaider: (i) doing nothing; (if) 
direct purcha88; (iii) upgrading, ruaovating, 8haring, 
or convuting existing Gov.mwnt proparty; or (iv) 
leasing or contracting for samricu. 

whathu anticipated knefita and cost. havo b a n  
realitad arm potantially tniuabi.. Such 8t~die8 can be 
uaed to d o t e n o  necessary ~orractiom in uristinq 
programs, and to irprovo futura emthatos of knefits 
and costs In thasa prograu or ralatd on=. 

u i a a .  ROtrO8p8CtiV8 8tUdi.S to d8t8mine 

Agurcim ahould h8v8 a plan for periodic, ruults- 

.hould a180 d~acu88 the ruultm of ralovant avaluation 
rtudiu whan proposing.r.authoriz.tioru or increased 

O r i U l t e b  .tt.hatiOn Of P r O g r U  8ff8CtiVUb8880 

funding. 

6 0  u . n d u  n m t m  ypd CO8Wo Analysas 

and costs to .aci.tv basad on a s t a b l i s h d  dafinitioru and prac- 
ticu for program and policy evaluation. 

b. tha basis for evaluating Government programs or policies tha t  
have effects on private citizens or other lavals of Government. 
Social benefits and costs can differ from private benefits and 

8 h O U l m - r . b U l 8 i V 8  e8tat88 Of th8 .-CZ8d kn8f its 

Social nat hefits, 
and not tho bOnmfit8 md cost8 to -8 P d U a l  GoVamOnt, Should 
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I .  

, ~. I 
. I .  

costs as measurad i n  the mrbietplace brcause of imparfactions 
arising from: (i) a z t o r ~ l  OoonO~i.8 OX di~oconorio8 whera 
a c t i o n s  by one party imp088 k n e f i t 8  or costs on other groups 
that are not compensated i n  the market place; (ii) monopoly pover 
that d i 8 t O r t 8  the relationship batvem marginal costs and market 
prices; and ( i i i j  taxes or 8ubsidies. 

a .  rinu B ( p O f i t 8  and C 0 8 t l .  Both intangible and tan- 
g i b l e  banefits and coets rhould k r8cognized. 
cost  concept i 8  broader than privat8-88ctor production and 

should r8fl8Ct -8 opportUdt]l 808t O f  m y  ruourc88 used, 

productive application elsewhue. 
t o  consider v&n identifying k n o f i t s  and coats. 

The relevant 

COEplianC8 cost8 O r  COVU-ent C8.h 8-nditW.8. C08t8 

.88asW.d by th8 r8tUrn t o  -08. ra.OUrC.8 their most 
8 . 1 0 ~  are 80M guidelines 

ental Bonofita and Costa. Calculation of net 
present ValU8 should k ba8.d on h c r u m t a l  bumfits 
and co8t8. 8uak oo8ts and r e a l i t d  benefit. 8hould be 
ignord. Past r x p u i r n c r  is rmlevant only in holping 

right bo. 'Analyses should take particular care t o  
idontify the e o n +  t o  vhich 8 policy 8uch as a-subsidy 
program promotas s u b s t i t u t u  for , a c t i v i t i e s  of a 
s i r i l a r  nature that  would occur without the policy. 
E i t h u  dfsplacrd aCtiViti.8 8hould k u r p l i c i t l y  
rmcordd a s  costs  or only incruantal gains should be 
rmcorded a s  bumfits of the policy.--. - 9 . : .  -. 

r a t . t r a t i v m . e t a - .  ~ossibla intaiact'iiins &tween the 

a c t i v i t i 8 8  'should k w n 8 ~ d u . d .  For ummple, policies 
affacting agricultural-output ahould reflact raal  

k. kralymea should focus on 

Wtod Statam in drtrrrining mt pr.unt value. 

t o  e8t-t. what -8 ValU8 Of fUt-8 bUlafit8 Md COStS 

- - . -: -:.. - - ~ :- : i e.*. fr . 
k n 8 f i t 8  uld cost8 k i n g  -1yt.d Md 0-U GOVement 

8CO-C V8lU88,  a8 0-88d +O 8ubridit.d ptiC.8. 

k n 8 f f t 8  urd -8- accrUing t o  tho C i t i t U l 8  O f  -8 

w- O r  -3- b.Vr 8 f f w  OUtdd. th8 Whit& 
mw, th.U 8 f f m  8hOuld k m w H  m p u a t 8 l y .  

m. 
W f U  mJI.at kcaU8e th8 k n 8 f i t 8  t 0  tho88 Who 
n i m  .uch 8 trM8fU Urn UtchOd by thr C08- born. 

Whue 

- *  . -  
TbU8 U 8  n0 8 C O k C  g 8 h  f r m  a -0 

by thoU who pay for it. 
k urcludod from tho calculation of net pr...at tnrlua. 
Traruferm that a r i s e  a s  8 ruult  of t b  progru or 
project king analyzed mhould k i d a n t i f i d  as such, 
h w e v u ,  and th8ir distributional off- d i 8 ~ ~ 8 8 e d .  
It should a180 k racognized that a tr8Nfu progrm 
may hav8 k n a f i t s  that are lass  than the p r o g r ~ u ~ s  real 

Thumfora, t r u u f u s . . h o u l d  
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economic coats due' to inefficiencies that can arise in 
the program's delivery Of knafits and financing. 

a Boaofits and Costa. The principle of ril1ingaaao- 
to-pay provides an aggregate measure of uhat individuals are 
villing to forgo to obtain a given benefit. 
provide an invaluable starting point for measuring villing- 
ness-to-pay, but price8 sometimes do not adequately reflect 
the true value of a good to society. Externalities, monop- 
oly power, and taxes or rubeidfee can dhtort market prices. 

Xarket pricea 

Taxem, for exampl8, usually create an u a o s s  burdon that 
rapresents a net loss to mociety. (Tha appropriate method 
for recognizing this aces8 burden in public invastment 
analysea is discussed in Section 11.) In other cases, 
market pricem do not aist for a relkvant benefit or cost. 
When market prices are distorted or unavailable, other 
methods of valuing bonefits may hava to k mployed. 
Xeasurem duiv8d from actual market bmhavior are preferred 
when they are available. 

(1) maauxsb 81 nOnOfit8 a Costa . Consumers would 
generally k willing to pay more than the market price 
rather than go ontirely without a good they consume. 
The economist8s concept of aoamumu marplum measures 
the extra value consumarm duive from their conaumption 
compared with tha value neasurmd at market prices. 
When it can k determined, COMWU surplus provides 

Government program or project. COMU~U aurplus can 
sometime8 k calculated by wing acoriometric methods to - 
estimate consumer domand. i 

th8-b88t EOa8UT8 Of th8 to-1 b e f i t  t 0  8OCi8ty from a 

(3)  ' - & m e e t a .  Gurually, amlyma8 should treat 
ruourcoa as if they VU. likaly to k fully u p l o y d .  

IIm8Ur8 the secondary effect8 of gove-ent axpandi- 
turu on amplopent and output mhould not k included 
in musurd social knefits or coat.. 

hplopult O t  Output mUltiplf8r8 that to 

7 .  Z p . t r O n t  ef rnF1.tiop. Puture iaflation i8 highly uncer- 
tain. Analyats should avoid having to make an assumption about 

- the general rate of inflation whenever po8sible. - -  - -  - - ~ _ _  

/a 
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a. a1 or H o u a l  Valu.2 . .  Economic analymos ax0 ofton most 
readily accomplished using ZUl or ~ 0 8 8 k n t 4 0 1 1 8 X  values, 
i.e., by measuring bonefit8 and cost8 in unit8 of stable 
purchasing power. 
futuro changes in relative pricos, hovovu, vhoro that0 is a 
reasonable bash for oathating such changos.) Hov.vu, 
vhero futuri knofits and coats aro givon in aorinaltomns, 
i.e., in terms of tho futura purchasing power of eha dollar, 
the analysis should use these values rathor than convert 
them to constant dollar8 as, for axample, in tha care of 
lease-purchase analysis. 

Nominal and roal valu08 But not k mind i n  the same 
analysis. Lngical COnd8tOnCy roquir- that analy8f8 bo 
conducted oithor in constant dollar8 or h tarma of nominal 
values. This MY require converting soma nominal values to 
teal valuos, or vico vusa. 

assumption is neodd, the rat. of incruse in tho Gross 
Domestic Product deflator from tho Administration's oconomic 
assumptions for tho poria of tho analysis i a  rocommcnded. 
For projoctm or programs that metand kyond tho aix-year 
budget horizon, tho inflation assumption u n  k -ohdad by 
U8hg tho inflation rat8 for tho 8- y u r  of tho budget 
foroca8t. Tho Ad~inistration's oconoric forecast i8 updated 
tvica annually, at tho timo tho budgot i8:publish.d in Janu- 
ary or Pobruary -.at tho tino of tho Nld-8.88fon Rovfev of 
the Budgot in .July. ..-Altunativo inflation aatlmataa, based 
on crodiblo privato srctor foroca8k#.uy k . w r d  for 

(Such astimato8 ray rofloct oxp0ct.d 

b. B=o- 0nd.d W a t i O n  -8tnDtiOa . Whon a g m u a l  inflation 

- .. :. . . .  - .  sensitivity -analysis. . . -. -. . . .  
. c  . .. . .. 

8 .  m m & .  In ordor to C0Iput.I not present 
value, it is nacessary to diacount futurq bu~ofits'and costs. 
This di8countinq rofloct8.tho t i u  valuo of wnoy.. Burofit8 and 
coats u o  worth mor. if they aro oxpulu~wd .oonu. All future 
knofits and Co.t.8 including noruon.tiz.4 bumfita urd CO8tmt 
should k discountd. . Tho hlghu tb-bi8munt rata, tho lW0r i8 

w i t h  C08t8 wncmatrated in early pori- and knofits follwing 
in latu miob.8 raiming tho discount rata tandm to rduco tho 
not pro.-t value. (~.chrrical guidanco on di-unting and a table 
of di880Uat faotors aro provided in rrppur<rix 8.)  

a. aount m t y .  Tha propar di8count 

tho gr88Uht -1Ua O f  U 8 h  flaw.. For mf-2 hVO8-nt8, 

rat. to uu doponds on vhethu tho bonofit8 and costs are 
moasured.in r u l  or n o d a a l  toru. 

(1) A roal discount rat. that has k e n  adjrutod to e l h i -  
nata -0 offoct of oxpactad fnflation should k U 8 d  to 
discount conatantdollar or roal banofits and C08t8. A 
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roal discount rat; can be approximated- by subtracting 
-acted inflation from a nominal intorost rat.. 

( 2 )  A nominal discount rat. that roflects exp0ct.d infla- 
tion should bo usod to discount nominal W e f i t s  and 
C08tS. imrket intorest rates are nominal intorest 
rates in this senso. 

b. a Invort8ont rob R-VroI. Tho guidance in 
this section applies to knofit-cost analysos of public 
investaonts and rogulatory pr-au that provido knofita 
and costs to tha gonoral public. Guidanco rolatod to cost- 

Podoral Government is providod in section 8.c. 
OffOCtiVOnO88 analysis O f  ht-1 PlUUring dOd8iOns Of t h e  

In general, public investments and regulations displace both 
*private investment and con8unption. 
displacement and to proroto efficiont invutment and regu- 

To account for. this 

latory poliCiO8, tho follwing guidanco should k observed: 

(1) au. 0 C... aM,uaAa . Constantdollar knofit-cost 
analyses of proposed invostmonts and rqulations should 
roport not presont valuo and other outcous determined 
using a roal discount rat. o f  7 pucont. 
approximatos the marginal protax rat. of roturn on an 
avuaga invastment in tha privato sactor in recent . 
years. Significant chanqas in t h i m  rata vi11 be re- 
floctod in futuro updatos of this Circular. 

 his rate 

Oth.r Diaaou# Analysaa should .how the sensi- 
tivity of tho discounted not prosont valuo and othor 
outcomoa to variation8 in tha discount rata. Tha ia- 
portan- of tho88 altornatitn calculationm will dopmd 
on tha spocific economic charactuiatica of tha program 
u n d u  analysis. For oxampla, in analyzing a rogulatory 
propoul vhou main coat im to rad- b i n -  invut- 
mant, not'prumt valua mhould 8180 bo calculated taming 
a h i g h u  discount rata than 7 parcant. 

kUly8a8 may includo aaong tha roported out~omos the 
b-1 g8- Of 
burafit8 and C08t8. The in-1 rat0 Of roturn i8  the 
discount rata that so+. tho nat pramant valuo of tha 
program or projoct to zuo. 
raturn doom not gonually provido M accaptablo daci- 
d o n  crituion, it dooa provido mul- Fa~orution, 
parficularly vhon budgot8 a r m  wn8train.d or thoro is 
unc.r+ainty about tho appropriato discount rat.. 

*lid by tha 8 - m  O f  

while tha intornal rat. of 

(3)  Using tho shador priaa of =pita1 to valua knofits and 

th6 ef f octs of Goveknment pro jocts on ro8ouFco 
costs is tho analytically profurod mans of capturing - .  

~ _ _  
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- . Analymcu that involvo 
constantdollar cost. ahould -0 tho rmal Troasury 
borrowing rato on urkotablo socciitio8 of comparable 
maturity to tho p u f o d  of analymis. This rat. is com- 
puted using tho Adninistration's *conomic assumptions 
for tha budgot, which aro published in January of oach 
yoar. A tab10 of discount rat08 bas& on the -acted 
interost rat08 for tho first yoar o f  t&o budgot fore- 
cast is prosonted in AppondiX C of this Chcular. 
Appondix C i 8  updafad annually and is'available upon 
requost fror OMB. 
removing oxpectad inflation ovu tho pari& of analysis 
from nominal Traasuty intuut ratu. (Analyses that 
involvo nominal cost. should use narinal Traasury rates 
for discounting, a8 describd in tho follouing para-' 
graph.) - 

(1) C9.t uf-tir.n.99 - 
-1 Troasury rates aro obtained by 

(2) LI. .~-as-anaua&a 0 . kralyur of nominal loase 
paymutt. ahould u80 tho nominal Treasury borrowing rate 

p u i o d  of analysis. Nominal Troasury borrowing rates 
8hould k t8k.n from the .conoric usurption8 for tha 
budgat. A t8bla o f  dbcount rak. baa& on tho89 a8- 

VhiCh i 8  ugd.td UlXbUlly. -(constant doll= 1U80- 
U u l Y m  &=ld U.. tho r-1 

botravhg rat., d u c r i k d  in tho pracoding paragraph.) 

On WkOtablO 8 e i t i U  Of -able MtUrity to the 

8 w t f O N  18 prUUbt.6 h c O f  this CirNlU, 

- .  
( 3 )  &sszmaa s . Son?odual 

bnmmtment8 provide "intunala b u u f i t a  which tako tho 
fOZm of incru8.4 ? d u a l  rovonuo8 or d.cr0a.d Padoral 
C0.t.. An axampla would k M invmtmmt in an onorgy- 
officiurt krilding mystam that rmducom ? d u a l  
operating comt.. Unlik. tho cau of a ?dually funded 
highvay (which providam aactun81a b.nofi+. to 80d8ty 
as 8 'wholo) , it is appropriata to calculata such a 
project's not present valua using a carpatabla-maturity 
Troaaury rat. as a di8C0~nt rato. Tho rat. Usad may be 
dthor nominal or roal, dopmnding on how knofits and 
cost8 aro roasurad. 
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Some Federal activiti.8 provide a nix of both Federal 
cost savings and external social hnefits. 
example, Federal investments in information technology 
can produce Federal savings in tho form of lover 
administrative coots and *xtOmal social bonofits in 
the form'of faster claim processing. The not prmsent 
value of such investments should bo evaluated v i a  the 
7 percent real discount rato discussed in Section 8.b.  
unlass the analysis is ab10 to allocate tho 
inve8tment's cost8 ktveen provision of Federal cost 
mavingm and .xternal social knefita. Whore such an 
allocation im po88ibl0, Podoral coat saving. and their 
associatod investment costs MY k discounted at the 
Treasury rato, vhilo tho urtornal social knofits and 
thoir assoclated investment costs should k discounted 
at the 7 porcent roal rato. 

U8.t 881. An-. Analysis of possible asset sales 
should reflact.the following: 

For 

The net present valuo to the Podoral Government of 
holding an asset is k s t  roasurod by discounting 
its future earnings s t r u m  using a Trmasury rate. 
Tho rat. us& MY k e i t h u  narinal or real, 
depending on how oarningm aro ~ o a 8 u r d .  

explicitly deduct the cost of.axpoctod defaults or 
dolaym in  payunt from project4 ca8h flows, along 
vith Govunment administrative comta. Such 
analymem should also considu oxplicitly the prob- 
abiliti.8 of ovants that would causo tho amset to 
kcow nonfunctional, impaired or obaolote, as 

incroaso amset valuo. 

gain in w i a l  .ificiency that can ruult vhon a 

and privata incurtivu. Evan thou9h a Govunment 
aaset may k u a d  mor. officiently in tho private 
moctor, potontial' privata-moctor purehasum will 
gonually discount such an ammot's oarningm at a 
rata in oarcoss of tho T r r u u r y  rator in part, due 
to tha cost of boaring ria. t h u m  im 
avid.nce that Govunront ammot. can k umod more 
efficiantly in tho privata mectorO valuation 
analysaa for thome am8.t. mhould includo smsi- 

assots of similar riskfnoss-in tho private sector. 

maly8.8 Of GoVunment a88.t ValU.8 should 

WOll a8 ptObabiliti.8 Of OVMt8 that Wuld 

-1- Of W88iblO 888Ot U l U  .hOUld 8.8.88 the 

Govulrwn+ 888.t i8 8 U b j e  t0 -k~t dimzipline 

tiVity C O m i 8 O n 8  that dimcount tho rOt-8 from 
8UCh a88.t. With tho rat. Of intuO8t O m O d  by 
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9.  -t of onuort4bt$. Estimate8 of knefits and cost8 
are typically uncutain bocauso of imprecision in both underlying 
data and rodoling assumptions. -BacaUse such uncartainty is basic 
to many analyues, its effects should bo analyzd and reported. 
Useful information in such a report vould includo tho key 80urce8 

tivity of results to important mourcos of uncertainty; and, *are 
po8sible, the probability distribution8 of knOfitS, Costs, and 
net benefits. 

Of unC8rtahty; -CtOd ValUO 08ti-t.8 Of OUtCOmO8; -8 88n.i- 

a. ch.r.at.ririnu Unoart.intr. Analy8as should attempt to 
characterize tho eources and naturo of u n e i n t y .  
Idmally, probability di8tribUtioru of potU’Atia1 knefits, 
costs,-and nat bonefit8 mhould k pro8.nt.d. It should bo 
rmcognized that m y  phenoaona t h a t  are troatrd as doter- 
rinistic or cmrtain are, in fact, uncortain. In analyzing 
uncertain data, objective a8timates of prObabilitie8 should 
be used uhonover p088iblO. Harkat data, such as private 
insuranca payments or intuest rat. diFfuontial8, MY be 
uroful in idontifying and esthating relovant risks. 
chastic siPulation.rothods can k useful for analyzing 8UCh 
phenomena and dovaloping insight. into tha relevant 
probability di8t~ibutioM. 
probability di8tribution a 8 8 w t i O M  .hould k r0poe.d. 
Any limitation. of tha analysis b.ca\uo of uncertainty or 
bia8OS surrounding data or a88mptfOM &auld k di8CUsSed. 

Sto- 

1 n . q  -0, tha b8.h for tho 

., . 
,. . 

..> 

_. . 

b. BP).et.d V w .  The expected valuu of:.tha di8tribution8 
of .benofit., ‘costs, .and net bumfitm canrk obtained by 
vrighting.uch outcoma by ita probability o f  ~~curronce, and 
than supring across all‘potential outcomes. 
knofitr,~-costm, and nat banefit. u a  chuactuizod by point 
aatirat.8 rathu than a8 probability di8ttibution8, the 
exp.ct.d value (an unbiased esti~to) is tho appropriate 08tirato for ue. . .  

If utimated 

t.tirat.8 th.t’diffu froa urp.Ct.d M 1 U U  (8UCh a8 Worst- 
cau a a t h t u )  u y  k pmvidmd in addition to urprcted 
M~UU, bat tb~rrtio~mlr for N C ~  astimatas r\ut k cl.arly 
pr.unted. P- any astimatar .tho uuly8i8 should idan- 
tify tha natura and magnitude of any b i u .  Por ample, 

C08t gravLh kyond initial -tiom; uulysu should 
c o m i d u  uhat&u put ryarrimca muggut8 that initial 

8tudbH Of -8t aCtfViti08 hrV0 d0cUrurt.d tWldOnCiO8 for 

..tirat.. of bumfit8 or costs ara optiri8tic. 

C-  r.n.itirie m. Major assumptionm mhould k varied 
and nat pruurt valua and othu ou+CQw. rocarputd to 
daternine how suuitivo outcomes aro to changes in tbo 
assumptions. The assumptions that dm-0 tho most atten- 
tion will dopond on tho dominant benofit and co8t elOm8ntS 
and the areas of graateut uncertainty of tho program being 

1 ’  
/ 7  



analyzed. For example; in analyzing 8 rotiruont program, 
on. vould consider changer in tho number of knoficiazies, 
futuro wage growth, inflation, and tho di8CO~nt rato. In 
gonoral, sensitivity analysis should bo considuod for osti- 
mates of: (i) benefits and CO8tU; (ii) tho discount rata; 
(iii) tho general inflation rato; and (iv) distributional 
assumptions.' nodols used in tho analysis should k vel1 
documented and, where possible, available to facilitate 
independent review. 

d. or Ad4urbonts for ~ncortaintt. Tho absoluto variability 
of a risky outcome can bo much 1088 8ignifi~ant than its 
correlation vith othu significant dotumi~nto of social 
Vdfar.# such as roal national income. In gonoral, vari- 
ationm in tho discount rata not tha appropriato mothod 
of adjusting not pra8ont valuo for tho special rioks of 
particular projocto. In somo ca8.8, it MY k pos8ible to 
08tbBto outainty- .quiv81ont.  which inVolvo 8djuting 
uncortain oxpocted valuos to account for risk. 

a. 

b. 

10. e Effootq Tho principle of 
maximizing not prosent valuo of knefits io based on the prmise 
that gainor8 could fully compensate tho losuo and otill-bo 
ktter off. Tho prosonco or absonco ob such v a t i o n  should 
k indicated in tho analysis. When bonofito and coots havo sig- 
nificant distributional offut8, the- crffocto should k analyzed 
and d4scussed8 along vith tho analysis of not prosont valuo. 
(Thh vi11 not umually k tha cas. for cost-rff.ctivm.ss 
analyoio vhua tho scopo of avomaant activity i a  not changing.) 

t iVa w i O & t i O p l .  Di8trikttiOnal offOCt8 m y  be 
ana1yZ.d by grouping individual8 or hou8oholdo according to 
incomo clam (a.g. 0 incaro quintiloo) goographical rogion, 
or duographic group (o.g., aga). O t h u  claooifications, 
ouch 8s by induotry or occupation, ray k appropriato in 
8-0 circurutancaa. 

AnrlyZiO 8hWld &h &t idm+ifyirSg tho talOv8nt q8inU8 and 
108- from policy d.ci8ion8. 
8.8i-t Of pt0-y right8 by tho PrOgrU U n d U  Maly8iS 
ahould k roportod. Whuo a policy io intandad to knofit a 
sprcified subgroup of tha population, ouch u tho poor, the 
a n a l p f a  rhould c o n o i d u  hou affoctiva the policy i8 in 
roaching it. targotod group. 

Effocta on tho praoxisting 

-a moid.na.. Individualo or housaholdo a r m  tho ulti- 
mato rocipiurto of i n c o ~ a ;  bu8inU8 ontrtprioos aro rarely 
intormdiarfos. 
economic inoidonoo, or how costs and knofits arm ultimately 
born. by householdr or individuals. 

Analyoos of distribution ohould idontify 
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Dotormining economic incidonce can. bo difficult kcause 
banmfita and Cost8 are oftan rodi8tribut.d in unintondmd and 
unoxprcted ways. For example, a eubsidy for tho production 
of a commodity vi11 usually raise that incomos of the com- 
modity,~ 8upplier8, but it c a ~  also benefit consumers of the 
commodity through lover prices and roducm tho incomos for 
suppliers of competing products. 
value of 8pecialited resources used in the preduction of the 

asset values, ita distributional effects can change. 

A subsidy also raises the 

8ubsidittd COmOditY. A 8  tho subsidy f8 incorporated in 

eo for -8 - 0 a t r J n t .  mi8 gui- 

apart from decreased Federal costa. 
effectiveness or leaso-purchase analymes. Because taxes gener- 
ally distort rolative pricos, they bp0.e a burdon e%coss of 
the revenuea thoy raise. Recant studies of the U.S. tax system 
Suggest a range of values for the marginal mccoss burden, of 
which a roasonablo ostinate i8 25 cent8 per dollar of rovenue. 

public invostmontu that are not justified on cost-saving 
grounds should include a suppluuatary analysis w i t h  a 25 
percent access burdon. mum, in  such MalY888, costs in the 
form of  public expenditures should k multiplied by a factor 
of 1.25 and net prosant value r.carputed. 

b t i o m .  - 'Where spocif ic -information. clearly suggests 
that tho excess. burdur is .laver. (or h i g h u )  than 25 percent, 
analyses MY use a diffuent figure. Wmn a different 
figure is UHd an axplanation mhould k-provid.d.for it. An 
examplo of much an urcoption im an investment funded by user 
charges that function 1iko market pricaa;.in this case the 
ace88 butd.n wuld k ZUO. &loth= axampla Would k a 
project that providu both comt uvinga to the Fedual 
GoVO~OXlt urb oartuna1 social knafi-.: 
to make a quantitative datumhation of tho portion of this 
proj.ctOa c0.W that giva riw to r d u r l  u v i n g s ,  that 
portion of th. coat8 may k fmm multiplication by 
+he factor of 1.35. 

It im not rquired for cost- 

a. I V a i 8  Of me088 "Th. pr.8UltatiOR.Of r88UltS for 

. - - , ,  . . e . .  - _  t 

b. 

If it i 8  p 8 8 i b l e  

12 . Additional 
g u i d a s  z-: r r = g m m L w i d d  in BQSIUZ 

of which i8 published 

Appondix V of m o m  Prc#rar of 
for April 1, 1991 to March 31, 1992.) 

annually by om. K K y d 8  Guimcer" 
S w . 8  Ca v a r w  
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guidanco in t h i 8  8oction doe8 Dpf apply to tho docimion to 
acquiro the ubo of an a88et. 
conduct a knofit-cost analysis, if po88iblo. Only aftor tho 
decision to acquire the aervicem of an asaet ha8 boon made is 
there a need to analyze tho deci8ion vhother to loa8a or 
purchase . 

maom -0 for Lorma w -0 m w  . n o  special 

In deciding that, tho agoncy 8hould 

a. Sooorr<ti. The Circular applies only when both of the 
following toats of applicability aro ratiafiad: 

(1) m8 18a8O-pIXcha80 aIla1y.i. COnCaM8 a a p i k l  .88Ot, 
(including durablo goods, equipment, building8, facil- 
i t i o s ,  imtallations, or land) which: 

(a) I8 loa8.d to tho Fodoral Covemmont for a term of 
three or mor. yoar8; or, 

(b) Is now, w i t h  an economic lifo of l u s  than three 
yoa~m, and lea8ed to th8 Padera1 Covornment for a 
torr of 75 prrcont or mor. of tho oconomic life of 
the a8a.t; or, 

to the Podoral Covornmant; or, 

Is loa8.d to tho Padoral Government and cloarly 
has no alternatiua commercial w m  (e.g., a 
spacial-purpose government installation). 

(C) 18 built for the UCPr.88 purpose Of king leasad 

(d) 

(2) Tho lease-purchase analysis concern8 a capital asset or 
a group of related assets vhosa total fait market value 
oxcoda $1 rillion, 

( c )  Tho total purchase prico of tha asset or group of 
assets to k haired would oxcad  $500 million. 
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By conducting periodic lea8.-PUrCha80 analys.8 of ro- 
currant decisions to loa80 similar assots w o d  for the 
8-0 goneral purpoa.. Such analy8.8 vould apply to the 
antiro class of assets. O m  approval should k rought 
in determining the scope of any such gonoric analysis. 

By adopting a formal policy for smallor leases and 
submitting that policy to tho O m  for approval. 
Folloving such a policy should gonually rosult in the 
8-0 lOa8O-pUrChaSe decision8 as vould conducting 
soparato lOa88-pUrCha80 analysos. Boforo adopting the 
policy, it ahould k d.rron8trat.d that: 

(a) The loasos in q~O8tiOn vould gonorally re8ult in 
substantial savings to the Covomment that could 
not k realized on a purchase; 

(b) ~ h o  loasos are so small or so short-term as to 
M k e  soparate loase-purchaso analysis impractical; 
M d  

(c) kase8 of differont typos aro scorod consistently 

Circular No. A-11. 
With tho in8tNCtiOn8 Appmdic.8 B and C Of OK8 

c. i-1 R.apiSuoat8 and Dof-ioql. Whonover a Federal 
agency no- to acquire tho wo of a capital asaot, it 
8hould do 8o.h tho way that is loast oxpuuivo far the 
Govunamt as'a vholo. - . ^  - .  . . .-_ 

ma10 cost. fr+a80-pUrcha80 analyse8 should 
corparo tho not discount4 prosmt valuo of the life- 
cyclo cost of loasing vith tho full costs of buying or 

buying includo tho assot's purchaso prim plum tho net 
dimcounted prrunt valuo of any rol.vur+ ancillary 
aomrlcoa conn0ct.d vith tho purch.so... (Guidance on the 
dimcount rat. to ruo for loaso-purchaao analysis is 
provldod in  -ion 8.c.) 

.soaorio tiZ.. For purposos of luso-purchaso analy- 
aim, tho economic lifo of an uaot im i t a  raaining 
phyalcal or productivo lifotho. It begin8 vhon tho 
auot ia 8cquir.d and d s  vhon tho aawt is rotirod 
from s.lrvico. 
mama as tho ruoful lifo for tax purposoa. 

COn8mcting M idontical a88.t. Tho full Cost8 Of 

Tho ownomic lifo i s  fraquontly not the 

-0 P r h .  
purposos of lOa80-purCha80 analysis is its fair market 
valuo, dofined as tho prico a villing buyer could rea- 
sonably q o c t  to pay a villing aollu in a competitive 
market to acquire tho asset. 

Tho purchaso prim of tho asset for 
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(a) In the caao of proporty that is already m a d  by 

tho Podoral Government or that has k e n  donated or 
acquired by condemnation, an hputod purchaue 
price 8hould be 08timated. 
imputation. im providod in Saction 13.c.(6).) 

If public land is used for tho sit. Of tho aaset, 
tho imputed market valuo of tha land should be 
added to the purchase prica. 

(Guidanco on making 

(b) 

( c )  - n o  assot's .stiratad roddual valua, as of the 

ed from Its purchaso prlca. 
lng roaidual valuo Is providad in Saction 

- and of tho pariod of analyd8, mhould bo subtract- 
(Guidance on ostimat- 

. 1 3 * C * ( 7 ) 0 )  

(4) In analyzing tho cost of a loaso, tho normal 
paymont of tax08 on tho lessor's incoma from the lease 
should not bo 8ubtract.d from the l ~ s o  costs since the 
normal paymont of tax08 vi11 also k reflected in the 
purchase cost.. Tho cost to tha Troasury of special tax 
bUlofft8, if any# associated W i t h  the lea88 should b8 
addad to tho cost of tho lease. &ample8 of such tax 
b8nofit8 right lncludo highly acce1arat.a doprociation 
allovancos or tax-fro. financing. 

( 5 )  I o r v i e o ~ .  If the tcrru of tha loa80 include -. ancillary srrvicos providd by tho lassor, tho proaent 
MlUa Of tha W8t Of obtaining tha8o 8.rviC.8 Sopar- 
atmly should k added to tha purchasa prica. 
Cost8 M y  k UC1ud.d if they arm 0stiprat.d to k th8 
8- for both ha88 M d  purcha.0 81tmtiV.S Or t W  
-11 to affmct tho carparison. 
samrlcas hcluda: 

Such 

Eeampl.8 of ancillary 

(a) All costs asmociated vith acquiring tha proparty 
urd proparing it for uao, including corwtruction, 
iruklhtion, sit., d-igrr, Uld m g m M t  C0.t.. 

(b) Rqmk and hprovamont cost. (if included in leaso 

(c) Opu8tion 8nd .aainturanca costa (if includad in 

(d) Imputed proparty tuos (uccluding foraign property 

P.Ylln-1 

lusa papants) . 
tax- on ovusoas acquisitions uIc.pt whuo actu- 
ally paid). Tha imputod taxa8 approxhato the 

vater, savage, and polica and fire protaction. 
(See Section (6) below.) 

C0.W Of providing micfp.1 8 m i C . 8  8Uch a8 



M 
r .  

(0) Imputed insurance premiuns. (Sa. Section ( 6 )  66 3 4 
b l o w  ) 

( 6 )  m u  C o r t a i n  costs associated .. 
vith the Padaral purchase of an asset may not involve a 
direct  monetary paym8nt. 
may bo istimated as follovs: 

(a) p\rrabro Prm. &I muted purchace price for an 

SOB. of thoso imputad coats 

ammot that is akaady owned by the Federal Govern- 
.ant or which ha8 k8n 8cquir.d by donation or 
condanation mould k b.8.d on tho f a i r  rarket 

on conarcial mrkotm in tbe .ua or similar 

astimating th8 imput8d valuo of any Fedora1 land 

M l U 8  Of 8 M h X  p r o m i 8 8  that haV8 k 8 n  traded 

l o c a l i t i e s .  

U8.d a8 a sit8 for th8 as.&. 

Thr 8-0 BOthOd should k f o l l o ~ e d  in 

2.3 
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a. 

b. 

(a) 

' markets. / 

The 'recommended way to estimate re8idual value is 
to det8naina what similar, comparably agod prop- 
erty is currently selling for in commrrcial 

(b) Alt.ernatively, book astimates of the roaala valua 
of :used property may bo available from industry or 
Government sources. 

(c) Aaaessed values of 8irilar, comparably aged prop- 
u t i o s  dotermined for proporty tax purposea may 
also bo u8.d. 

(8) m.r.1 Omtiom. In determining tho tarm of a lease, 
all roneval options 8hall ba added t o  tho initial lease 
period. 

C. 
d. 

e. 

f. 

h. 
i o  

j .  

k. 

OMB Circular No. A-ll, "Preparation and Submission of Annual 
Budget Estimates,' 
0- Circular No. A019, aLegislativ8 Coordination and 
C1aaranco.a 1 
O m  Cfrcular No. A 4 0 8  aFederal Crodit Policy.' 
OMB Circular No. A-76, aPorformance of Commorcfal 

OH8 Circular No. A0109, aPolicles to Bo Followed in the 
Acquisition of mjor ~ystoms.~ 
OH8 Circular No. A-130, 'Xanagement of Podoral Information 

Woint OH8 and Troa8ury Cuidelino8 to tho Dapa-ont of 
DOfOn80 covuing marno or martor ~rrangoments for Aircraft 
and Naval Voss~ls.~ 

aR8gulatory mct Analy8is G~idanco,~ in Pr- 

% 2 i ~ ~ ~ g Z ~ i i m i n g  RW-; Life Cycle 

Activitie~~.~ 

R08OUrCOd.' 

mOCUtiV8 OrdU 12291, "POdUal Regulation.' 

Cost ~ + h o d o l ~  8nd PrOCdUr08,a vel* 558 
NO. 17, JUruUy 25, 1990, Md VOlo 5 5 ,  NO. 224, Novoabor 20,  
ISSOo 
Ruidantial Xmorandum of April 29, 1992, 'Bumfit8 and 
Costa of kgislativo Proposals.' 

1s. -0 EOnOBfC analy8.8 8Uhitt.d t o  0- will h 
revievod for conformity vith it- s to 13 in this Circular 
through tho Clrcular No. A-11, budgot justification and 8ubmis- 
sion prOC.88, and Circular No. A-19, logislativo roviow process. 

16. w c t i  Va Data . Thio Circular is eff-ective immediately. 



66.3 4 17 . . Quamtionm concorning intarprotation of this 
C i r c u w o u l d  bo addro88.d t o  the OfficO of Economic policy, 

.uti- 

Office of Management and Budget (202-395-5873) or, in -0 case of 
regulatory ismues and analysi8, to the Office of Information and 
Regulatory Affair. (202-395-4852). 
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-- A systematic quantitative sethod of 
ility of Government projacts or policies 

when it is important to take a long viaw of futurr affects and a 
broad view of posmibla side-effects. 

uali -0 Tangible property, fncluding durable goods, 
equipment, buildings,  installation!^, and land. 

- -0 A c8-h ( i . o . ,  nonrandom) outcome that 
an individual valuas equally to an unc-ain outcome. 
ri8k-aVU.O individual, the cortainty-oquivalont for: an uncertain 
set of bonefits MY k loss than the mathomatical expectation of 
the outcome; for oxample, an individual ray value a 50-50 chance 
of winning $100 or $0 as only $45* ~nalogoumly, a'risk-avarse 
individual m y  hava a certainty oquivalent for an uncertain mat 
of costs that is largar in ragnitude than tho mathomatical 
axpactation of costs. 

For a 

tivenes8 0- A systematic quantitative method 
for comparing the costs of alternativo moa- of ac&ieving.the 
S a 8  8tr.m O f  M e f i t 8  O r  a given objective. 

S- 0- Tho raximum sua of ronay a consumer vould ba 

It is roprosontod graphically by the area 
willing to pay to consumr given amount of a good, less thr 
mount.actually paid. 
k t v a m  the duand curve and tho prim lino in a diagran repra- 
senting tho con8umor88 domand for the good am a function of its 
price. 

-t Raw 0- Tho fntuest rate umd in calculating the 
prmont valuo of upacted yoarly k n o f i t a  and costs. 

or costs in any givur futuro yoar into pruant valuo toras. Tha 
discount factor im qual to l/ (1 + i)' vhuo i i m  tho intuest 
rat. and t im ia tho number of yoarm from tho dato of initiation 
for the program or policy until tho givua futuro y . u .  

Ezsas-m - Onlms a tax i m  irpos.6 in thr forr of a lump- 

affect econoaic daci8ioru on tho ~ r g i n .  

ar0 Called u c c o 8 m  burduaa, kcawe thoy diudvantag- 8ocioty 
without adding to Troanuy rocoipta. 
somoth08 r8fotrrd to a8 doadwoight 108.. 

- Tha factor that trarulatos oxpactod bonefits 

8- UlISolatd activity, Nch a8 h u b  -, it Vi11 

n d C  .ffiCiUlq t.l.Ultiw from the di8tOrtiW O f f -  Of tu08 
~oparturom from OCO- 

Thim coffiapt i 8  a180 

ab 
. I.  



* E x  -- A direct effect, either posi- 

a 
t i ~ o = ' , ~ ~ ~ ~ e , O ~ n D ~ ~ ~ ~ ~ ~  profit or Valfar. arising a8 a b 6 6  3 4 
product of aoma other p 1 r 8 0 n J m  or firs's activity. 
to am neighborhood or spillover affacts, or externalities for 
short . 

Also rafarred 

fncidQnca -- Tha ultimata distributional effoct of a tax, .wp.nd- 
iture, or regulatory program. 

I -- The proportionate rate of change in the general 
price level, a8 opposed to tho proportionate increase in a 
specific price. 
price index, auch a# the implicit doflator for Cro88 Domestic 
Product or the Coruumar Price Index. 

Inflation i8 uually mea8ur.d by a broad-bared 

t8 Of Ret- -- Tho d i W u n +  rat0 that 88t8 the not 
present value of tha stream of net bonefits qual to zero. 
internal rate of return may have multiple values when tha stream 
of net benefits altarnates from nogative to positive mor* than 
once . 

The 

U L g  --  ha overall estimated cost for a particular 
program alternative over tho timo period COrr88ponding to the 
life of the program including direct  and indkoct initial co8ts 
plus any puiodic or continuing costs of opuation and 
naintenanco. 

-- The ratio ktwoan the d b o c t  off- an output or 

Multipliu affects g r u t u  than 1.0 
q l o ~ m e n t  and the full effect,-includhg the eff-8 of 8econd 
ordar.round8 or spending. 
roquire the .xiatonce of involuntary unuploywnt. 

present valua of bonefits and the di8cO~nt.d pruent value of 

. .. 
.-- . - .  - .  . -  .- ' The difference between tho dibcounted 

- .  C08t8 

-3- -= economic units roasirod in turns of purchasing 
power of the date in queation. 
efZect..of g m u a l  price inflation. 

A nominal tnluo roflects the 

b - An intuost rata that is not adju8ted to 
~ U O V ~  tha aff.ct. of actual or axpoetad inflation. 
intueat ratam are gonually nominal intuut rates. 

Marlcot 

or v w  -- Economic unit. -urd in 
term8 of corutant purchasing pwu. 
by general price inflation. Roal value8 can bo oatbated by 
deflating nominal values with a general prim indur, such as the 
implicit deflator for Gross Domestic Product or the Consumer 
Price Index. 

A r u l  vrrluo i8 not affected 



m a l  Interest R a a  -- A n  interest rata that has barn adjusted to 
romovo the offect of expected or actual inflation. Roal intorast 
rates can bo approximated by subtracting tho oxprctod or actual 
inflation rat. from a nominal intero8t rate. (A prociso ostimate 
can bo obtained by dividing one p h 8  tho nominal interoot rat. by 
one plus the oxpectad or actual inflation rate, and aubtracting 
on. from tho resulting quotient.) 

u i v e  Price -- A prico ratio botween two goods a88 for 
example, the ratio of the prico of energy to the price of 
equipment . 
w o w  P r a  -- An estimate of what the price of a good or input 
would k in tho absonce of markot distortions, 8uch a8 oxter- 
naliths or taxos. For oxamplo, tho shadov prlco of capital is 
t h o  prosmt valuo of tho social roturns to capital ( k f o r o  
corporato income taxes) measured in units of consumption. 

CQsf -- A cost incurred in tho past that vi11 not k 
aff0Ct.d by any prosent or future deci8ion. 
ignored in dotormining whether a now investment is worthwhile. 

-er P a m  -- A payment of money or goods. 
is 
emhang.. Such paymonts altor tho distrfbutlon of income, but do 
not dlroctly affoct tho allocation of resources on tho margin.- 

Sunk coat8 should be 

A pure transfer 
unrolatd to tho provision of any goods or sorvices in - R a m  -- Rates of interest on markotablo Treasury debt. 

Such debt is h n m d  in maturities ranging from 91 days to 30 
years .. 
-s to Pav -- The mawlmum amount an individual would be 
willing to give up in order to secure a change in the provision 
of a good or _sorvico. 



AU3QrDI. B 

1. -10 r-t for m a o u n a n u  -0d wtm and mofita 

A8aume a 10-yoar program which vi11 commit tho Govomarurt t o  the 
stream of real' (or constantdollar) 0rrp.nditures appearing in 
column ( 2 )  of tho tablo below and which v i 1 1  rosult in a sories 
of real  benefits appoaring in column ( 3 ) .  
for a 7 percent discount rata is ahown i n  column (4 ) .  
present valuo cost for oach of tho 10 yoarm is ca1culat.d by 
multiplying column (2 )  by column (4); tho prosont value k n o f i t  
for. oach of tho 10 y-8 is calculatod by multiplying column ( 3 )  
by column ( 4 ) .  Tho prosont valuos of comts urd bonofits aro 
presented i n  columns ( 5 )  and (6) rospoct~voly. 

Tho discount factor 
Tho 

Prm8-t Present 
Yoar ainco value of value of 
initiation,  Expoctd m c t o d  Discount -8- k n e f  i t s  
renowal or yearly yoarly . factors Col. 2 x Col. 3 x 
sxMxmhL-- --- 

(1)  (2) ( 3 )  (4 )  (5) ( 6 )  

1 
2 
3 

5 
6 
7 
8 
9 

10 

4 .  

Total 

$10.00 
20.00 
30.00 
30.00 
20.00 
10.00 
5.00 
5.00 
5.00 
5.00' 

$ 0.00 
0.00 
5.00 

10 . 00 
30.00 
40.00 
40.00 
40.00 
40.00 
25.00 

0.9346 
0.8734 
0 8163 
0.7629 
0.7130 
0.6663 
0.6227 
0.5820 
0.5439 
0.5083 

$106.40 

s 0.00 
0.00 
4.08 
7.63 

26.64 
24.91 
23.28 
21.76 
12 .71  

21.39 

$142.41 

Tho 8- Of .COluUr ( 5 )  i 8  the t o m 1  pra8.nt M l U 8 '  Of Cost8 .and the 
8uB of column (6) im tho totz.1 p r u o n t  valuo of banofitm. Net 
prosant valum is $36.01, tha diffumnco ktvoon the sua of 
df8count.d banofit8 and tho su1 of di8count.d cost8. 

The dimcount factor8 premontod in  tho tablo above aro calculated 
on tho implicit  assumption that comts and bonofits occur a8 

. lup-surns a t  year-end. Whon cost8 and banofits occur i n  a steady 



s t r a m ,  applying mid-year discount factors is mor. appropriate. . . 
For instance, the first cost i n  the table may bm estimated t o  
occur a f t u  mix months, rathdr than a t  tho and of on. yoar t o  
approximato k t t a r  a staady stream of co8ts and benofits occur- 
ring over tha f i r a t  yoar. 
other cost8 and k n a f i t s  are advancad 8 i x  month8 t o  approximate 
h t t e r  a continuing 8tOady flow. 

~ h o  praaent values of coat. and benefit8 computed from th. table 
abow can bo converted t o  a mid-year discounting basis by 
multiplying t h u  by 1.0344 (tho square root of  1.07). n U 8 ,  if 
the abovo oxampla vu. convortd to a aid-yoar b 8 i 8 ,  tha prosent 

. 

Similarly, it may k assumad that a l l  

ValU8 O f  C0.t. would k $110.06, +ha pr088nt V8lU8 O f  k n 8 f i t 8  
would k $147.318 a d  -8 net pr88Ult ValU8 Would k Q37.2S. 

3 .  -ti-0 ma0-t  *.ator. for n m  - 
Year sinco 
Init iat ion,  
R8newal or 
RcMMhn 

1 
2 
3 
4 
S 
6 
7 
0 .  
9 
10 
11 
12 
13 
14 
1s 
16 
17 -- .. * .. 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 . 
20 
29 
30 

Year-end Hid- year 

2assQxB JasSQxa 
Di8COUnt D i 8 C O ~ t  

0.9346 0.9667 

0.0163 0.0444 
0 0734 0.9035 

0.7629 0,7892 
0.7130 0.7375 
0.6663 0 6893 
0.6227 O 6442 
0.5820 * .  . 0.60201 
0.5439 0 5626 
0 SO03 0 5258 
0 4751 0.4914 
0.4410 0.4593 
0.41SO 0 8 4292 
0.3870 0 4012 
0.3624 0,3749 
0.3307 0.3s04 
0.3166 .. : 0.3275 
0 . 2939 0,3060 
0.276s O.286O 
0.2sa4 0.2673 
0.241s 0.2498 
0022S7 0.2335 
0,2109 O.2183 
0,1971 0,2039 
0.1042 0 . 1906 
0 1722 0,1781 
0 1609 0.1665 
0 . 1504 0 . lS56 
0.1406 0.1454 
0.1314 0 . 1359 

EMginning- 
of-yaar 

Pactars 
D i 8 C O M t  

1.0000 
0.9346 
0.0734 
0.8163 , 

0,7629 
0.7130 
0.6663 
086227 
0.~820 
0.5439 
0.5003 
0.4751 
0.4440 1 

0.4150 
0,3870 
0.3624 
0.3307 
0,3166 
0029s9 
0.2765 
0 0 2504 
0.2415 
0 0 22s7 
0 2109 
0 .  1971 
0.1842 . 
0.1722 
0.1609 
0.1504 
0,1406 



' . s i  

* .  A P O m m I X  c 6634  

w t i v .  . This appendix f a  updated annually at the time 
of the President's budget submimion to Congress. " h i m  vorsion 
of the appendix is valid only through Pobruary, 1993. 
this appendix will b. availablo upon roquest from the Offico of 

and the Circular may also be obtained from tho OI¶B Publications 
OffiCO (202-395-7332). 

Updates of 

- Economic Policy in 0- (202-395-3381). Copies of tho appendix 

lorfn.l Df.oouat w. 
economic ammumptionr from tho Fiscal Yoar 1993 Budgot aro 
pra8ented in tho tablo below. Thoso nominal rata8 are t o  be used 
for discounting nominal flows, as in loamo-purchaso analyuis. 

Nominal intoroat ratom ba8od on the 

81 Intorest  Ratos on 'Proas- Motam and Bondm 
9 h m  (in wzssnu 

3-Yaar5-Yaar f-ltaar 
6 . 1  6 . S  6.7 7.0 7.1- 

Analy8e8 of programs w i t h  terms differont from tho8o.presented 
above may US. a linear interpolation. For oxamplo, a four-year 
ptaj8ct can k .valuated with a 6.3 parcant nominal rato. Pro- 
grams vith durations longer than 3 0  yurs MY use tho 3O-yoar 
intorost rate. 

Wbi.aonntR.t... Real interost rat08 baaed on tho economic 
a88urrptionm from tho Pimcal Y a a r  1993 Budgot azo pra8onted below. 
Thoso roal ratu aro to k u s d  for di8counting raal (constant- 
dollar) flow., a8 in COSt-OffOCtiVUm88 analy8i8. u 

Analysom of program8 vith t o m  diffumt from tho- prW0nt.d 
abovo may use a lfnoar intorpolation. For oxamplo, a four-yoar 
projoct can k evaluated vith a 2.9 parcont r u l  rato. Programs 
W i t h  duration. longer than 30 yoars m y  us. tho 30-yoar intorest 
rata. 




