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ABSTRACT
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loss estimates led to new theories of rent-seeking and other inefficiencies of economies with multiple

distortions.

James R. Hines Jr.

University of Michigan Business School
701 Tappan Street

Ann Arbor, MI 48109-1234

and NBER

jrhines@umich.edu



Introduction.

Prevalling economic wisdom is highly aitica of inudidous tax polides or government regulaions,
uncorrected externdities, unchecked monopaligtic practices and vaious other market falures. When economigts
are chdlenged to quantify the economic cods of assodaed price digortions it is Sandard practice -- and has bean
ance the 1960s - to use a smdl number of assumptions and sHected dadidities to edimate aress of the rdevant
"Harberger triangles” This Imple and sraightforward exerdse has numerous gpplications and the virtue of
producing answers rather than conjectures.

Harberger triangles come in many shgpes and 9zes Fgure 1 offers anilludration of such atriangle for
the Imple case of an exdse tax. Point A of Hgure 1, & which the demand and supply schedules intersst,
denotes market equilibrium in the absence of the tax, with quantity g, transacted a price p,. Introduction of an
exasetax a rate 1, payable by firms sdling the commodity, shiftsthe supply scheduleupwad by t. At thenew
mearket equilibrium, firms sl g, units of the commodity & amarket price of p,, recaiving (efter tax) p, = (p, - ).
Market equilibrium & paint A in Hgure 1 hasthe fegture that margind consumption bendfits equa margind
production cogs Theexdsetax drives awedge between margind bendfitsand margind cods At consumption
levd q,, consumers are willing to pay any amount up to p, for additiond units of the good, and supplierswould
reedily provide additiond units of the good for any price of p, or gregter -- but these additiond transactions do not
teke place, dueto the effect of thetax wedge. The loss assodated with the foregone transaction of asingle unit &
QIS P, - p; = 1. Summing differences between the prices that consumerswould pay, and the prices a which
upplierswould provide goods for dl units between g, and g, indicates the wdfare loss due to the exdse tax, and
is represented by the shaded "Harberger triangle’ inHgure 1. Inthis case, the height of the Harberger triangleis
thetax rate itsbeseisthe amount by which sdesfdl inreaction to the tax, and its arealis one messure of the

effidency cog, or "desdwaght loss™ or "excess burden,” assodaed with the exase tax.



Harberger triangles now common fare, were once rare ddicades In two influentid papers published in
1964, Amald C. Harberger (19649) offered a dear and persuiasive derivation of the triangle method of andyzing
desdwaght loss and (1964b) goplied the method to esimate desdweght 1osses due to income taxes in the
United States Having earlier usad the triangle method to caaulate the Sze of monopaly-induced digartion in the
U.S economy (1954), corporate income taxes (1959a), and various and sundry digortions to the Chileen
economy (1959h), Harberger shortly theresfter (1966) produced esimates of the wdfare cost of U.S. capitd
taxes In asubseguent survey, Harberger (1971) darified various agpects of this method and addressad a number
of its percaived shortcomings®

Whilethetheory of deedweight loss messurement waswel esablished by the 1950s economigsvery
rardy estimated deedweight losses prior to the gppearance of Harberger' swork. Harberger’ s pepersilludtrated
the technigques; the usfulness, and the redlidic possibility of performing such cdeulations, and in so doing,
ushered in anew generdion of goplied normativework. Desdwe ght loss triangles became known as“Harberger
triangles’ dueto the broad influence of Harberger’ s papers on subseguent reseerch. The new desdweaght loss
egimates intun, led to an important reevaugtion of the wedfare effects of multiple digortionsin an economy, ad
condderation of the posshility thet various market fallures may trandorm Harberger trianglesinto even larger
trgpezoids

Thisessay examines Harbearger trianglesfrom threesdes Thefird isthe place of the Harberger triangle
inthe higoricd devdopment of the theory of consumer surplus and its usein eva ugting the cogts of economic
digortions The second isthe theoretica controversy evoked by goplications of Harberger triangles. And the

third isthe impact of Harberger triangles on subssquent empiricd work and theories of market imperfections

1 These papers and others are reprinted, together with interpretive notes, in Harberger (1974).



Bdore Harberger.

It was undergood long prior to the 1960s that the wdfare cost of a commodity tax could be
gpproximeted by the sze of what would later come to be cdlled the Harberger triangle Jules Dupuit (1844) is
generdly credited as being the firg to absarve that demand schedules can be usad to infer the wdfare effects of
price changes. Dupuit was an enginesr who wias interested in gpplying economic prindples to evaueate public
warks, and who was unimpressad by the exiding economic orthodoxy (due largdly to Jeen-Baptide Say) thet
equated the vaue of a good with its market price. Dupuit notes thet consumer expenditure condiitutes a lower
bound on the tatd vauation of an item. He produced a diagram much like Figure 1 (with axes reversed),? in
which price changes induced by taxes or talls reduce consumer satisfaction by more then the revenue they
generate. Baing careful to didinguish resource tranders (from consumersto the gate) viataxes and tallsfrom
resource losses dueto ineffidency, Dupuit (1844 [1969], p. 281) destribes the wdfare losstriangle (the sheded
aeain Hgure 1) as"the utility log bath to the taxpayers and the fisc [the public sector].” Hewent onto meke
other trenchant obsarvations, such asthat the areaof thiswdfarelosstriangleis gengrdly afunction of the square
of thetax rate, and that there exigs atax rate beyond which tax revenuefdls

Dupuit'singght was shared by Heaming Jankin, who, like Dupuit, was an accomplished enginesr, but
who was unaware of Dupuitswork of the 1840s. Jenkin was dimulated by the work of Stanley Jevons, a
professor & the Universty of Manchester in England, who, in hisdassic The Theory of Pdlitical Economy
(1871), discussssthe efet of price changes on utility. Jevons who was dso goparently unaware of Dupuit's

work, correctly notes (1871 [1911], p. 147) that, for avery amdl risein the price of acommodity, aconsumer’s

2 The economics profession has Alfred Marshall to thank for putting quantity on the abscissa and price on the
ordinate of supply-and-demand diagrams such as Figure 1, and, through his influence, institutionalizing this
arrangement. Writing 46 years before Marshall, Dupuit used the more mathematically compelling alternative of
price on the abscissa and quantity on the ordinate.



utility fals by an amount equd to the product of the price change, the quantity purchesed, and the margind utility
of income. Jevons expresses resavaions, however, about expanding this method to congder nontrivid price
changes, due to the noncongtancy of the margind utility of income®

This gpproach was unsdtisactory to Jenkin, who rediscovered the use of supply and demand curves
(Jenkin, 1870); usssthe curvesto condruct adiagram that is remarkably amilar to Hgure 1 (again, with axes
reversed) and to the diagram used by Dupuit (Jenkin, 1871/72); and then gppliesthe andyssto cdaulaethe
indidence of atax (the digribution of its burden between buyers and sdlers) and the effidency lossit crestes Jankin
argues (1871/72, pp. 109-110) thet his[and Dupuit's, asit happeng method of determining the codt to

consumesis superior to Jevonss because

.. Utility, ashe[Jevong ddfinesit, admits of no practica meesurement, and he bases hiscurve,
nat on the varying estimates of vaue st by different individuas eech on what he has or what he
wants, but on thevarying utility to eech individud of eech increment of goods The gbove
esimate of the gain due to trade deduced from the demand and supply curves as arigindly
drawvn in my Recess Sudies attideis, | bdieve, novd, and givesanumericd esimatein money
of thevaue of any given trade, which might be gpproximatdy determined by obsarving the
effect of achange of priceson thetrade the curves throughout their whole lengths could
catanly nat, in most cases, be determined by experiment, but Satidics gathered through afew
yearswould show goproximatdy the Stegpness of each curve near the market price, and thisis

the mogt important informeation.

3 Jevons (1871 [1911], p. 148) writes: "The price of bread, for instance, cannot be properly brought under the
equation in question, because, when the price of bread rises much, the resources of the poor are strained, money
becomes scarcer with them, and yrc, the [marginal] utility of money, rises.”



The intuition that Dupuit and Jenkin offer in deriving thar wdfare triangles is essantidly unchanged
today. However, a number of detalls on which they are slent became the focus of more then a century of
subsequent research. One of the earliest questions wias raised by Léon Waras a professor a Lausanne and the
founder of modern generd equilibrium theory. He was wel aware of Dupuit's work, and while conceding (1874
[1954], p. 443) it to be "very thorough and ingenious”™ fet compdled to "cdl atention to an egregious aror
which Dupuit committed in amatter of cgpitd impoartance” Waras explains thet a consumer's willingness to pay
for an item is a function nat only of its price, but dso of the consume’'s income and the utility patentidly avallable
from consuming dl ather commodities Walras evidently fdt that this dependency makes Dupuit's concept of
consumer urplus too Stuaion-pedific to sarve as an ojective mesaure of stifaction derived from
consumption, and therefore ingppropriate for deedweght 1oss measurement as wel.

Moare broedly, Wdrass critidam can be viewed as rasng questions of comparahility of utility, both
across people and aoross time. The paint of Dupuit's andyds is to deermine the money equivdent of the wdfare
effect of aprice change’ But agiven amount of money may generate sttifaction thet differs between
individuds or for the sameindividud a different times. Furthermare, the margind utility of income dependson
prices, making welfare comparisons prablemaic when prices differ betwean studions. If an exdsetax rasesthe
price of agood from 12 to 17 francs thereby reduding aggregate " consumer wefare' by, say, 6,200 francs itis
nat dear whether the 6,200 franc reduction reflects the vaution of utility when thepriceis 12, 17, or some
intermediate leve.

Thisambiguity troubled Alfred Marshdl condderably lessthenit did Wdras Marshdll, the most

influentid economigt of histime, canonized the Dupuit-Jenkin diagram in his Principles of Economics (1890

4 Dupuit's primary concern was with valuing new projects, such as new roads or canals, and he considered the
effect of price changes due to taxes or tolls partly as expositional devices. In hisframework, the effect of a new
road is to reduce the price of road travel from infinity to the amount travelers must pay in tolls.



[1920], p. 473). Marshdl cained the phrase "consumers aurplus’ to destribe the area above the price line and
bdow the demand curve, conceding that this captures exadtly the change in consumer wefare only if the
magind utility of income is hdd condant. Mardhdl's formulation arousad condderable subsaquent controversy,
duein pat to its influence and in part to cartan ambiguities about how, exactly, he intended demand curves to be
condructed. While Marshdl dresses the importance of condancy of the margind utility of income to abtain
exact answers in ather indances he gopears to favar halding income and consumption levels condart,
formulating demand curves on the bed's of amounts thet consumers would willingly pay to ootain varying
quentities of the good in quegtion.

A pradticd defense of Dupuit's method is provided by Harald Hatdling, who argues thet it rdies on
properties of demand curves that they are likdy to stidy. Hotdling was primarily a mathematicd Saididan,
though he hdd an gppointment in the Economics Department at Columbia from 1931-1946, and his occasond
forays into economic theory represented mgor contributions to demand theory, digopaly theory, public finance,
and the theory of naturd resources In an artide basad on his Presdentid Address to the Econometric Soddty,
Hatdling (1938, p. 242) begins "In this pgper we shdl bring down to detein revised form an argument due
essmtidly to the enginer Jlles Dupuit....” Hatdling andyzesthe difficulty of gpplying Dupuits method to cases
inwhich severd prices change Smultaneoudy. It might ssem thet such Situations can be handled by cdaulating
desdweaght losstriangles separatdy for each taxed commodity, summing the aressto dbtain atotd.
Unfortunetely, the order in which each of the pricesisteken to chenge dfectsthe totdl calculated deedweight
losd Snce for Imultaneous price changes, the order is parfedtly abitrary, amultipliaty of answversreflectsthet
somahing in the cdlaulation isamod surdy amiss  Hotdling notes thet this prablem disgppearsif the so-cdled
"integrability condiions’ are tidfied. This essentidly meansthat cross-rice demand derivaives are Symmetric

thet is for any two goodsi and |, the change in the quantity of good i consumed asaresult of aunit changeinthe



price of j isegud to the change in the quantity of good j consumed as aresut of a unit change in the price of good
I. If 0, then the cdculated change in consumer wefare due to severd prices varying a once is undffected by the
order in which price changes are taken to occur. However, the integrability conditions are stidfied by ordinary
demand curves only if income effects are ather nonexigent (which is possible only for a subset of commodities) or
if they have vary spedd features (such as those generated by homathetic preferences). Hatdling invokes his
ealier wark (1932) to argue thet income effects are unlikdy to be large enough to make ordinary demand curves
unuiteble for the condruction of Dupuit-dyle triangles

The demand curves that form the upper-right boundary of the Harberger triangle may fall to iy the
integrability conditions, but nat o the supply curves that form the lower-right boundary, snce income effects are
(in theory) nonexigent for firms  Conssquently, subsequent theoreticd work on the messurement of Harberger
triangles focuses on the way in which demand curves are formed. Sir John Hidks, Oxford professor and the
author of Value and Capital (1946), reevduated Mardhdl's conogption of consumer surplus and the remaining
fuzziness in Mardhdl's nation of the demand curve. Hicks conddered the conceptud experiment of fully
compensating consumers for the effects of price changes on thair red incomes, in the process trading demand
curves correspondiing to differing prices® He christened as " compensating variation” the areabetween such a
demend curve and theiinitid priceline. Hidks aso conddered the effect on market demands of extracting from
consumers the money that they would willingly pay to avaid price changes usng "equivdent varidion” to refer to
the area between theinitid priceline and demand curves thereby generated. Hence, Hicks describestwo

methods of congructing demand curvesthat can be used to meesure deedweaght loss triangles; bath maintain

5 See Hicks (1941, 1942, 1943, 1945-46). His development of this concept, to which he elliptically refersin the
first edition of Value and Capital, is anticipated by Henderson (1941), whom Hicks thanks (1942, p. 126). Hicks
also considers aternatives to consumer surplus that are constructed on the basis of quantity rather than price
variations, these alternatives are not reviewed here.



utility congtant, but they differ because they are basad on differing utility levels Compensating varidion
efectivdy maintains utility a the levd that otains before the price change occurs, while equivdent varidion
mantans utility a the levd that obtains ater the price change occurs

Mesaures of consumer wefare bassd on compensating or equivdent vaiation have desrable properties
thet have intrigued economigs working in this area ever snce. Spedficdly, the compensated demand curves on
which they are based stify Hatdling's integrability conditions, meking the resuiiting welfare caculaions uniquey
defined even if severd prices change smultaneoudy.  Endogenous changesin the margind utility of income do nat
afect such meeaures, Snce utility leves are (by condruction) hed congant dong thar lengths Compensating
vaidion differs from equivdan vaidion, and they each differ from Marshdlian consumer aurplusin which
income is held condart, to the degree that income effects are important.

Hicks was himsdf unimpressad by the likdly importance of the diginction between wdfare messures
condructed usng compensated and Marshdlian demand curves. It is essy to see why, Snce a compensated
demand dadiaty differs from the corresponding uncompensated demand dagticity only by the consumer’s
magind propengty to goend on the good in quedion. Unless a commodity represants an extramdy large
fraction of a consumer’s budget, compensated and uncompensated demand dadiaties will nat differ greatly; and
any differences between them are likdy to be much smdler then the statistical uncertainty assodiated with demand
dadidty estimates  Hidks nates at the condusion of a paper in which he evauates compensated messures (1943,
p. 40): "When, in an earlier paper [Hicks 1941], | first conddered the possiility of the sort of andyss | have here
been carrying through, | dismissed it as "afiddling business nat likdly to be of much importance’ And that sill
hdds Nevethdess| am glad that | have brought mysdf to cary it through." He adds later (1945-46, p. 69): "For
maog purposes, for which the the consume’'s aurplus andysisis utilissile a dl, Mardhdl's mesaure is a ufficent

goproximetion; but for purposes of dear thinking it is necessary thet the besic meesures should be didinguished,



and thar rdaions deared up.”

The economics professon continued to parform Hickss "fiddling busness™ composng numerous
vaidions dong theway. Marcd Boiteux (1951) generdizes the Hicksan messures of deedweight lossto
gtuations in which initid prices are digtorted and in which producer prices are endogenous to quantities sold.
Geaad Debreu introduces (1951, 1954) an dtogether different messure of desdweaght loss defined to be the
vadue (or dternaivey, the fraction) of sodety's resources that could be asandoned, without any loss in aggregate
utility, if ditortions were removed.® James Mesde (1955) andyzes the wefare consaquences of interactions
between multiple digtortions, with an empheds on tariffs and ather trade restrictions

By themid-1950s, it was dear thet knowledge of demand and supply conditionswas suffident to
cdaulate wdfarelosses dueto digorted prices - but dso thet certain adjustments might be necessary in goplying
ordinary demand functionsfor thispurposa. At thistime, however, two important deve opments in economic
theory emerged that were unconnected to traditiond wefare andyss but that complicated any atempt to
meesuUre deedweght losstriangles Thefirg wasthe gppearance of rigorous generd equilibrium theory, which
ssamed toimply theingppropriateness of andyzing asngle market inisolaion, ancedl marketsin an economy
influence eech ather. In particular, Corlett and Hague (1953-54) and Lipsey and Lancegter (1956-57) cdled
atention to the passihility thet introduaing digortionsin one market might enhance the effidency of the economy
by mitigating the effects of digortions dsawhere The second devd opment was the andysis of difficuities of
obtaining well-behaved sodid dedison ruesfrom individud preferences which suggested the impossihility of

producing an overdl sodd messure of palides afecting heterogeneous consumers - indead, sodd wefare itsdf

6 Both Boiteux and Debreu acknowledge the influence of earlier work by Maurice Allais (1943), yet another
engineer. Diewert (1981) identifies conditions in which the measures proposed by Debreu, Boiteux, and Harberger
coincide, and King (1983) and Kay and Keen (1988) show that the application of the Hicksian measure considered
by Kay (1980) (to be analyzed shortly) can be thought of as a special case of the Debreu measure.



became a problematic conogpt! Since full-scde genard equilibrium modds were virtudly nonexigent, and Snce
dmog any concavadle digartion afects the wedfare of multiple consumers, the goplied andlys's of consumer

urplus was symied.

Harberger Entersthe Picture
Harberger was wdl aware of this intdlectud higory and the knotty issues with which it is concarmed. In

moativaing his presantation of deedweght loss esimation methods, Harberger (19644, pp. 58-59) writes,

The messuremant of deedweight losses is not new to economics by any means It goes back &
leedt as far as Dupuit; and more recently Hatdling, Hicks Dereu, Meede, and H. Johnson

have made important contributions Nonethdess | fed that the professon as awhde has nat
given to the areathe attenttion thet | think it desarves. We do nat live on the Pareto frontier, and
Wwe are not going to do o in the future. Yt palicy dedsons are congantly being made which
can move us dther toward or avay from thet frontier. Wha could be more rdevant to a choice
between policy A and palicy B then a datement thet palicy A will move us toward the Pareto
frontier in such away asto gan for the economy as awhole, say, gpproximatdy $200 million
per year, while palicy B will produce again of, say, about $30 million per year? What could be
more useful to us as a guide to priortiesin tax reform then the knowledge thet the desdweight
losses gemming from the tax loopholes (percentage depletion and capitd gains) open to
explorers for all and gas are probably greter in tota magnitude then the deedweght losses
asodated with dl the other ineffidendies induced by the corporation income tax? Whet could

be mare tantaizing then the possibility (which | bdieve to be ared one) that the U.S. tariff,

10



whose indirect effect isto redrict the eguilibrium vadue of U.S. exports, produces by this route a
gan for the U.S from a patid explaitaion of U.S. monopaly power in world markets which
nearly offsets (or perhaps fully or more then fully offsets) the effidency-losses produced by tariff-
induced subdtitution of more expengve domestic products for chegper imparts? These and
amilar questions s\am to me S0 interesting, SO rdevant, o cantrd to our underganding of the
economy we live in, that | find it herd to explain why the meesurement of desdweght losses
should be the province of only a handful of economists rather than &t leest the occasiond hoblby

of amuch larger group.

In hisempiricd work, Harberger cdculates desdwaght loss triangles based on demand curves
condructed by retuming tax revenue to consumers in lump-sum fashion, thereby forming a smple generd-
equilibrium economy in thet al markets dear and no funds are left unaccounted. In this framework, taxes afect
prices and digort individud dedigon-meking in spite of the fact thet tax revenues are ultimatdy returned to
consume's Because returning revenue to consumer's offseats the amount of taxes thet are paid, but does nat offset
the digartion in individud dedson-meaking, consumers are mede worse off by the impogtion of the taxes The
demand curves that Harberger uses are not Mardhdlian demands, Snce consumers recalve tax rebetes, nor ae
they Hicksan compensated or equivdent demands ance utilities change. They are something different:
"Harbergarian demands” Harberger notes thet these demand curves can be usad to generate wdfare meesures
thet are second-order gpproximations to those basad on Hickdan demands; this daim is mede more predise by
Dieweat (1976) and McKenzie and Pearce (1976), who identify various properties of wefare messures bassd on
Harbergerian demands

The empiricd resuits are useful and interesting. Harberger (1954) finds that resource misalocation due to

11



monopalidic behavior in U.S. industry generaes an ingfficdency equd to goproximatdy 0.1 percant of U.S GNP,
thet the U.S. corporate income tax generates digortions vaued a $1 hillion (0.5 percant of GNP) annudly
(19593); that resource misdlocation of various types reduces Chileen wdfare by 15 percent (195%); thet
digtortions to labor-leisure choices induced by the U.S. persond income tax reduce wefare by $1 billion (0.4
percent of GNP) annudly (1964b); and that dl U.S. capitd income taxes taken together are respongble for
economic losses of $2 hillion (0.8 percant of GNP) annudly (1966). These reuits have proven robugt to
ubseguent careful picking-over and reworking, Snce the effects of dternative caculaions and methodologica
spedifications tend to cancd each other (see, for example, Shoven, 1976).

Harberger's efforts attracted wide atention in the economics community, particulaly after publication of
his 1971 survey atide in the Journal of Economic Literature. Much of the subssquent aitidam of Harberger's
work focuses on three issues: the use of Harbergarian demand curves, his amplified trestment of generd
equilibrium; and the omission of explicit consideration of redistribution.” Each of these controverses desarves a

few words

Use of Conpensated Demands

Hicks and likeminded authors hed been so influentid that efforts to eva uete welfare without using
compensated demands met immediate skeptiaam in the professond community. Usng ademand curve basd
on equivaent varidion - that i, ademand curve dong which the consumer’sincome changesin order to
mantan utility at thelevd thet exids after the price change - congder the case of atax on asngle good,
depicted in Hgure 2. The compensated demand curve has a stegper dope than the corresponding Marshdlian

demend curveif the commodity in question is normdal, Snce the consumer responds only to the subdtitution effect

7 Alan Auerbach (1985) provides a very useful interpretive survey of this literature.
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of higher prices, nat the income effect, and will therefare reduce consumption of anorma good by less asthe
price rises The compensated demand curve and the Marshdlian demand curve intersect & price p,, Snce at that
point no compensation is necessaty to trandorm Mardhdlian demandsto compensated demands: To theleft of
the compensated demand between p, and p,, the area (p,-p,)d, = R isthe government'stax revenue, leaving just
the sheded triangle as the equivdent variation meesure of deedweight loss

Asdepicted in FHgure 2, the equivdent variation meesure of deedweight lossissmdler then the
desdwe ght loss messure based on the Mardhdlian demand curve -- but thisis nat dwaysthe cese. If thetaxed
goad isinferior (theincome derivative of demand is negative), then the compensated demand curves have
shdlower dape than the Marddlian demand curves, and the equivdent variation meesure of desdweght loss
exceadsthe Mardhdlian messure. And in somewhat more complicated Stuations then thet depicted in FHgure 2 --
such as casssinwhich sverd goods are taxed -- any ordering of thewdfare mesauresis possble

Themod attractive agoects of usng the equivdent-variaion compensated demand curve are nat
goparant from theamplefigure Wefare messurres bassd on equivaent vaiaion are Sngle-vaued even when
many prices change Smultaneoudy, and tax dtemativesthat generate greater consumer ttidaction (conditiond
onrasing agiven leve of tax revenue) are assodiated with lower deedweight loss® Together, thesetwo festures
meke the equivaent variaion meesure dmogt irresdible to economids

Thereisthe complication that compensated demand curves are nat directly obsarvable, Snceno one
actudly compensates consumersfor tax-induced price changes, while Marshdlian demands are, in prindple,
obsavable With suffigent information about consumer behavior that diginguishes price from income effects;

however, it is possble to construct compensated demands -- and thereisaSzable literature devoted to ducidating

8 Kay (1980) reformulates Diamond and M cFadden's (1974) framework to offer aformal demonstration of this
point.
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methods to do just that.” It istherefore possible to use econometrically-derived estimates of consumer demands -
or, for that matter, labor supply functions, saving functions, or ather behaviord responsesto price changes - to
condruct compensated demand fundtionsfor wdfareandyds  Indesd, much of the literature Snce the 1980s
seamsto hint thet esimates of deedweaght losstriangles bassd on Mardhdlian or Harbergerian demands, rather
than on compensated demands, reflects the use of subpar technique™

Isthere vdidity to thisaritique? There catanly isif what one actudly desresisamesaure of
desdweght loss bassd on the equivdent vaiaion. The Harberger triangle, as measured by ather Mardhdlian or
Harbergerian demands, does nat share the feeture of eguivdent variation-based mesaures thet, for agiven tax
collection, find utility isguarantesd to be directly rdated to messured desdweaght loss While Harberger
triangles are genardly good goproximationsto the areas of deedweight loss triangles condructed from
compensated demand schedules, thisis not guarantesd to be the case. For example, Rosen (1978) finds thet
Harberger measures of deedweght losstrack compensated messures rather dosdly, but Hausmen (1981) offers
some examplesin which the Harberger and compensated messres differ sgnificantly.

It is noteworthy thet the goplication of an equivadent variaionbassd messure of deedweight losshesits
own ambiguity. To give the messure of desdweght lossthe desirable festures of being sngle-vaued, even when
anumber of prices change, and of baing inversdy rdated to find utility (for agiven levd of tax collection), dl thet
isrequired isthet utility be hdd congant dong the demand curve, asKing (1983) nates. A demand curve besed

on equivaent variation halds utility condant & the levd that obtains after the price change, but any other condant

9 See, for example, Mohring (1971), who identifies the steps necessary to use estimated demand relationships to
construct compensated schedules, and subsequent work by McKenzie and Pearce (1976), Rosen (1978), Hausman
(1981), Vartia (1983), Breslaw and Smith (1995), Hausman and Newey (1995) and Irvine and Sims (1998).

10 For example, Hausman (1981, p. 663) contributes the observation, "From an estimate of the demand curve, we
can derive a measure of the exact consumer's surplus, whether it is the compensating variation, equivalent
variation, or some measure of utility change. No approximation isinvolved. While this result has been known for
along time by economic theorists, applied economists have only alimited awareness of its application.”
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utility levd (correponding to a different reference price vector) would do. Consequently, there exigt an infinite
number of deedweight loss messures, basad on demand curves congructed by holding utility condant at various
levds that share the feature thet deedwaght lossisinversdy rdated to find utility. Since consumersdo not
actudly meke the payments evisoned in condructing equivaent vaiation, or in condructing any of the other
compensted demand sthemes it isherd to maintain thet one of these messres hasadam to specid vdidity. |If
the purpose of deedwe ght loss messurement is nat only to provide an ordind indicator of whether consumer
wdl-bangisriang or faling, but dso to offer acardind measure of the actud megnitude of indffidency, thenthis
ambiguity istroubling. The"right" ansiver depends ariticdly on the question baing asked, and there are many

possible such questions corresponding to differing reference price vectors™

General Equilibrium Consderations.

Genad equilibrium congderations are important for desdwa ght oss messurement whenever price
changesin one market affect supply or demand in other markets subject to didortions Strictly goesking, aproper
acocounting for generd equiliborium effects requires the congtruction of acomplete generd equilibrium modd of the
economy, an exerd<e tha isnat beyond the theoreticd aallities of modern economigts but one that would
represent empirica overkill for mogt goplications Howeve, it is not necessary to take explicit account of
Follover effectsinto undigtorted marketsin calculaing deedweight loss Snce price and quiantity changesin
undigorted markets do nat affect the efficency of resource dlocation - ater dl, in such markets margind values

to consumers equd margind cods of supply. Consaquently, the andys's nesd focus only on sailloversinto

11 The deadweight loss measure due to Debreu does not share this feature, since it is uniquely defined with
reference to the size of a nation's GDP, but it expresses deadweight loss as a fraction of an economy’ s resources,
and therefore offers an answer cast in terms that may or may not be useful. As King (1983, p. 195) observes,
"[T]he statement that a particular reform is equivalent to discovering an extra million barrels of oil at current
current prices may seem more natural than the statement that it is equivalent to giving each household an extra
pair of shoeswhich they are not allowed to trade.”
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markets ubject to digortions

Harberger's papers condsently emphasize the importance of sillovers into disorted markets thet
thereby generate rectangular desdweaght 1oss polygons thet can easlly svamp the 9zes of deedweight loss
tiangles Thetrestment of these cases from an andytic tandpoint is ouite Sraightforward, and essily
incorporated by Harberger's expressonsfor deedweight loss snce the rdevant deedweight loss triangles become
aress bounded by supply and demand schedules a quantities reflecting changes induced by taxes or other palides
under condderdion. Hgure 3illudrates the cdaulaion of the deedweight loss of atax whenthe market for a
ubdtitute commodity isdigtorted by aprice caling. Inthe dosance of thetax, abinding price caling reduces
market sdesof the subdtitute commodity from g, the free market levd, to g, the amount Hlersarewilling to
provide a the celling price. Thewdfare cost of thisdigtortion equasthe area of the darkly sheded trianglein
Hgure 3. Impogtion of atax rasesthe price of the taxed good and therefare shiftsrightward the demand curve
for the subdtitute commodity (depicted in FHgure 3). The new deedweight loss triangle excesdsthe 9ze of the
origind triangle by an amount equd to the areaof thelightly sheded trapezoid in Hgure 3. Hence, the eficdency
codt of thetax equasthe areaof the Harberger triangle in the market for the taxed commodity plusthe areaof the
wdfare trgpezoid in the market for the subdtitute commodity.

Harbergar's papers do nat take explict acocount of dl possble generd equilibrium price interactions
between markets; rdying ingead on the assumption that the effects of any unaccounted price changesare
unlikdy to overtun the quditative condusons of hisandyss The generd equilibrium work of numerouswriters

-- for example, Shoven and Whdley (1972, 1977), Shoven (1976), Bdlard, Shoven and Whdley (1985) and

12 See, for example, Harberger (1964b, p. 36): "By far the most disquieting assumption underlying Figure 3
[depicting a Harberger triangle] and the analysis of it is the assumption that no excise taxes or other distortions
exist in the “rest' of the economy (industry Y). It is possible, however, to modify the anaysis so as to avoid making
this assumption.”
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Bdlard e d. (1985) - lagdy supparts this assumption. Genard equilibrium modds identify the effects of
interactions between markets & the cost of consderable moddling complexity. Numericd results genardly
resemble those produced by much smpler modedls, though in goedific cases there can, of course, be important

differences

Didribution of Income

A find concan that has been expressed over the use of Harberger triangles sems from thair goparant
disegad of the digribution of income. Whileit is cartanly true thet canonica goplications of Harberger tiangles
(asin Hgures 1 or 2) trest symmetricaly the money equivdent of wdfare losses acaruing to different consumeas,
such atretment is not intrindc to the method. 1t is draghtforward to amend, as many have, the edimaion
procedure by attaching differing digributiond weights to the wdfares of different individuals and thereby
condructing an aggregate effidency indicator (for example, King 1983; Kay and Kean, 1988). Indeed, Harberger
(1971) mentions the possibility of assgning distributiond weights thet differ between individuds, but argues thet
avallable deta often are inadequiate to edablish the identities of winners and losars in heterogeneous populaions,
and further nates the formidable problem of identifying digributional weights thet are widdy enough acoepted thet
the resulting caculations will be meaningful.

In part, the idea of ditributional weights begs the question of whet a deedweight loss cdlauldion s
intended to convey. Does the statement "the deadweight cost of the corporate income tax is $40 hillion”" meaen
thet consumers, taken together, would be willing to give up an amount $40 hillion gregter than current corporate
tax recapts in return for abalishing the tax and the digortions it crestes? Or does the datement meen that that a
sodd planne with cartain interpersond preferences wiould do 0, bearing in mind dl the redigtributions and

digortions thet the tax entails?  In arguing in favor of the former interpretation, Harberger (1971) notes thet the
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ussfulness and widesoread acogptance of nationd income accounting Suggests that usars of economic gaistics
prefer to do their own digtributional corrections®™  Cartainly the omission of digributional weights smplifies both

the cdculation of desdwaght loss and itsinterpretation.

Beyond Harberger Triangles
Harberger trianglesinfluenced the subseguent course of & least two Streams of economic ressarch: the
empirica measurement of economic efidency, and the devdlopment of goplied normetive microsconomics;

paticulaly inthe aress of public finence and public choice

Deadweight Loss Measurement.

Harberger (19644) gently chides the economics professon for its rd uctance to messure the wdfare
losses dueto economic digartions By the early 1960s such messurement might plausibly have been aggple of
professond andyds Snce the economy was ridded with patentid sources of Sgnificant economic digortions
For example, from 1954-1963 the top margind federd income tax rate on individuasin the United Sateswas 91
percant; in 1964 it fdl to 77 percent, and it was 70 percant from 1965-1980. Thefederd corporatetax raiewas
roughly 50 percent from 1954 urttil the end of the 1970s. Whether these high tax rates generated Sgnificant
economic digartionsis, of course, an empirica question -- but it isaquestion that economigs might have ssen as
an obvious oneto atempt to ansver. Moreover, the early 1960swasthe gart of an erawhen goplied

econometrics was coming into its own, and empirical work was of ahigher qudity and profile then it hed

13 Harberger (1971) argues that his deadweight loss triangles are more reliable and estimated on a sounder
theoretical foundation than is GNP, an argument that those who are familiar with national income accounting will
readily grant -- though from which they will derive cold comfort. GNP and its successor, GDP, are estimated on
the basis of very scanty data, are unaffected by the distribution of income, and were never intended to capture
national welfare, economic or otherwise. Nevertheless, GDP is probably the most widely quoted indicator of
national economic performance.
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previoudy been. There was a growing body of economic data, econometric techniques, and computing power,
and there had been congderable devdopment of the theory of wdfare messurement. Nevathdess, in the eally
1960s, economigts hed rather little to say about actud magnitudes of desdweight loss

Harberger himsdf was quite willing to goply triangle methods to esimate the magnitudes of economic
digortions, as hiswork indicates  Publication of Harberger's 1971 survey in the Journal of Economic Literature
coinddes with an accderated use of triangle methods by schalars ather then Harberger to evduate the wdfare
efects of vaious digortions It is dear that Harberger's pepers influenced & leest a portion of thiswark, in some
casss by furnishing andytical modds in athers Smply by encouraging others For example, Browning (1975, p.
247) opens his andysis of labor market digortions induced by the Sodid Security sysem with "Amold Harberger's
semind work on the messuremant of the welfare cost of taxation provides a technique which can be used to
edimate the wdfare cogt of digortionsin incomeleisure choices' - and Browning's pgper then proceeds to do
just thet.

Theimpat of Harberger's work is difficult to messure precisdy, but one reveding indicator is numbers of
pepers contaning empirica esimates of Harberger triangles thet are published in leeding economics journds For
this purpose, | sampled tweve generd-interest economics journds & decadd intervas between 1964, when
Harberger (19643) and (1964b) gopeared, and 1994, thirty years later and the 150" amniversary of the publication

of Dupuit sdassic™ In 1964, exactly one paper in these twelve journals reports estimeates of Harberger

14 The twelve journals are: the American Economic Review, Canadian Journal of Economics, Econometrica,
Economica, Economic Inquiry, Economic Journal, International Economic Review, Journal of Political Economy,
Quarterly Journal of Economics, Review of Economics and Statistics, Review of Economic Sudies, and
Scandinavian Journal of Economics. Three of these journals (the Canadian Journal of Economics, Economic
Inquiry, and the Scandinavian Journal of Economics) changed names during the sample period; the names given
are those as of 1994.
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triangles®™ The number of papers edimating the sizes of Harberger triangles risssto sevenin 1974, and then to
twevein 1984, but falsto four by 1994. To be aure, these figures do nat reflect pubicationsin fidd journds
monogragphs and edited valumes, and numerous other professond outlets. It isdso noteworthy that theoreticd
pepers on desdwe ght |oss messurement (of which there were many) are nat counted in thistabulation. Nor isa
ample count of published papersacompdling indicator of intdlectud influence. But the numbers do reved that
empirica deedwaght loss messuremant wias much morewiddy practicad after 1964. Whilethefdling numbers
between 1984 and 1994 may reflect the waning novety of desdweght loss messuremant -- Snceleeding journas
prefer to publish pepers showcasang new methods of andyds - it is neverthdess true thet four ppers published in

1994 conditutes condderable growth over the Sngle effort of 1964.

Theories of Imperfect and Inefficent Economies

Theempiricad messurement of Harberger triangles contributed in an indirect way to mgor theoretica
devdopmentsin economics  Thelagt 40 years have withessad an enormous expangon in the subtlety and
breadth of undergtanding of market falluresand thar remedies In particular, the asymmetry of avalldble
information and the costliness of acquiring greater information in competitive markets -- together with the
asndaed pronlems of mord hezard and adverse sHection -- occupies acentrd place in modern economic
theory. It isoften theoreticdly possble for governmentsto rectify the prablems assodiated with the bregkdown of
insurance markets, the labor supply digortions due to income tax and trandfer schemes, and the codts assodiated

with market 9gndling — but doing So requires large infusons of resources from the government. With unlimited

15 The paper is Stern (1964), not Harberger (1964a), since it is Harberger (1964a) that describes the method of
estimating deadweight loss triangles, while Harberger (1964b) -— not published in ajournal -- that provides
estimates. Following the work of Meade (1955), Stern estimates economic losses due to impediments to
international trade,
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resources, governments could provide universd insurance, replace exiding taxes and tranders with uniform lump-
aum payments, and finence the collection and dissamination of informationd subdtitutes for market Sgnals
Govenment revenue is avalable & a cogt - and the codt is measured by Harberger triangles For moddling
purposss it istypicaly assumed thet the effidency cods of rasng government revenue (as wel as the assodated
politicad cogts) make it infeeable for governments to intervere to correct widespreed informetion-rdated
digortionsin large markets  Without empirical messrement of the efidency codts assodated with raisng
govenman revenue, it would be difficult to procesd confidently to andyze dternetive ways of addressng these
problems and the conssquences of not doing 0.

To be sure, Harberger triangles are not centrd to these arguments, nar is it common (dll!) for resserch
on market falures due to imperfett information to provide empirical estimates of assodated desdweght losses
But it is reesonadle to wonder whether the andlyss of market digortions would be so compdling to the
professond community in the aosence of rdiable information on the codts of railsng government revenue

In recant years, the deedweight loss assodiated with rasng government revenue has played a centrd role
in the theory of cartain agpects of government behavior. The shedow cogt assodated with rasing tax revenue
affects numerous pricing-rdated dedisions, as a matter of efficiency and possibly dso in practice®® Themargind
codt of public funds gopears prominently in goplications thet indude optima regulation and government
procurement (Laffont and Tirole, 1993; Laffort, 1994), optimd pallution contral (Bovenberg and De Moaij,

1994), optimd provigon of public goods (Atkingon and Sem, 1974) and prindiples of cost-bendfit andysis (Dreze
and Sten, 1990), to namejudt afew.

A vary different type of market fallure encourages rent-seeking behavior, and has been andyzed by

16 1n 1991 the U.S. government modified its cost-benefit procedures to assign a shadow cost of $1.25 to every
dollar of expenditures financed out of tax revenues.
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Tullock (1967), Krueger (1974), Posner (1975) and many others over the last 30 yers Much of this early work
on rent-seeking behavior was mativated by the srallness of the effidency loss due to monopaly as cdculated by
Harberger (1954); there was a sugpidon thet this edimate did not capture the full effidency cost of economic
digortions due to monopaly. The rents assodated with government regulaions, monopalidic behavior, and
other forms of propearty ownership are patentidly enormous. Congder the monopoly case depicted in Hgure 4.
A monopaly regricts the quantity of its sdles to q,, thereoy sdlling its output for price p, and generding
monopaly rentsegud to the areaof the lightly-sheded trgpezaid inthefigure. The deedweight lossfrom the
quantity resriction isgiven by the area of the darkly-sheded Harberger triangiein Fgure 4. 1t iscommonly the
case that monopaly rentsare many timeslarger then deedwiea ght |osses assodated with monopaly pricng.

Thework on rent-saeking identifies Stuations in which economic agents expend resources to obtain such
rents, and explores how competitive pressures can produce Stuationsin which therents are largdly or entirdy
disspated. The megnitude of the ineffidency due to rent-generating market digortionsthen indudes not only the
Harberger triangle, but dso the much larger adjacent trgpezoid representing the rents avallable to monopaligs and
hadersaf import licenses and other sources of economic rent. Recent esimates of ingffidendes dueto rent-
seeking behavior of dl typesin the United States greetly excsed the combined Szes of commonly-meesured
Harberger triangles™’

Would there have been "Tull ock trapezoids' without the development of Harberger triangles? Itis
difficult to say. But one should not underdate the importance of being adle to quantify adidortion, judgeits

ressonableness and itsimportance, and use that information asthe beas of further theorizing.

17 See, for example, Laband and Sophocleus (1992), who estimate annual U.S. expenditures on rent-seeking to be
approximately $1 trillion in 1985. To be sure, this figure includes estimated costs of crime prevention, legal
disputes, military expenditures, costs associated with lobbying, and imputed costs of obtaining government
transfers — as well as more standard items such as expenditures to obtain monopoly positions and import licenses.
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Why Harberger? Why Triangles?

At the end of the day, one might wdl ask why the familiar welfare triangles cary Harberga's name, and
nat, sy, Dupuit's or Jenkin's -- o, in this century, Hatdling's or Baiteux's.  In fact, the phrase "Harberger
trianglé’ was never used by Harberger. The earliest published reference to the "Harberger triangle” that | have
found is Rosenberg (1969, p. 173). By 1980, the phrase "Harberger triangle’ hed suffidently penetrated the
economics lexioon that the survey of excess burden by Auerbach and Rasen (1930, p. 306) refers to "the familiar
'Harberger triange™ authors in the 1980s, such as Mevyn King (1983, p. 191), are sufficently familiar to drop
the quotation marks when they refer to Harberger triangles

Wha acocounts for this ussge? The way in which Harberger's work differs from thet of his predecessors
isthat it goplies the triangle method to andyze actud digortions in the economy, induding those arisng from
monopaly, trade bariers and taxaion. The techniques were (more or less) understood wel before publication of
these papers, but the progpect of actudly using them was 0 daunting that other authors were rductant to do o.
Desdweght loss triangles did nat nesd names because they were sddom referenced. What mede Harberger's
efforts 0 influentid is thet they identified sraightforward methods thet can be used in spite of the difficulty of
measuring gppropriate compensated demand curves, accounting for other digortionsin the economy, and
tregting the generd equilibrium nature of the problem.  Furthermore, Harberger's work demondirated the
rdichlity of these methods  Viewed in this light, the gopdlaion "Harberger triangle” is cartanly more
compdling then dgales uch as Say's law, Gresham's law, Giffen good, Marshdlian demand curve, Roy's
idertity, the Laffer curve, and a hogt of ather economic prindples and regulaities assodaed with the names of
people who did nat invent them, nor, in many cases goply them corredtly or conagertly. Wdfare triangles are
"Harberger triangles’ because Harberga's pgpars messured them, did so in a condgent manner, and asssed ad

encouraged a hogt of others to do likewise
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Is Harberger's methad the "right” way to meesure desdweaght loss triangles? W, no - in part because
no Sngle method is exadly "right.” We ask alat of a desdweght loss caaulaion when there are SO0 many
inconggent potentid uses to which it might be put. There are dterndatives to Harberger triangles with eeser-to-
love theordticd proparties, and there are economists who will therefore dways be ariticd of Harberger'swark. 1t
would be a migake, however, to lose Sght of the fact that, correctly or incorrectly, to a fird goproximetion
economids were not messuring desdweght loss triangles prior to Harberger. Without esimates it was
impossble to offer rdiable ansvers to important questions about economic digortions. And without edimeates,
the theory of market fallure lacked the empirica grounding thet fedlitates rgpid progress

Yes but are they merdy triangles? Red-world economies provide the economist with what seemsto be
aneve-ending aray of didortions and potertid digortions One of the lessons of andyzing triangles is thet they
rgpidly trandform into trgpezoids when digortions in one market afect other digorted markets Red-world
economies with ingffident or lessthan-benevolent governments; poarly defined property rights, and other market

falures dso may find thar Harberger triangles becoming trapezoids

24



References

Allais Mauricg, A la recherche dune discipline économique, Tome | (Paris Atdiars Industria, 1943); reprinted
a6 Traité deconomie pure (Paris Imprimerie Nationde, 1952).

Atkinson, Anthony B. and Nicholas H. Stern, Pigou, taxation and public goods, Review of Economic Sudies,
Jenuary 1974, 41 (1), 119-128,

Auebech, Alan J, The theory of excess burden and optimd taxation, in Alan J. Auerbech and Martin Fddgen
eds,, Handbook of public economics val. 1 (Amgerdam: North-Holland, 1985), 61-127.

Auebach, Alan J and Harvey S Rosen, "Will the redl excess burden pleese gand up? (Or, seven mesaresin
search of aconogpt),” NBER Working Pgper No. 495, June 1980; reprinted in Harvey S, Rosan ed,, Thefiscal
behavior of date and local governments Sdected papers of Harvey S Rosen (Chdtenham, UK: Edward Blgar,
1997), 301-322.

Bdlard, Charles L., John B. Shoven, and John Whdley, The totd wdfare cost of the United States tax sysem: A
genard equilibrium gpproach, National Tax Journal, June 1985, 38 (2), 125-140.

Bdlard, Chales L., Don Rullerton, John B. Shoven, and John Whalley, A general equilibrium modd for tax
palicy evaluation (Chicago: Univeraty of Chicago Press 1985).

Baiteux, Marcd, Le "revenue digribusble’ et les pertes économiques, Economdrica, April 1951, 19 (2), 112-
133.

Bovenbag, A. Lans and Ruud A. De Moaij, Environmentd levies and digortionary taxation, American
Economic Review, September 1994, 84 (4), 1085-1089.

Bredaw, Jon A. and J Bary Smith, A ample and effident method for esimating the magnitude and precison of
wefare changes, Journal of Applied Econonetrics July-September 1995, 10 (3), 313-327.

Browning, Edgar K., Labor supply digortions of sodd security, Southern Economic Journal, October 1975, 42
(2), 243-252.

Corlett, W.J. and D.C. Hague, Complementarity and the excess burden of taxation, Review of Economic Sudies
195354, 21 (1), 21-30.

Dereu, Garad, The codffident of resource utilizetion, Econometrica, July 1951, 19 (3), 273-292.
Delreu, Gaad, A dassicd tax-subsdy problem, Econonetrica, January 1954, 22 (1), 14-22.

Diamond, Peter A. and Danid L. McdFadden, Some uses of the expenditure function in public finence, Journal of
Public Economics, February 1974, 3 (1), 3-21.

25



Diewet, W. Erwin, Harberger’ s wdfare indicator and reveded preference theory, American Economic Review,
March 1976, 66 (1), 143-152.

Dieweat, W. Erwin, The messurement of deedweight loss revisted, Econonetrica, September 1981, 49 (5),
1225-1244,

Dréze, Jeen and Nicholas Stern, Policy reform, shedow prices, and market prices, Journal of Public Economics,
June 1990, 42 (1), 1-45.

Dupuit, Arstne Jules Etienne Jwvénd, De lamesure de ['utilité des travaux publics Annales des ponts et
chaussges 2nd sries 8, 1844; trandated by RH. Barback as On the messurement of the utility of public works
International Economic Papers, 2, 1952, 83-110; reprinted in Kenneth J. Arrow and Tibor Satovsky eds,
Readings in welfare economics (Homewood, IL: Richard D. Irwin, 1969), 255-283.

Harberger, Arnald C., Monopoly and resource dlocation, American Economic Review, May 1954, 44 (2), 77-81.
Harberger, Amald C., The carporation income tax: An empirica gpprasd, in United States House of
Represntatives, Committee on Ways and Means, 86th Congress 14 Sesson, Tax revison compendium Val. 1
(Washington, DC: U.S. Government Pinting Office, November 1959a), 231-250.

Harberger, Amald C., Usng the resources a hand more effectivdy, American Economic Review, May 1959, 49
(2, 134-146.

Harberger, Arndd C., The messurement of wagte, American Economic Review, May 1964a, 54 (3), 58-76.

Harberger, Armald C., Taxation, resource dlocaion, and wefare, in John F. Due ed., The rdle of direct and
indirect taxes in the federal revenue sysem (Princgton, NJ: Princeton University Press 1964), 25-70.

Haberger, Amdd C., Effidency dfects of taxes on income from cgaitd, in Marian Krzyzaniak ed., Effects of
corporation income tax (Detroit: Wayne State Univeraty Press 1966), 107-117.

Harberger, Armald C., Three basc posulates for goplied wdfare economics Journal of Economic Literature,
September 1971, 9 (3), 785-797.

Harberger, Amald C., Taxation and welfare (Chicago: Universty of Chicago Press 1974).

Hausman, Jary A., Exact consumer’s surplus and deedweight loss, American Economic Review, September
1981, 71 (4), 662-676.

Hausman, Jary A. and Whitney Newey, Nonparamdric edimaion of exact consumer surplus and deedweight
loss Econometrica, November 1995, 63 (6), 1445-1476.

Henderson, Alexander, Consume’s surplus and the compensating vaiation, Review of Economic Sudies,
February 1941, 8 (2), 117-121.

26



Hicks JR., The rehdhilitation of consumer surplus, Review of Economic Sudies, February 1941, 8 (2), 108-116.
Hicks JR., Conaumers surplus and index numbers Review of Economic Sudies Summer 1942, 9 (2), 126-137.
Hicks, JR., The four consumer’s surpluses, Review of Economic Sudies, Winter 1943, 11 (1), 31-41.

Hicks, JR. The genardisad theory of consume’s surplus Review of Economic Sudies 194546, 13 (2), 68-74.
Hicks JR., Value and Capital, 2nd ed. (Oxford: Oxford University Press 1946).

Hatdling, Hardld, Edgeworth's taxaion paradox and the neture of demand and supply functions, Journal of
Padlitical Economy, October 1932, 40 (5), 577-616.

Hatdling, Hardld, The generd wdfare in rdation to problems of taxation and of rallway and utility rates
Econonetrica, July 1938, 6 (3), 242-269.

Irving, 1an J. and William A. Sms, Measuring consumer surplus with unknown Hicksan demands, American
Economic Review, March 1998, 88 (1), 314-322.

Jenkin, H.C. Heeming, The graphic represantation of the laws of supply and demand, and ther goplication to
labour, in Alexander Grant ed., Recess sudies (Edinburgh, 1870); reorinted in Sdney Calvin and JA. Ewing eds,
Papers literary, sdentific, &c. by the late Fleaming Jenkin, Val. 2 (London: Longmans Green, 1887), 76-106.
Jenkin, H.C. Heaming, On the principles which regulate the incidence of taxes, Prooeedings of the Royal Sodiety
of Edinburgh, Sesson 1871-1872, 618-631; reprinted in Sdney Calvin and JA. Ewing eds, Papers literary,
sdentific, &c. by the late Fleeming Jenkin, Val. 2 (London: Longmans Green, 1887), 107-121.

Jevons William Sanley, The theory of palitical economy, 4th ed. (London: Macmillan, 1911).

Kay, John A., The deedweight loss from a tax system, Journal of Public Economics Feoruary 1980, 13 (1), 111-
120.

Kay, John A. and Michad J Keen, Messring the ineffidendes of tax syslems Journal of Public Economics,
April 1983, 35 (3), 265-287.

King, Mervwyn A., Wdfare andyds of tax reforms usng househdd data, Journal of Public Economics July
1983, 21 (2), 183-214.

Krueger, Anne O., The padlitical economy of the rent-seeking sodety, American Economic Review, June 1974, 64
(3), 291-303.

Laband, David N. and John P. Sophodeus An edimeate of resource expenditures on trander adtivity in the
United States Quarterly Journal of Economics, Augugt 1992, 107 (2), 959-983.

27



Laffont, Jeen+Jeogques, The new economics of regulaion ten years dter, Econometrica, May 1994, 62 (3), 507-
537.

Laffont, Jeen+Jacques and Jeen Tirdle, A theory of incentives in procurement and regulation (Cambridge, MA:
MIT Press 1993).

Lipsy, RG. and Kevin Lancager, The genard theory of the second begt, Review of Economic Sudies, 1956-57,
24 (1), 11-32.

Mardhdl, Alfred, Principles of economics 8th ed. (London: Macmillan, 1920).

McKenzie George W. and Ivor F. Pearce, Exact mesaures of wdfare and the cost of living, Review of
Economic Sudies, October 1976, 43 (3), 465-468.

Meade James E. The theory of international economic palicy, Val. 2: Trade and wefare, methemetical
supplement (London: Oxford Universty Press 1955).

Mohring, Herbat, Altermative wdfare gain and loss messures, Western Economic Journal, December 1971, 9
(4), 349-368.

Pose, Richad A., The sodd cods of monopoly and regulaion, Journal of Palitical Economy, August 1975,
83 (4), 807-827.

Rosen, Harvey S, The messuremant of excess burden with expliat utility functions Journal of Palitical
Economy, April 1978, 86 (2, pat 2), S121-S135.

Rosenberg, Leonard Gerson, Taxaion of income from capitd, by industry group, in Amald C. Harberger and
Matin J. Baly eds, The taxation of income from capital (Washington, DC. Brookings 1969), 123-184.

Shoven, John B., The inddence and dfidency effects of taxes on income from capitd, Journal of Palitical
Economy, December 1976, 84 (6), 1261-1283.

Shoven, John B. and John Whdlley, A generd equilibrium caculation of the effects of differentid taxation of
income from capitd in the U.S, Journal of Public Economics, November 1972, 1 (3/4), 281-321.

Shoven, John B. and John Whdlley, Equd yidd tax dternatives Generd equilibrium computationd techniques,
Journal of Public Economics October 1977, 8 (2), 211-224.

Sern, Rabat M., The U.S taiff and the efidency of the U.S. economy, American Economic Review, May
1964, 54 (3), 459-470.

Tullock, Gordon, The wdfare cods of tariffs monopalies and theft, Western Economic Journal, June 1967, 5
(3), 224-232.

28



Vatia Yrjo, Effident methods of meesuring wdfare change and compensated income in termss of ordinary
demend functions, Econometrica, January 1983, 51 (1), 79-98.

Walras Marie Eqpirit Léon, Eléments D'éconormie palitique pure, Ou théorie de la richesse sodiale, 4th ed.

(Lausanne: Corbez, 1926); trans William Jfé as Elements of pure economics, or the theory of social wealth
(Homewood, IL: Irwin, 1954).

29



Price

P2
Pz

P3

The Harberger Triangle

- - M\ Supply (with taxes)
- > z K&\ Supply (without taxes)
Z - - A
L] Demand
d2 (O] .
Quantity

Figure 1: The Harberger Triangle




Price

P2

P

Compensated Demand

sV

Tax
Revenue

Equivalent Variation Measure of Deadweight Loss

Marshallian Demand

sV

(OP

9. Quantity

Figure 2: Equivalent Variation Measure of Deadweight Loss




Additional deadweight loss due
to demand spillover

Price
N Suenly
Origina
deadweight
loss from price Demand after atax is
ceiling A’ imposed on a substitute
commodity
price
ceiling ~_

Quantity

! Original Demand

Figure 3: Welfare effect of demand spillover into a market distorted by a price ceiling




Price

Pz

Monopoly rents: the
Tullock trapezoid

The Harberger Triangle

/2-/ Marginal Revenue

Margina Cost

2

L] Demand

d:.

Quantity

Figure 4: The Harberger triangle and the Tullock trapezoid with a monopoly




