Transaction Cost and the Law of Demand

De-Xing Guan

May 24, 2017

Abstract

In this paper we use a model with Coasian #retien cost to derive the demand
curve without explicitly using the concept of utiliWwe show that when transaction
cost is reduced due to technological change, uitital improvement, among others,
the goods demanded will be increased, since tkperelitures are lower and
producers will supply more and better goods toniaeket. Given utility or pleasure
in consuming goods, a cost-based, negatively sldpethnd function will be derived.
The law of demand could be based on costs, bug tests must consist of both
prime cost and transaction cost. Law of demankas=fore more closely related to
transaction cost than to utility.
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|. Introduction

Law of demand is one of the most important tew in economics. It is usually
represented by the demand curve derived from coassimtility maximization
problem. Adam Smith knew the concept of utilityt ldnen the law of demand (and
that of supply) first appeared in thi¢ealth of Nationshe did not use utility to explain
how demand and supply work together to obtain thekat priceHis price theory
was based owmalue in exchangeather tharvalue in usethe former being related to
cost and the latter to utilify.Using utility to derive demand function was nce idea
of classical economists such as Smith and Ricdraiathat of Jevons, Menger, and
Walras in the 18705.In this paper we would like to derive a cost-baebry of the
law of demand. This does not mean that the utdaged demand theory is wrong.
Rather, it is still a correct theory of demand & admit the existence of the concept
of utility. What we want to do in this paper isgmpose a cost-based theory of
demand such that even if utility does not existamnot be properly measured in
reality, the law of demand is still well-defined. this sense this paper is a
complement, not a substitute, of the utility-badezbry of demand.

In addition to Smith and Ricardo, Coase was sk&ptic about the idea of utility,
as he said that “[F]or group of human beings, madt all circumstances, a higher
(relative) price for anything will lead to a rediact in the amount demanded. This
does not only refer to a money price but to pricaés widest sense.” (1988, p. 4) and
“[P]rice theory...does not seem to me to requirecuassume that men are rational
utility maximizers” (p. 5 According to these passages, it seems that hikttriease
the law of demand not on utility but on cost. WarehCoase'’s idea in this paper.

But to derive a cost-based theory of the law of @ednwe have to incorporate
Coasian transaction cost into it. As argued by Bnabnsumer’s choice is indeed a
make-or-buy decision based on the comparison d§£dSor example, when people
want to have a cup of coffee, aside from particpteferences, they can make it by

1 As he said: “The word VALUE...sometimes expressesuility of some particular object, and
sometimes the power of purchasing other goods whielpossession of that object conveys. The one
may be called ‘value in use; the other, ‘valueekthange.” (1776, Bk. I, Ch. IV) Friedman made it
clearer: “The classical writers (Smith, Ricarda, et.arrived at a labor cost theory of value, wherei
utility was regarded as a condition or prerequisitealue but not as a measure of it.” (1976, p. 36

2 For a history of the development of utility thecsge Stigler (1950).

% Coase once described utility as “a nonexisterityewhich plays a part similar, | suspect, to thét
ether in the old physics.” (1988, p.2)

* Smith said: “It is the maxim of every prudent neasif a family never to attempt to make at home
what it will cost him more to make than to buy.7{6, Bk. IV, Ch. 1)
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themselves or just buy one in the nearby café.choéce would be the one with least
cost. Assume that this cost can be separatedwtt@arts: prime cost and transaction
cost. Prime cost consists of the original resouneesied to produce the good.
Transaction costs, as argued by Coase (1988) dadtleast costs of searching for
information, bargaining and negotiation, and enfaycontracts. The cost-based
approach we adopt here is to use the full cost,sharime cost plus transaction cost,
to derive the law of demand, which is consisterthwhe cost theory of value
pioneered by Smith and Ricardo.

One example can be used to explain why transactshis crucial to deriving the
demand curve in which utility is not explicitly uséAssume that the prime cost of a
cup of coffee is one dollar. This consists of theaimum cost of such factors of
production as coffee bean, labor, and coffee macl@mong others, in which the
coffee could not be made if the producer wouldpat this minimum cost of
production. But the market price of coffee wouldnigher than the prime cost. This
is because there are transaction costs, such tssatastailing and wholesaling, say Z
dollars, to bring coffee to the market. The pri€eaffee should be 1+Z dollars in a
competitive market because these firms could oaip eero economic profifs.
Without these intermediate firms consumers shopéohd W more dollars to make it
by themselves, and the full cost of this home-nwftee is 1+W dollar§. This
implies that you should do all things the café wiodib by yourself: to buy beans and
coffee machine in the market, and to hire somenrtlea labor market or employ
yourself to make the coffee.

The make-or-buy decision is to compare the fult odsnaking and that of buying,
or between 1+W and 1+Z dollars. Consumers wouledstdo make coffee by
themselves if 1+W<1+Z, or simply W<Z, and to buyaon the market if W>Z. And
if W=Z, then it makes no difference how you get théfee. Assume that those people
who buy coffee in the market are less efficienthaving a lower productivity, in
making coffee. Perhaps this is because they dbana time, place, machine, or skill
to make coffee themselves. On the other hand, tvbsemake coffee themselves
would in general have higher productivity in makoajfee because they might have
a better way doing this. Note that when there argansaction costs (W=Z=0), as
assumed in the standard model of perfectly compet#quilibrium, the decisions of
making and buying coffee are always equivalent beedoth full costs are equal to

®> What these firms of retailing and wholesaling eam accounting profits (equal to Z dollars).

® There are, of courses, other ways to have a cupftde. For example, you can buy a cup of coffee a
other stores or even vending machines. To avoiéegssary complication without changing the basic
arguments in this paper, we simply focus on theavmkbuy example as described above.
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the one-dollar prime cost, or 1=1! This impliesttaatarky is as efficient as
competitive markets are.

As emphasized by Coase (1988), markets exist bet¢hayg can facilitate the
transaction between buyers and sellers, bring ativision of labor and
specialization, and reduce the cost of productBun.using markets is costly. If it
were costless, then the market itself would no éorexist. People in such a world
would provide themselves with everything they waithout cooperating and
transacting with each other. This is a world obaky where demand is always equal
to supply with the price of demand being the santle that of supply for all levels of
output, and both the demand and supply prices wogllequal to the prime cost of
production because there are no transaction dosasitarky both demand and supply
curves are horizontal and overlapping with eaclerdttOn the contrary, when there
are transaction costs the demand and supply caotdd be separated. Markets
would emerge to facilitate transactions if the ¢sdéss than the benefit of using them.
The law of demand, together with the correspondeggatively sloped demand curve,
is therefore closely related to transaction casts ¢ost-based theory of demand.

The paper is organized in the following way. t®ecll presents the benchmark
model. Section lll illustrates how to use Coasramsaction costs to derive demand
curves without explicitly using the idea of utilitgection IV concludes.

[1. A Modedl with Coasian Transaction Costs

Friedman (1976, p. 16) had defined that “The dentamde...represents the
maximum quantities that would be purchased atredtere prices.”, and the demand
curve could be generated by having “[T]he condgiaffecting demand unaltered and
at the same time to have a maximum of change wghpact to the forces affecting
supply.” (p. 30) In fact, consistent with the arggmhof Friedman, the empirical or
statistical demand curve is usually generated itirghh supply curves to identify the
demand curve. The cost-based theory of demand velmutde same thing, where the
factors affecting supply curves come from chandeaketransaction cost in
production. For example, when transaction cogtdsiced through, say, more
information, better negotiation and bargaininggmmre smoothing legal process in

" This is actually Keynes'’s view &ay’s Law “[S]upply creates its own demand in the sensettie
aggregate demand price is equal to the aggregppdysprice for all levels of output and employmént.
(1936, pp. 21-22), as shown in Figure 1. What Keyigaored was that the condition for his view to
prevail is to assume zero transaction costs.



enforcing contracts, the product of the good wontnlease and the supply curve
shifts to the right. The intersections of the gutee# of the good produced and the
various supply curves would thus trace out a dencank. In the following we show
how this could be done in a simple model of demaitll transaction costs.

The cost minimization problem of producers can éscdbed as a two-stage
problem. At the first stage those who would likes&dl coffee in the market should
learn how to accumulate their expertise in makioifee. Then these professional
coffee makers use labor and capital to producedffee at the second stage. Now
consumers have more choices because the coshgf adfee market has been
reduced by the café and the specialized coffee rmake

To introduce Coasian transaction cost into our rhizdeis assume that some
efforts X are necessary in using markets to produce goddselefforts include, for
examples, searching for information, bargaining aegotiating, enforcing the
contracts, and measuring the quality and quantigoods. Without loss of generality,
assume that the efforts of using markets are lipealated to the expertise of
professional coffee makers, or assume tihat= xX , where A. represents the idea
or expertise a typical professional coffee makeéheamarket would have in making
coffee, and >0 is a variable representing the efficiency of usaffgrts to produce
the expertise. A larger value of implies that professional coffee makers have
better expertise such as more information, bettenedge and know-how, better
skills in making coffee, and so on.

Let the price of efforts beP, , that is, the cost of a unit of efforts in ternighe
final good. Note thatl/ x is the cost of producing a unit of expertiséerms of
efforts, so P, /1 is the cost of producing a unit of market-madedsoo terms of
the final good, which we define as marginal tratisaccost C" ) of producing
market-made goods, o€" = P, / i2. The efforts of using markets are factors of
production and therefore intermediate goods of pcody final goods. They are
produced by other factors of production such asrlaind capital. Assume that this

production function is Cobb-Dougla%:= K.”L."”, such that we have

A =X =K LY where L., K. are labor and capital devoted to the

accumulation of expertise, respectivey< f< . 1



Firms which want to enter into the extensive mafgay, to start a café) have two
options: produce the market-made goods by thenselvbuy them from other firms
in the market. If they choose the former they beeaellers of the good, and they
become buyers if they choose the latter. AccortinGoase (1988), transaction costs
are the costs involved in using institutions suslarkets, firms, and the law. When
there are no transaction costs the equilibrium tmmdwould require that the price of
expertise be equal to the discounted sum of profitget cash flow the expertise will
generate, as described in Romer (1990). But whene thre transaction costs the
equilibrium arbitrage condition would require that

Ty Uy Ty

1) C"+P. = + ot
@ o l+r (L+r)? @+r)"

where P. is the price of AL, 7, is the flow of profits generated by the expertise
(such as license) in thth period, andh is the duration of the expertise or of the café,
i =12,...,n. This means that aft@rperiods either the expertise or the café will be o
of date. Equation (1) indicates that the sum ofdiseounted profits or net cash flow
of acquiring new expertise is equal to the fulltaafsdoing so. And the full cost
includes not only the cost of acquiring the exgerttself, but also the transaction cost
of protecting and enforcing the property rightstof

After acquiring the expertise (or license) peo@séto provide some efforts for
protecting and enforcing their property rights. Tnee of doing this isP, , as
discussed above, and the full cost wouldB&A. + P, X = FA., where F is the
unit full cost of the expertise. When full cosgigater than net cash flow, people
would have less incentives to learn new skill irking coffee; otherwise they would
like to learn more. In equilibrium the full cost stibe equal to the net cash flow of
learning the expertise. Note th&® =C"x and A. = X, so P,X=C"A.. This
implies that FA. —~CTA. = P.A., or simply F =C" + P;. In equilibrium the full
costF is obviously the full price of the expertise.

Now we consider consumer’s problem. Assumedbasumers face a Smithian
make-or-buy decision: to make the good by themsebvdo buy it in the market. The
purpose of consumers is assumed to get the gogdwiduat in the least costly way.
According to the principle of comparative advantagglers in the market are usually
better at producing goods than buyers. Becausg nsankets is costly, buyers should
pay transaction costs such that sellers are wittingring goods to the market. The
cost minimization problem of consumers can be daesdras follows:



(2) C =Y min{min(F,w"“r®), (L— y)w"r*}

whereC is total cost of producing the final good, Sagups of coffee,w" “r* is the
unit cost of labor and capital in making coffee,ed O < <1, and y is the

fraction of labor and capital devoted to the prdaurcof the final good at the
extensive margin (in the market) such tHat y is the other fraction devoted to the
intensive margin (at home))<» <  1/2 Professional coffee makers use the
expertise together with their labor and capitgdtoduce the final product. Equation
(2) indicates that all the three factors of produttexpertise, labor, and capital are
necessary to make coffee in the market, but ofgriand capital are required to
make coffee at home. People can either produceeddir themselves, or buy it in the
market. They just choose the least costly way tetsacup of coffee.

In equilibrium the cost of making or buying adfwould be the same. Because
there are three inputs: professional coffee malexpeertise, labor, and capital, the
total cost function can be written & = FA. + wl + rK,, , wherew is wage ratey; is
rental price of capital, and.,, K, are labor and capital in producing coffee, the
final output? We assume that both labor and capital marketsargetitive but the
market for expertise is not. The first minimizatijoroblem inside the curly bracket of
equation (2) requires that both expertise and lahpital are necessary in making
coffee in the market, that is,

(3) C=FY =" “rey
This means thatFY =C = FA. + wlL +rK, or Y = A. + (wL +rK)/F . Since

the unit cost function is assumed to be Cobb-Dayga immediate implication of
this result is that(l— «)(wL, + rK,) = wL, . Combining this with the above

equations we have

(4) Y = Ac + (WL [y (- ar) (W™ )]

8 The expertise of professional coffee makers cbeltheir knowledge concerning coffee, their skills

in making coffee, or any other know-how which oatfiynpeople could not easily obtain. Because café
needs both experts and ordinary workers, the raaf labor/capital making coffee at home shoultl no
be less than one half. Otherwise no one will gthéocafé because the coffee is too expensive there.

° As will be shown later, the expertise is in turoguced by both labor and capital, and the aggeegat
production function will be a weighted averagehs butputs produced by people at home and those in
the market, with the weights being the fractionsabbr and capital allocated to these two kinds of
production.



By Shephard’s Lemmal, =oC/ow=y(1-a)w “r’Y, K, =aC/or = yaw “r*7'Y,

so K, /Ly =aw/[(1-a)r ]. Inserting this into (3) and rearranging terms laddwave

(B) Y = A+ AK L

where A,'=[(1-a)/a]” [y 1-a )}

The solution for the second cost minimization peobloutside the curly bracket of
equation (2) requires that the total cost of making buying coffee would be the
same in equilibrium, so we have

(6) (F + W r )Y = (L-y)w“r®yY
The solution to equation (6) is equivalent to thiathe following redefined problem:
(7) C=Y min{F,(L-2y)Ww" “r°}

A similar aggregate production function to equaiidncould be derived with only a

modification of replacingA, 'by A, where A, =[(1-a)/a]* [(1-2y)1-«a )]

In this paper we assume th# > « . This means that the marginal productivity of
per capita capital at the extensive margin (acagiexpertise) is greater than that at
the intensive one (no-expertise efforts), or thatproduction function of goods made
in the market has larger marginal product than itiadle at home. Otherwise there are
no consumers who would buy goods in the markétsirtqualities or convenience are
the same. These two margins are illustrated inreiguCombining A. = #X with
equation (5) gives rise to the following aggregat@duction function:

(8) Y = uK L + AK LS

Before the completion of the model, we first lexe the relation between the
aggregate production function and the market dayuilm of final goods. First, when
there are no transaction cos®'(= ), R = F, and this is the standard arbitrage
equilibrium condition: at the margin, the cost afymg the good is equal to the



discounted sum of profits (or monopoly rent) getextdy selling this good in the
market. But whenC' - 0 u=P /CT -, s0 X =A./u— 0: no efforts will be
devoted to using the market. This contradicts #uo that using markets is costly in

the real world. The second aspect is that whernraviould like to buy goods in the
market place it must pay the costs involved in gisire market. If it does pay the full
price, that is, prime costs plus transaction cdk&s) its demand for the good becomes
Smith'seffectual demandtherwise, it is amabsolute demantf Obviously here the
effectual demand is represented by the full priee+ C™ such that without paying

for transaction costs, the firm’s demand would lmee@bsolute and it will not be
realized in the market. The firm must pay not ahly prime cost but the transaction
cost to bring the good to the market. The firm waololly nothing if it only pays for

the fixed cost. Another implication of equation {§}hat, for any goods to be
effectively brought to the market, marginal bersefient) must exceed marginal costs
(transaction cost) of doing so, d& > C'. If the benefit fails to be larger than the cost,
no new goods would be created. In the extremettaseC™ — o, it is too costly for

the firm to start a new business, such that thexena new goods to be produced at all.
Mathematically, A. =P, X/C" - 0as C" - .

To close this model we need market-clearing ttamd for both labor and capital.
Assume that there is & fraction of people who would like to learn the erse,
where 0< @ < 1 and the remainindl— & has two choicesy fraction of it would
choose to work at the extensive margin (in the e@ykvhile 1—y of it would work
at the intensive margin (at home). For simplioig also assume that the proportions
of capital employed at these two margins are theesas those of labor. Again
nothing important would be changed if this assuarptvere relaxed. The labor and
capital markets clear if.. + L, =L and K. + K=K, where L,K are the
aggregate supply of labor and capital, respectivilyen all markets clear, equation
(5) would become

9) Y = QuK’ X + (1-0) AK“LE

OuK”L* is the fraction of skilled labor/capital devotedthe accumulation of the
expertise. (1-9)A,K“L"* can be decomposed into two parfgl-0)A K“L"™ and
1-»)(1-0)AK“L™. The first part is the fraction of unskilled laliapital devoted
to making coffee in the market, and the secondipdhiat devoted to making coffee at
home. Equation (9) characterizes the aggregateuptioth possibility frontier. It is a

19 For the distinction between effectual demand dreblute demand, see Smith (1776, Bk. I, Ch. VII).

8



weighted average of the production functions atesitve and intensive margins.

All of these results can be illustrated by Figurén3a world without transaction
costs, no market-made goods would be produced beasming the market is not
costless. This implies tha#\. =0, and the poinB in Figure 3 will shrink to the
origin immediately. In a world with positive trart$i®n costs there are two situations.
First, if transaction costs are no less than thethee firm might earn from its
production of the new good, that is, F < C", then obviously no goods will be
produced. The poirB in Figure 3 will again shrink to the origin. Sedoif F >CT,
then the new good will be produced, and in equilio; F —C" = P. > 0, a positive
price which is necessary foA. to exist.

Transaction costs, therefore, act as thresholtsetotroduction of new ideas or
new goods into the economy. When transaction @sttower because of better legal
system, more information, less unnecessary lawdags political conflicts, among
others, poinB in Figure 3 will move rightward to poif®, and the intersection point
of the two production functions (poiA) will move upward along the production
curve at the extensive margin to anothewerextensive margin (to poi in
equilibrium). This is because now the firm would/édetter expertise due to the
reduction of transaction costs. This process wilbg and on if more transaction costs
are reduced and therefore better institutions stabéshed. The long-run aggregate
production possibility frontier will be thepper envelopef the production functions
at various margins. There is always another bettnsive margin out there for
people to pursue if they can find a better waydbtg it.

I11. Law of Demand without Utility

In the first chapter of hiBrinciples Ricardo (1817) made the following statement:
“Utility then is not the measure of exchangeablei@aalthough it is absolutely
essential to it...Possessing utility, commoditieswaetheir exchangeable value from
two sources: from their scarcity, and from the ditpiof labor required to obtain
them.” This is in fact a re-statement of Smith'swion the distinction between value
in use and value in exchange, as discussed inoBdctin this Section, based on the
benchmark model in Section II, we would like toiderthe demand curve without
explicitly using the idea of utility. This does noean that utility has nothing to do
with the demand function. We just follow the argumseof Smith and Ricardo to
assume that people might or might not have utibtyard commodities, but the



exchangeable value (or price) of them would be nreakin costs. In other words, we
derive demand curve not from utility maximizatidwit from cost minimization.

We use Figure 3 to explain how to derive the-based demand curve. In the
upper part of this Figure there are three prodadumctions: P1, P2, and P3. Since
cost function is defined as the inverse of produrctunction, of which the marginal
products of various factors of production (expertiabor, and capital) are assumed to
be decreasing, marginal cost curves are thereficreasing and are defined as supply
curves, as illustrated by S1, S2, and S3 in thetqwart of the Figure. The production
function P1 represents the technology a persondMaaNe if he/she decides to make
coffee at home. Because in general there is naapme@ertise required to do this,
his/her marginal productivity is assumed to be lothan that of those people who
make coffee and sell it in the market. The coffexken in the market is therefore
assumed to have a steeper production function@agrshy P2. The curve Sl is the
corresponding marginal cost curve, as well as tpply curve, to the production
function P1. S1 is above the curve S2, which cpords to the production function
P2, because lower marginal productivity implieshieigmarginal cost.

Coasian transaction costs can be represented lvetheal distance between the
supply curves S1 and S2, as indicated by CT1 iarEi§, and this is why there are
horizontal intercepts in the upper part of thisufeg(B and B’ not at the origin). The
length of these intercepts is another way to messansaction costs. When there are
no transaction costs, there are no interceptsekample, the length of the intercept
between the origin and point B is measured®yA. which in equilibrium is equal
to (F-CT")A., so if transaction costs could be reduced thezbatal intercept
would be lengthened to, say, point B’. This in tumplies that there is a technological
progress or an institutional improvement such thatcoffee maker in the market
would have a better production function as repriegsehy the curve P3 and a
corresponding lower marginal cost curve indicatedhe curve S3. Either higher
marginal productivity or lower marginal cost medmat the coffee maker could bring
more and better coffee to the market, or that tipply curve would shift to the right
from S2 to S3.

Now we are ready to show how the cost-based démarve could be derived. In
the original Smithian make-or-buy decision, theiligpium would be reached at the
intersection of the curves P1 and P2, or at poimt Rigure 3. This determines the
equilibrium quantity of expertise and the pricata$ determined by the intersection
of this quantity and the supply curve S1 becauge g equal to full cost (prime cost

10



plus transaction cost) in equilibrium and the $isves consist of full costs. When
transaction costs are reduced, the production ifumehifts from P2 to P3, and the
corresponding supply curves shifts from S2 to SfaiA, the equilibrium quantity as
determined in the upper part of Figure 3 would figtermine the equilibrium price
of the new expertise. As mentioned by Friedman §).9demand curves could be
identified by the shifts of supply curves, so if tk@ce out the intersections of
equilibrium quantities of the expertise and thaegponding supply curves, then we
have a negatively sloped demand curve by joiniegdhntersections, as indicated by
the curve D in the lower part of Figure 3. Nowhtre idea of utility is needed in the
derivation of the demand curve except that theeepgeerequisite that there are people
who want to drink coffee.

V. Concluding Remarks

Smith opposed utility in thé/ealth of Nation®ecause it is not utility (or value in
use) but cost which is the relevant measure oegoc value in exchange). Ricardo
shared the same idea with Smith. This Smith-Ricatdssical doctrine was entirely
reversed in the 1870s because of the marginatyutdvolution pioneered by Jevons,
Menger, and Walras. But, after all, utility is anexistent entity, so we cannot use it to
measure other existent entities. The measuringfedlue, especially the value in
exchange, should be an existent entity, not jusiraginary concept such as utility.

In this sense the present paper is following th&lsRicardo-Coase tradition that it is
cost, not utility, which is the proper measure €@, and this cost must consist of
both prime cost and transaction cost. Without &atien cost there would be no
market, and therefore there would be no price.

In this paper we use a simple model with Coasemsaction cost to derive the
cost-based demand function without explicitly usting concept of utility. A decline
of transaction cost due to technological progriesproved institution, among others,
might reduce the expenditure cost of consumerstlandwill certainly demand more
goods. Given the utility (or pleasure) people migét from consuming goods, the
law of demand is nothing more than saying that wtherexpenditure cost is lower,
the goods demanded will be highi&rWe do not need to know what the magnitude of

1 Smith opposed utility even in the moral sensg¢h&iTheory of Moral Sentimen&mith criticized
his best friend David Hume for basing moral judgtaemainly on utility (1759, Pt. IV, Ch. ). But in
this criticism, utility was rejected not becausis ihonexistent, but because isignpathy(as well as
theimpartial spectatoy, not utility, which is the main source of our rabsentiments.

2 This is consistent with Coase’s claim that “Whgan will take a risk of being killed in order to
obtain a sandwich is hidden from us even thougtmesv that, if the risk is increased sufficientlg h
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pleasure the consumer would have, or what the malrgtility would be. Actually we
know almost nothing about these. This is the lawerhand we have ever been taught
since the time of Smith and Ricardo.

will forego seeking that pleasure.” (1988, p. 5)
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