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'Profi£aﬁle Speculation, Price Stabilit&, and‘wélfaré_
- by Stebhen Salang
- i
In 1953, Milton Friedman asserted that préfitable specmlation increases:price
stability: -''People who argue that speculation can be destabilizing seldom realize
that this is largely equivalent to saying that speculators Iose monéy, since
speculation can be destabilizing in general only if speculators sell when the
currency is low in price and guy when it is high."
"This remark, repeated in 1971, has generated research by Teiser, Farrell, Kenp,
Schimgler, and othefs. To analyze Friedman's assertion‘they ha@ to give a precise

interpretation to his words. By "speculation', they took him to mean inter-temporal

arbitrage under certainty. By "stability of prices'", they interpreted him to mean

“v
£

the sum of squared dev1at10ns from the average prlce. His assertlon, as 1nterpreted

by -them, is: with prc fitable, inter-temporal carry-overs uu;e; certa;nty, thé s;m of

squared deviations from‘the average price is smaller than w;th no carry-overs.
Farrell, Kemp, and Schimmler analyzed this propositon, allowing the speculator

. 1 . o . . )
to pursue any profitable strategy;~/ Telser, in contrast, required his speculator

to choose the profit-maximizing, mgnopolistic strategy. Farrell, Kemp, and Schimmler
showed that the Friedmén pr0position is false unless there Are only two periods or
linear demand curves with the same slope. . Telser showed that optimal speculation does
reduce price variability. However, since he used linear demand curves of the same
slope, his résult was guaranteed wiéhou; invoking.profit-maximization. The'impressicn

gained by some from Telser's articleZ/ is that by requiring that the monopolistic

speculator behave optimally, the Friedman proposition can be saved. It cannot.

—~ . -

1/ The speculator is constralned to strategies which leave him with no 1nventory or

- debt at the completion of the game.

2/ See, for example, the first completc paragraph on p. 68 of Flcvlblc Exchange Rates
(revised edition), by Egon Sohmen. ' :
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The point of this paper is to show that the Friedman proposition, as interpreted
. by previous researchers, is both wrong and uninterésting. Profitable speculation éay
. . \

increase ﬁrice variability relative to the situation with no carry;ovcrs. Presunably
the prggosition that speculation reduces price variability was advanced in defense of
speculation. This seems, however, to be the wrong defense. Profitable Specdi;tion
improves welfare no matter what its consequence for price stability. The case on
behalf of speculation is 'strictly analogous to the a;gument that trade is in a nation':
interest. Whether the price vector with trade is more variable than the price vector
with no trade is irrelevant. ' . . o . -

.. Price instability in the sense of Telser-Kemp-Farrell-Sthimmler does not mean thz:
the model (or the world it portrays) will explode. It does not even mean that consuuar
are exposed to greater uncertainty, since there is no randomneés in the model. It
concerns an unimportaﬁt characteristic of the prices at which commodities are purchasc:
As positive economics, the Friedman pr;position is wrong. As normative econbmics, it
‘addresses a question of no significance. |
| I have not seen any examination of the Friedman propositon under uncertainty.

Constructing a simple, generél-equilibrium, carfy-over model with stochastic endowment:
is noﬁ difficult.éj From such a model, we can obtain the endogenous, stochasfic procs:
of prices which clears markets over time. This process can be compared to the stochas-
tic process of prices that wculd emerge without speculation. In a T-period model, we
would have one joint progability distributicn for T variables which would arise withou:
carry-overs and another joint distribﬁﬁion which would arise with optimal carry-overs.
The.probiem is not in solving such a model but in kpowing how to compare these two
Joint distributions. What does someone mean wheﬁ he says that the prices generated by

one joint distribution are more unstable than the prices generated by the other? T Ttca:n-

not resolve this question. Once this question is answered, the comparison of the two
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.diépributioné can be made.

3/ Sec Robert Gustafson: "Carry-over Levels for Grains'" (Dept. of Agriculture, 1938};
Paul Samuelson: "Stecchastic Speculative Price' (Vol. 3 of Collected Works, 1971);
Stephen Salant: "The Telser Model Under Uncertainty" (unpublished); Robert Townsend:
“Price Fixing Schemes and Optimal Buffer Stock Policies'!" (unpublished); and Michael
Mussa's unpublished work on the subject. - : . ' .
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In the first section of this paper, i.place the convertional carry-over model in
a general equilibgiﬁm context. This makes the analysis more familiar and leads casily
to welfare comparisons. 1In the next two sections i show that the restrictions thag
speculd%&dn be profitable or optimal are iéadequate to salvage the Friedman propousi-
tion. Section IV explores the welfare gains from trading with the spcculatori. I show
that consumers gain even if the speculafor increases price variability.A/In the fifth
section, I consider extensions fo a stochastic envircmment. By conéidering a two-
period, cafry-ovef'model with uncertainty-in only omne bcrioﬂ, I avoid the question of
defining "price instability" in a multi-period model under-mncértéinty. - T find that

speculation expected to be profitable raises the welfare of the consumer but will (if ti.

demand curve is concave) increase the variance of the random price.

Y. - The Micro-Underpinnings of fhe Usual Speculation Model

. -~

The analyses of Farrell, Telser, Schimmler and others hegin by assuming that the
speculator faces a set of downward-sloping exce;s'demand curves for the commodity which
thé sPeculatﬁr can transport over time. The excess demand for the commodity in pericd
{ is assumed to depend only on the "price" in that period. In the absence of interven-
tion by the speculator, the price which eliminates excess demand will emerge. .A sale
by the speculator would reduce the price, generating excess demand by consumers equal
to his sale; conversely, a purchase would raise the price, generating excess supply
equal to his purchase. I would like, Briefly, to specify the conventional model for
studying_intgr-temporal choice and then limit it Eo that it is consistent with the -
ugual assumptions of the speculation 1iterature.é' o

In general, each consumex receives endowments of the two goods in each of T
periods and is unable to carry either good from one period to the next. Calling the ™

two goods "soybeans" (X) and the “background good" (B) we can picture each consumer

" as having his own preferences over all possible bundles of the 2T goods:

4/ The same modifications pertain to the exhaustible resomrce and random walk
literature.

= b e i 2t B s a

e A ————- At <ot T e y . e L VS AT A ARy s




U(Xl,Bl,Xz,Bz, ceeesy XT’BT)' I1f an auctioneer called out.2T-1 relative prices, each
>;onsumer would choose the best bundle which he could acquire without spending more thon
the income from his endowments,.valued at the adctioneer's priées. For each price &ec:;
_each cdfsumer would have demands for the 2T goods. These could be added across indivic.
to yield-aggregate demand for each good. By deducting the aggregate endowmen%g of each
the goods, we wouldiobtain 2T excessudgmand curvegi’.Each would, in general, depend on
2f-1 relative pri;es.' The auctioﬁeer would choose the price vector so that the aggre-
pate demand for eaéh of the 2T good§ equalled the aggregate endowment (so that excess
demand is eliminated). An individuél in this model can make exchanges over time. I cz-
gain soybeans later by selling someone a (possible different) quantity of soybeans ncw.

' Howe#er, society as a whole cannot == without the "speculato:' -- increase aggregate sco
bean consumption later by reducing it earlier.

For any price'vector specified by the auctioneer, there are 2T excess demands. I
general, each excess demand curve willAdepend on 2T-1 relative prices. In the speculez-
tion literature, however, each excess demand éﬁfve depends, cn a single price. We can
achieve this result only if we assume fhat each consumef ranis bundles by a utility

f.(X)-!- g B 5/ Then th-
ity @ i =

. =1 i=1
optimal feasible choice by the consumer satisfies the follovwing conditions (provided ti.

' T
function of the form U(Xl, B,» X,5 By, cevaey X BT) = ?

solution is interior):

R ¢ ‘ 7
| fi(xi) = \q; - i=1,T
a®= XQE : 1 =1,T
I k = T 3 - . x ‘
i::lqi(xi - Xi) + §= qi(Bi - Bi) = 0, where q; ?s the price of commodity X in peric:

1 .

i, Xi is the consumption'bf that good in that period, Ei is the endowment in that peric:

.and ) is an undetermined multiplier.

The sccond line indicates that, since the consumer is indifferent between consucp-

tion of the same quantity of the background good at.any time, the price of the backgrou-

5/ Each consumer could, of course, rank bundles in the same way by using a monotonic \
transformation of this utility function. Different consumezs would have different I, (-
functions and different constants. In the exhaustible resosrce literature, an interis:
rate is introduced by assuming time-preference in the consumption of the background . -
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good (q?) is driven to equality in all periods: qB. Hence, we can simplify the

equation and can solve them for consumption of soybcans in each period (Xi) and the
) .

total consumption of the background géod oX Bi):

)
. X ' - o .
£2(X.)) 49 : S ¢
A3 : {=1,T o
o qB : B ’
T q§ _ T _ )
'L = (X -X)+%L (B, ~B,)=0
=% F Y gt 7

The demand for ith period soybeans depends only on the ith period price (relative to o=

ba:kground good): the desired result. We denote this ith period relative price as ?..

-

There are twqﬂ;elated consequences of the Marshallian assumption of a constant marginzl
utility good. First, all increases in income are épent on the background good; doublic
the endowments will no:; at fixed prices, alter the desired consumption of soybeans i:
any period. Second, the consumer's decision about consumption in the ith period woulcd °
,éhe same no matter wh;t relative.prigg was called in the future; hence, uncertainty aé:
subsequent relative prices will not affect the current, optimal decision of the consi=.
Each of these two consequences will be utilized later. .

By assuming consumer preferences of the above form, we-create a general-equilibzri.-
context for the speculation models where excess demand in one period is assumed to degc.
on the single (relative) price then prevailing.

Speculators, in this model, provide a service: they reallocate the aggregate

&

. - N ’ . =y
endowments of soybeans in different periods. Following the literature, I assume away
transport costs and interest éharges. The speculator is assumed able to reallocate so:-

beans by buying in one period, storing the commodity, and selling it in another.’

DPenoting a speculative sale in the ith period by Si (a negative value indicates a pur-

chase), we assume the speculator is able to adopt any strategy (Si’SZ’ ceccey ST)
s T
which leaves him without debt or inventory at the end of the Tth period (£ S; = 0).
_ ) . . {=1
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He neithef injects nor withdraws soybeans from the system.ﬁl The monopolist sets

prices in such a way that he creates offsetting excess supplics and demands for soybza-:
in different periods. He buys the excess in periods of over-supply and sells it in
periods’of excess demand in exchange for the backgrcund goodl. If the resulting real

value of the excess demands for soybeans is positive (T P.S, > 0), we know from Walras'

it

. :
Law that consumers will have supplied the speculator with a net amount of the backgrou:- -

" good of equal magnitude. - The speculator takes this as profit from his carry-over

7/

-service.~ We now consider how his carry-overs affect price: variability.
I1. Profitable Speculation and Price Variability

Denote the excéss demand curves faced by the speculator as Ei = gi<Pi)’ where
g{ < 0. The ith price is determined by the equilibrium conditionms Si = Ei = gi(Pi)'

The profits of the speculator are:

T s
m= :zi::lslpi _

z (Pi
i=1

P .
The variance of prices (Pi) without speculation (Vns) is defined analogously.

<
I-Jl'-‘

6/ 1In making these assumptions, I follow the literature I &m amplifying. However, it
should be noted that there are several problems with these assumptions. First, the
speculator is assumed able to sell soybeans that he has not previously purchased and <¢
not get from other participants in the model. This problem can be circumvented by aszu:
ing the speculator begins the game with a large inventory amn d is required to end with ¢
" same inventory or by adding stock-out constraints and utilizing Kuhn-Tucker conditicns.
The latter procedure introduces intractable non-lincarities when the model is extenced =
multi-period, stochastic framework. Since this paper consists largely of counter-exz=:.
constructed so that the stock-out constraint is not violated, the problem can be ignore.

L

7/ 1t is also a poor implicit assumption that the speculatcr has no desire for the sor
beans he transports: his demand for soybeans is zero. We could avoid this by givizg <.
spcculator a utility function. Then two speculators faced with the same prices would =.
have in the same way if their behavior as producers were "separable" from their behavicr
as consumers. Under certainty, separability depends on the existence. of a market ter:=:
trade for selling the transported good over time. Under certainty, however, separabillicr
depends on the existence of a futures market.

\
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The proposition that 17 > 0 implies Vs < vns is false, as the following example
j1lustrates. Assume the excess demand curves ave downward sloping lines of different

1= Fi - aiPi' In constructing our example, we are

free tdé%hoose the slopes, intercepts and any feasible strategy {Si}. Can we find a

slopes and intercepts. That is, E
3 . . . . ¢
case where profitable speculation increases dispersion?

The following table summarizes numerical data of the example:

Period 1 , ‘Period 2 Period 3
Si —1“ T ,. Tk .'L"-:}s .Y .ﬂ S G e N +5
ri $105 o $145 $295
P $100 _' 200 . $300

M= §1150 > 0.

-~

6688 - 6666 = 22 5 0.

Av:vs-vns

The speculator buys 10 units at the begimnning, selling 5 at higher prices in each
of the next two periods. Profitable speculation has increased the ‘variance by 22.

Graphically, we may portray the situation as follows:

»~\~\\\\\\N 300

,
. o
(o]
(%]
X ¥
|
R |

200

e 105
: 100

145

O‘f--‘_-
&
wm

[N

Pgrioqu Period 3 "
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All thrce .demand curves slope down, ;he slopes being -1/2, -11, and -1, respectively.
The vertical intercepts are respectively 100, 200, 300.

The general approach here is to make the outer demand curves flat.and with very
differedt vertical intercepts. This guarantees that Speculatién causes préfits and
little change in two prices. By making the middle curve steep, We can get thé.move—
éent in the remaining price we need to increase the variance.

It should be obvious that Friedman's proposition is true for the uninteresting
case of two periods. Then, for any downward sloping excess demand curves, profit=
ability implies reé::afkfis;ﬁﬁmﬁﬂ:wd.Ebkmake‘profifs, the speculator must buy low and
- sell high. The lower price rises and the higher one falls. The variance of two
numbers falls as they move toward each other; thié idea,.r&flected in the opening quot:

from Friedman, does not gencralize to more than two periods.
- III. Profit-Maximizing, Monopolistic Speculation and Price Wariability

~We restrict our ability to generatcAcouuterfgxamplesVto'thg_Friedm;n proposition
if we require the speculator to choose not merely a profitable strate?y but the one
which maximizes monopoly profits. Telser éonsidered‘the céﬁe of a profit-maximizing
monopolistic quculator facing linear éxcess demand curves?of the same slope. He found
that optimal speculation reduced price variability to one fourth -the amount that would
: , . :
have occurred without carry-overs. In this section I simpIlify his analysis and extend
it to the case of linear excess demand curves of different slopes. In this case, impe:
ing optimality does rescue the Friedman proposition: specwlation quarters price-
variability>as in the case examined by Telser. However, as I illustrate at the end
of thé section, even the imposition of optimality cannot, in general, salvage the
‘proposition that sPeculaLion r;duces price variabilitf. o
In' the case of linear demand curves, imposing optimality rescues Friedman's resul:’

The monopolistic speculator faces demand curves Ei = Fi - ®_.P,: 1f he sells S,, he

iy’ .
: , ) - F,-S, _
drives the price 'down to where Ei = Si' The price will tlven be i % . The speculator
. - e i . .



T F, S
wishes to maximize T Si{ la } by choosing {Si}; he is comstrained to set ZSi = 0.§/
i=1 i ' \

For the {Si} to be feasible, they must satisfy the constraint; for them to be optinal,
the marginal reverue in each market must be equated. Calling ) the common marginal

' #2 . ..
revenue, we obtain the necessary conditions

) . . . . ) ‘_ ) ] ]
F,-2S : . ’ :
AL i=1,7 : :

= . , . )

i ‘ )
\

T
X S, =0. :
g=1 1 ' . il

These T + 1 conditions determine the T + 1 unknowns: 3, Sl’ eecasy S "The

- T )
- second order conditions are satisfied since, in each period, inarginal revenue declines

with increased sales.

Summing the first T equations and substituting the last, we can solve for }

The optimal sale in the 1 parket is, therefore,

S
1 . } = ' |
5 {Fi ) ZF} = S, .

8/ At first glance, the requirement that the speculator comclude his transactions in
the same position as he began seems unsatisfying. As obserwers, we might have difficul-
evaluating the speculator's profits if he had unsold inventeries; but that is our presi
not his. However, the constraint may be viewed differently. Suppose the speculator
maximized profits over a long horizon. As observers, we might choose to study his pro?.
and price variability over any sub-interval where we found his purchases and sales can-
celled out. If his entire strategy were optimal, his behavior in cach sub-interval wo..
likewise be optimal. 1In this view, T would be endogenous. ‘Since we are only interesce.
in his behavior during periods where he neither accumulates mor decumulates soybeans, i:
is legitimate to introduce the constraint. ' '
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The price that will result from the sale S, is L

The average priée in the T markets resulting from optimal speculation is:

EP. Fa ZF. ’ Y N ' . \
i_ {l Z( i ) g } : :
T T Za:L ZZaj '

. .th bt "
The difference between the i~ price and this mean is:

zP: F' F. . ) . ~‘v. ‘ . ‘,.' ’ R ’ ‘
p ~—di-4 _ L 2(_1) : |
i T ?ai 2T ay : _ :

Hence, the variance of prices with profit maximizing speculation is:

v =1 2{5_ _L 2(51)}2
: -] T Zai .2T _ aj

This variance is one quarter as large as the variability that would occur without

the speculator. Then the ith price would be:

°=
,Pi Filai'

.
.

». B /N |
The average price would be - - E-E(;—). The variability of prices without the

speculator would be:

»~v: ='%.§ [;% ) E(F./a.)]z

; =4V _,
ns 1=1-33 T s

The foregoing model reduces to Telser's if all demand curves'have the same slope

(81 = a):

-——
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To consider optimal speculation graphically, we must sketch in the marginal

curves:

w7

1

HRI . e A

R N )
t ‘ ’ | PN\ N,
i | t
l X t
t ' l
l ' . :
i { i
i { i
t t - '
1 1 [}
o % S * S
S1 82 2 53 3

' Period 1 _ - Period 2 Period 3

We can consider {S.} equating the marginal revenues by drawing a horizontal lire

with height equal to some common marginal revenue () and finding the Si in each market

[Z])

which will produce it. We then must check that our ‘solution is feasible (ZSi = 0).. i1

not, the height of our horizontal line must be adjusted. Once a fecasible solution

equating the marginal revenues is found, the priceé determined by the optimal strategr

may be read from the excess demand curves. The prices which would occur without

speculation are the vertical intercepts of the excess demand curves.
: R .

"
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For each period, the total revenue function associated with the average and

marginal curves above will have the following shape: /

4

'l)

; _ Total Revcnue for Period i -

S.: sales by the speculator

-t

Sales generate revenue; purchases require expenditure (negative revenue). Hence, the

revenue function for each period will be positive for positiwe Si values and negative

for negative values. If each period'; revenue function is strictly concavé, their
sum will be strictly concave. It follows that there will be a unique, profit-maximpizirc:
strategy for the monopolist. This strategy can be identified as the only feasible orne
equating marginal revenues.across time.

Because each revenue function slopes upﬁard, passes4through the origin, and is
concave, the average rtvenue exceeds marginal revenue for positive Si while the reverse
is true for negative Si'

.

With this in mind, we can illustrate a case where profit-maximizing, monopolistic

-speculation increases price variability. The Telser result @oes not generalize, once

-

the assumption of linear excess demand curves is dropped.
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Imagine we had a concave revenue function (Rl) for the first period with the

follouing characteristics:

22(0) = 100 -
Rl() . .
R7 (-10) = 140 ' : ‘ T

R, (-10) = - 1050

These values could be generated by an upward sloping, concawve function passing throug:
the origin; we need not”5paﬁifﬁ?1h&:£unztﬁmn:nmdsdjzzdﬁfz- s
A different concave revenue function (Rz) could generatie the following data for ..

second period:

1 R3(0) = 200
R;(5) = 140
n2(5) - 725

-—

The revenue function (R3) associated with the third period might have the followi-

characteristics:

R§(0) = 300
140

R3(5) _ )
'33(5) 1475

A profit-maximizing, monopolistic speculator would choese to purchase ten units iz
the first period and to sell five units in the second and third period. The marginal

revenue in eaﬁh period resulting from this strategy would then be equal (to 140) and

Cimti, W (
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the constraint would be satisfied.. Since each revenue function is concavé, the
strategy would generate the highest profits (Rl + 32 + R3 = 1150).
In the absence of speculation, the prices for the threc periods would be 100, 2c¢2
and 300?,'With speculation the prices beco&e 105, 145, and 295 (Pi = Eiéiil>.
. : i

We have seen (p. 7) that the second set of prices is more variable by (22). Henca,

¥

not even the imposition of optimality can salvage tﬁe proposition that speculation
reduces price variability.

In general, withoqt speculation, we have a set of different prices which we mav
arrange in order of increasing magnitud; (to simplify the notation, assume the

arrangement by size is the same as the ordering over time):

.0 o 0 (] .
P1 < P2 < P3 cee & PT'

s

The common marginal revenue (3 ) which wili‘occur in each market when the speculator
optimizes must be below the highest price‘and above the lowest (ogherwise he would buy
or sell in all markets, violating the constraint). VInvall markets‘where‘the initial_
price (Pg) is smaller than ), he buys (raising the marginal revenue in that market to
A); in all markets where the initial price exceeds ., he sells (lowering the marginal
. revénué to A).

'wwﬁénqe, we can fnsert ) in our series: Pz < Pg € oeee X2 e P;. The speculator
buys in markets to the left of ) and sells in markets to the right, All prices below
A rise toward it and all prices above it fall toward it. The dispersion from )\ de-

.

creases. That is about all imposing optimality and assuming concave profit functions

buys us. It cannot rescue the Friedman proposition about dispersion from the averace

price. o L
IV. "The Gains From Trade Once Again," Once Again

- We have compared the price vector that would occur with and without carry-overs

and have found that, in gencral, nothing can be said about which one will be more

-
N
.
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variable, But why should we care? In other cert#inty models we do not care about the
variability of ﬁriccs but abogt the allocation of commodities which accompanies tliese
prices. We should then ask: Would the community be better off with the bundle of gocod
availabié to it with no speculator or with the bundle available to it with the
speculator? Consider the community of consumers as the "hoﬁe country' and thé.
speculator as the tradiﬁg partner. We can now re~phrase our question: Should the hc=:
country prefer trade to autarky? |

Re-phrased in this manner, the question has already been answered. If the ho=e
country consists of one:residenx;“ttaée'isﬂnﬁvezﬁﬁz:minl. Trade gives the lone resica-
;'the opportunity to consume bundles not availabie to him under autarky without remecvizz
the option.of consuming his endowment. If the lone resident chooses to trade with the
speculator, he must prefer the bundle he acquires from the speculator to his own
endowment since consuming the latter is also feasible.

1£f the home country coﬁtains more ;han one re;ident, we must consider distributics
problems. Like trade with another country, dealing with the speculator can harm scze
while helping others. A resident wigh all his endowmentg in a period of high prices
under autarky may well be injured by trade, since carry-overs would reduce the value c?
his endowment, |

However, as Samuelson has shown for the case of international trade, all residexn::

could be made better off by trade if, prior to trade, endowments were properly re-cdis=:-

uted, Because of our Marshallian assumption of a constant marginal-utility good, pre-

trade re-distribution would not affect the excess demand curves faced by the speculatcr
Hence, his monopolistic pricing strategy would not'change. No matter how eﬁdowments Wi
Tre-distributed prior to trade, the community would acquire the same bundle of comﬁodi:i
from the speculator. If re-distribution occurred after trade instead of prior to it, !

community would acquire that bundle of goods and each resident could then be given the

same allocation as when re-distribution occurred prior to trade. Hence, for our

+ + LA T L e L e S G T WA TR L = vt o e s s e 0 bk, s s e g
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' Marshallian case, the timing of the re-di

is unimportant,

| '.Consiﬁcr two residents, X and Y. Su
achievdd under autarky. Subject to this,
society S aggregate endowments to the spe
for a bundle to be consumed by our reside

autarkic level for man X. But. ‘P]most al

will be to equate the marginal r§t¢§ of s

- rate of transformation" (the yprices set b

————————

where society's endowments are chhanged

e ,~'

new bundle distributed between our two re

6 -

stribution needw4 to make everyone better c:I-

ppose we leave man Y at the utility level

how well off zan we make man X by selllng

culator (at the prices he sets) in exchange
nts. If nothing is sold, we can achieve the
ways, we can do better. The best we can co
ubstitution to each other and to the "foraizs
y ghe speculator). This solution will be o-=
for a dlffcrent bundle of equal value and t:: .

B R

51dents so as to make X better off and Y

equally vell-off compared to autarky., The market, combined with re-distribution,

can reproduce this allocation when trade

after trade with the speculator.gj

is opened even if the re-distribution occurs

We have seen repeatediy that trade with the speculator may increase the variabili:

of prices relative to autarky. However,

community through trade makes it better o

in every case, the bundle acquired by the
\

ff regardless of the larger price variabiiii:-,

If there is a single resident in the cormunity, he is made better off, If there are

many residents, the bundle acquired can b

advantage. Hence, the comparison of pric

seems to me unimportant and misleading.

8/ 1If we drop the Marshallian assumption,
many relative prices instead of one, as c¢
could still analyze a carry-over model
distribution occurred prlor to trade.

' ——————yotponee e,

- i e - e

e re-distributed after trade to everyone's

e variability with and without carry-overs
i

~

each excess demand curve would depend on
onventlonally assumed. 1In this case, we
The community would gain from trade 1f re-
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V.. Ca;;;-Oyers Under Uncertainty . . | s
In this §ection,.1 consider’speculation unde? ﬁncertainty. The randomness resul::
from stochastic endowments. Without darry-overs, w2 can derive a joint probability
distrigdtion of prices. With carry-overs, we can‘deriye a different joint distributi::.
The price realizations which emerge in each setting depend @n the endowment égaliza;io:,
since the optimal reactions of all participants are endogenized. Once price variabili--
is defined, we can easi1§ compare the two §ituations. ﬁowever, to my knowledge, no on:
has stated vhat he.meaﬁs by price variability in a multi-period, s£ochastic framewvork,
Suppose the random‘price ;;ctor has T components;: (Pl’ seveny PT). We might def::
variab%lity tc mean E[iE(Pi - —El 2 » the expected value of variability in the sense
ustd in the certainty literature. We might define it to be EVar(Pi), the sum of the
unconditionalgprice variances.
In the certainty case, competitive speculation leads‘to an equalization of prices

over time. Variability,as defined in the certainty case, vamnishes (trivially) if

speculation is perfectly competitive. By analogy, perhaps ww should choose our

definition under uncertainty so_that perfectly competitive speculation eliminates

vériability entirely. With competitive speculation, prices follow a martingale (a

generalized random walk): E(Pt+i‘realizations through t) = Pt’ i=1,2... . The price

' expected to prevail at any time in the future--conditional om all realizations up

through the current period--is equal to the current price. If we chose as our definit::
: 2
of variability T E(Pt+i]rea1123tions through t) -Pt] , competitive speculation would
i=1 - ‘
reduce variability to zero, For any definition, we could ask whether any kind of

profitable speculation reduces variability. I doubt it would.lg/ However, it would

appear foolish for me to select some strange definition of variability and then use

.-

it to present a counter-example to the Friedman proposition.

10/ One reason for doubt is that, as the endowment randomness vanishes in the limit,
the uncertainty case reduces to the certainty case and some of these definitions
reduce to the concept of variability we used to question the Friedman proposition in
the certainty case. '
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Instead, I will present.a very sinple model with only one random price. A natural
definitién of ﬁariability would be the variance of that price. Usipg this definition,
we will see that carry-overs expectea to be profigable impriove welfare, but increase
price variability.

To begin, consider the planning problem of a single resiident with abundaﬁ;, knowmn
- eurrent endowments of two goods (i;ﬁ} and random future endowments (ET,ET; ES,ES) which
depend on the unknown weather (rain or shine)., Our resident: can carfy some of his
initial endowments,'Kx, Kb, igtﬁ the period of uncertaiﬁty tto augment hisAsmaller,
random endowments then. Each selecticn of Kx, Ky provides hiim with a lottary with

known current consumption and random future censumption:

C = - —r =r , = , ., =S
X -K., B-K, x" + K.» B+ K5 X + Xeo B + Kbl)
The consumer can rank these lotteries and choose the best. :Assume his preferencas are

of the form:
UK, = £XK) + alBKy) + Mg *K) + a(B™H)] + (- [5EHK) + o(B™4K)],

where f(.) and g(-) are concave, increasing functions and TI' is the objective probabili:-
- of rain.

- Optimally, the consumer should pick K_ and K to satisfy the following equations:

£E - k) =T g @ + %)+ (M g (@ + K

a = Mo + (1-Ma

The first equation defines the optimal amount of soybeans to carry over. The second

-

Indicates that the consumer is indifferent about carry-overs of the background :ood.
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The consumer chooses to carry enough soybeans to make his marginal utility

from current consumption equal to his expected marginal wmtility from future

consumption. Since the background good carry-over does mot matter, we can portray

utility as a function of the soybeans transported:

’&
utility as a
fanction of »
. carry-over L

-

autarkic
utility

L_-—---—A-bjn

o
~

How would the market solve our planning problem if the speculator--not the
consumer--had carry-over facilities. The consumer would have a current demand for

soybeans (x) which would depend on its price relative to thz background good:

Fadc W
.a 1

Next perjod, the consumer demand would depend on the price then:

-

By vaﬁiring Kx soybeans, transporting them to the next period and selling thea,

... the speculator can generate the current price

-
-
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and the future prices which depend on the weather realization:
A 5
r 8 " + Kx)

P, f — > with probability 17 : S ' : ¢

o roS . | o o \
e g-(x" + Kx),

P, = Ea— with probability (1-7). -

The expected profits of the speculator will be:

= X S =

On the following graph, I show the expected profit of the speculator and the expected

utility of the consumer for each carry-over decision.

U(Kx)

R(Kx)
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A competitive sector of speculators would drive away profits in the scramble to

get them., The current price would be driven up and che expected future price would be
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driven down to a point where they were equal. The competitive carry-over, denoted

C, results in

”' r s ‘
P; = EP, = TP, + (1-MP,

or
'

o- o'-.T - .’-..S
R L G S L S

(¢ 4 a o

Hence, the competitive solution maximizes consumer welfare. A monopolistic speculator

would equate current marginal rcvenue to the marginal revenue he expects next period.

He would carry less to maintain a gap between his buying price and expected selling

price. - ;

In our example, any positive carry-over which makes profit improves welfare. We

now must examine the effect on price variance.

Since the constant carry-over is added to the consumer's random endowment, the.
variance of consumption in the second period is n;t affected. The variance of the
.random price, hoyever, will be affected, unless the demand curve happens to be linear.
If g~ () is negative, the demand curve will be concave. The variance of the randon

Price will then increase with larger carry-overs. . The following graph shows a ccncave

. ....consumer demand curve for the second period: ot
- dem

- -

e T e S P,: Second Period Price’Contingent-on State

Consumer Demand Curve: .&75;1

M [-==mmm———
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-t

with zero éarry—over, the price that will emerge with the erdowments in state r or
-r =s
state s may be read from the graph above x” and x~. 1If the speculator carried over
L . =T , P . :
K.x units, we would read the prices above x  + kx and x~ + Kx' Since the slope becozos
#7 .
increasingly steep, the difference between the two state dependent prices widens as
the fixed gap between the state dependent endowments is moved to the right. Hence,

any carry-over increases price variance; however, the comsurser benefits frem tradinz
Y y ’ 3 S

with the speculator whose profitable carry-over causes the prices to be more uncertair.

VI. Concluding Remarks.dbp:z .Spasulatinn .

’

In-this paper, we have taken a further look at a question examined by other

researchers. Using the carry-over definition of speculation, we have seen that

profitable speculation does not reduce price variability, but that people gain fron
trading with the speculator anyway. The Friedman proposition, as interpreted bty

others, is wrong.

I do ﬁot know if he intended 'price stability" to be defined as we have done.
Nor do I know if the comparison between the regimes of autarky and profitable
speculation is the one he intended. In 1971, he repecated the substance of his earlier
asserfion without modifying it in light of the considerable research which hqd begn_
published on the subject:

It is worth noting that, in general, speculation can dastabilize exchange
rates only if speculators buy spot to hold when prices are high and sell
Spot out of inventories when prices are low. 1In that case, speculative
transactions do make the swing in rates wider--but also speculators lose
money. The belief that speculation is destabilizing is therefore largely
equivalent to the belief that speculators on the whole lose money .., ."

T This paper simplifies and extends the body of literature interpreting his proposition

in a uniform way.

There are now many general-equilibrium models where all agents behave optimally

over time and states. It is easy to distinguish optimal from sub-optimal behavior.
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DPefining which behavior is "speculative', however, is more difficult. Many diffcrcn:
activities have becen labelled speculation: playing the futwres market, utilizing ncw
information to advantage, carry-overs etc.
2 )
Why we need to define the concept at all is a legitimate question. Without a

definition, we can still predict how each optimizer in our models will react to any

exogenous change.
My major reascn for studying speculation is to evaluate the basis for the

Al

widespread hatred of speculators amqng‘the generél publiﬁ. The definition of
sPeculation we choose should, in my opinion, corréglond to the behavior people

abhor. Ve should then examine the social merits of. .this behavior within our models
and, eventually, within the real world. Perhaps the public mrans something quite
different frqg_carry-overs by the term speculation., Or perhzps the public telieves
th;t, although speculators providé a service, they are monopalistic in the real worid
and should be made competitive.

Spgculation,’within_thé m@dél we ﬁave considered, provides a service which is eacy
to overlook. The speculators appear to do nothing: they bry soybeans from the commun;:
and sell the same amount back--at a profit. People may resent buying back from the
speculator in times of scarcity what they sold him cheaply va an earlier occasion.

The carry-over service of the speculator might be ignored. If so, this analysis should
be useful in clarifying the carry-over function of the specrlator and the irrelevance

of price stability.
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