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Abstract

The amount of outstanding U.S. sovereign debt leasrhe a reason for worldwide
concern especially after S&P downgraded it on Aug§uf011. The underlying analysis con-
ducted by that rating agency followed the same oulogical approach it applies to any
other country’s sovereign debt sustainability, igng the special role played by U.S. official
debt in the world economy. In fact, that debt i$ imothe interest of that country alone, but
also of governments, private investors and theipublgeneral all over. The U.S. prints the
world’s most important reserve currency, and itbtdaovides a most valuable safe-haven
asset capable of stimulating real economic acteitgrywhere and not only in the U.S. Con-
sequently, it is important that the U.S. issue dwdit taking into account its intertemporal
budget constraint alone, but also the needs ofvtirlel at large on the grounds of an efficient
world allocation of resources. U.S. government dgdterates positive externalities to a vast
number of economic entities not directly engagedtsntransactions, for which reason the
usual sovereign debt intertemporal budget constemjnilibrium solution is not Pareto effi-
cient. The Pareto efficient solution should be déargnd achieved through appropriate mecha-
nisms including Pigou subsidies.
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1. Introduction

Robert Triffin became famous in the 1960’s espécia¢cause of the dilemma he so
clearly understood and explained in his b&@kd and the Dollar Crisis: The Future of Con-

vertibility (1960), known from then on as Triffin’s dilemma.

The international monetary system was at the tirasetd on the Bretton-Woods
agreements which put into practice an adjustabteep&hange rate regime founded on gold
and, equivalently, on the U.S. dollar. For foreggmtral banks, gold was as good as U.S. dol-
lars since the American currency was freely excbhahbg for that precious metal at the offi-

cial price of USD 35 per troy ounce.

International liquidity was one of the three mapooblems facing the regime. It was
solved by means of large and continuous U.S. balah@ayments deficits financed mostly
by the accumulation of U.S. dollars on foreign cainbanks’ reserves. Faced with the ab-
sence of sound alternatives to the US dollar, bafance of payments deficits were the only
way to accomplish two important tasks with respgednternational liquidity: a) the redistri-
bution of the existing stock of official gold thrgliout the regime’s participating countries; b)
to increase world’s liquidity in order to financeowing international trade and the world’s
GDP expansion. But, at the same time this was mpggethe ability of the U.S. government
to honor its obligations within the exchange-ratgime (full USD convertibilit§ into gold at
the official peg) was continuously eroding, thregtg the credibility and sustainability of the
Bretton-Woods regime. Therefore, the dilemma wag: the U.S. were to stop running defi-
cits on its balance of payments to improve its gediivency ratio, the world’s economic
growth fed by rising flows of international trade®wd come to a halt, and recession and so-
cial unrest would follow; b) but if everything camied as usual, ultimately the Bretton-
Woods system would break down by a crisis of canfak. Actually, the regime collapsed in

August 1971 when President Nixon finally declareel t).S. dollar inconvertibility into gold.

Notwithstanding, the U.S. dollar went on playing tiole of sole international curren-
cy due to the U.S. economic, military and politipaé-eminence worldwide, as well as the

country’s political, institutional, social and fineial stability topped by generalized confi-

2 As long as they were held by foreign official nesss.



dence in the central bank’s commitment to priceibtg In fact, from 1971 up to the present
the world has been in a dollar standard; the ridgeal by currencies like the British pound,
the Swiss franc, the Japanese yen and even thdatlexbto lead to a multipolar system. It is
mostly the opportunity to invest in U.S. treasutiest encourages public and official foreign
entities to accept U.S. dollars in payment for goeds and services they sell in world mar-
kets. Besides being issued in its own currency,ntlaeket for U.S. treasuries has no equal
when it comes to liquidity and depth, and expectetiof default are non-existent. In so be-
ing, in an environment of rising international teadhe continuation of this dollar standard
requires high and systematic U.S. general goverhoefitits year after yedrStarting in the
mid seventies, the U.S. federal government delat bglthe public has followed an upward
trend, going from about 23.9% of U.S.A.’s GDP in74%o a projected 74% by the end of
20117 In fact, the amount of debt issued shot upward)®8 and following years especially
because of the counter-cyclical fiscal policies@dd to stabilize the economy and financial
markets’ but also due to structural imbalances betweenntea® and expenditur@dence,
Triffin’s dilemma hits again: either the U.S. kedpeding the market with more debt in spite
of its implications for its government solvency,tbe world looses an invaluable safe haven

asset, moreover capable of stimulating world’s 2@P.

On August 52011, S&P downgraded the credit rating of the 4&:ernment debt
from AAA to AA+. The critical argument offered bl rating agency in support of its deci-
sion was that, contrary to countries like Germang Brance where the debt to GDP ratio is
even higher than the U.S.A.’s, it does not expleetreversal of its ascending trajectory any
time soon. In its base scenario, the agency psopheibt to increase to 85% of GDP by 2021,
and to 101% in its worst scenario. In doing so, S#d3 conveying two fundamental ideas of
its own: a) at 74% of GDP, the U.S.A. has attaiardunsustainable debt level; b) the eco-

nomic analysis concerning the sustainability ofeseign debts is no different for the U.S.A.

3 Since the collapse of the Bretton-Woods regime hiidget of the federal government was in surplus
in the period from 1998 to 2001 only.

“ Debt held by the public is a gross value becalisesalue of the financial assets acquired by the go
ernment is included. Even though public debt heidhe public net of financial assets is a betteasnee of the
government’s financial condition and overall impact financial markets, quite often there are casrsiblle
difficulties in its correct evaluation. As an avgeafor the period 1974-2010, 5% of the debt heldhgypublic
is in the hands of the FED.

® Both national and foreign. The latter give ristsitive externalities.

® By the end of fiscal year 2007, federal debt i fands of the public amounted to 36.2% of GDP. In
the following three years, that amount turned ouie¢ 40.3%, 53.5%, and 62.2%.
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as for any other country. Thereforegteris paribuswe should expect that following the
downgrade of American’s government debt, its yietild raise reflecting higher credit risk.
Yet, as a refuge asset, yields on U.S. treasureeaegatively correlated with market volatili-
ty and risk aversion for which reason their yielddact decreased instead of going up! For

comparative purposes, the table below shows thieitgmo of some ten-year maturity triple A

sovereign debt yields as well as U.S.A.’s alongrtieationed time period.

Table 1.Yields of Selected Ten Year Maturity Sovereign H@bt%)
Country January | July 57, August 5, August August %Change | %Change

5h 2011 | 2011 2011 gh 2011 | 16" 2011 | August5"- | August 5"-

August 8" | August 16"
Finland 3.17 3.31 2.94 2.64 2.68 -10.20 -8.84
France 3.36 3.48 3.25 3.11 2.96 -4.31 -8.92
Germany 2.97 2.98 2.35 2.27 2.28 -3.40 -2.98
Netherlands 3.17 3.34 2.79 2.69 2.66 -3.58 -4.66
Sweden 3.23 2.93 2.36 2.25 2.19 -4.66 -7.20

U.K. 3.55 3.33 2.77 2.66 2.50 -3.97 -9.75
U.S.A. 3.49 3.13 2.55 2.34 2.22 -8.24 -12.94

This table displays some noteworthy informationettéisig to be looked at attentive-
ly. First, in the period prior to the downgradebtissued by Germany and Sweden benefited
from the lowest yields in this selected AAA sampl the beginning of the year, the spread
of the U.S.A. debt with respect to Germany’'s wa$&gis points. Secondly, in the first trad-
ing day subsequent to that event all the yieldhexsample took lower values but, second
only to Finland’s, the yield on U.S.A. debt was thvee which dropped the most, exactly 21
basis points, or 8.24% in comparison to its previealue. Thirdly, this downward movement
continued in the trading days ahead, such thatugust 16 the yield on the American sover-
eign debt was 12.9% lower, the same as 33 basmspevhen compared to its value immedi-
ately before the credit rating downgrade and, @theden’s exception, became the lowest
among all the countries in the sample.

The across the board decline in those yields ieetaied with the rise in equity mar-
kets’ perceived risk as evaluated by implied vbtsti The CBOE volatility index, whose
ticker is VIX, measures the implied volatility dfe S&P 500 index and, as such, it is a credi-
ble barometer of investor sentiment, or risk awerssentiment. In the period from 2004
through 2010, the correlation coefficient betwedX ¥nd the S&P 500 index ranged from -



0.75 in 2009 to -0.85 in 2007, -0.84 in 2008 andimgn 2010"* On selected years, VIX's

maximum close values are listed in tabf€ 2.

Table 2.VIX's Peak Values in Selected Years

Dates 23-Aug-90 30-Oct-97| 8-Oct-98 20-Sep-01 5-Adgr 16-Aug-06 12-Nov-07 20-Nov-0§ 8-Aug-

2011°
VIX's 35.47 38.20 45.74 43.74 45.08 30.83 31.09 80.84 0048.
Values

On August 5 2011, VIX quoted at 32.00, and on 68 df the same month at 32.85,
whereas on January 5 it stood at only 17.07. Thaia gduts into evidence the existing negative
relationship between bond yields and volatilitytlie equity market, as well as the sizeable
reduction in investor’'s confidence caused by thexpected cut in the U.S.A. sovereign debt
credit rating.

The fact that faced with S&P credit rating cut field on American Treasury 10 year
notes was the one to decrease the most, insteasingf, is a clear indication of the special
role played by American debt in today's world ecmyo With an estimated USD 10.856
billion in circulation at the end of 2011 the market for the U.S.A. sovereign debt enjoys
levels of liquidity and depth without parallel flinctions not exclusively to finance American
government budget deficits, but also as an asseefafje for governments and investors
worldwide. About 47% of that debt is held by foreigntities; China at the top of the list,
followed by Japan, the U.K., the oil exporting ctiies, Brazil, etc. In so being, when the
U.S.A. government issues debt it is rendering vargortant services to others, which go
well beyond its own specific financial and economierests. Not only U.S.A. debt provides
shelter to investors’ assets, as it ensures a fwowealth preservation that generates utility
to everybody. This last outcome comes across becagalth preservation helps to stabilize
economic conditions, and is a powerful engine fmyn@mic recovery once countries are in
recession or depression.

Our argument is as follows: besides providing tytito those directly involved, and
whose costs and benefits are internalized throbgtptice system, American sovereign debt

also generates positive externalities to the wenmbpulation in general. Because it preserves

12 Data source: CBOHttp://www.cboe.com/micro/VIX/pdf/VOLCHARTS QRG%28hpFORstac.pdf

13 Data sourcehttp:/finance.yahoo.com/g/hp?s="VIX&a=0&b=2&c=19a-7&e=18&f=2011&g=d&z=66&y=0

16 August 17th was the last observation availabletferyear when this text was written.
17 Federal government debt held et public.




not only wealth with all the benefits attached, bhlgo because when the U.S. government
iIssues debt to stimulate its economy out of reoessicontributes powerfully to the recovery
of other country’s economies. This same line ofiargnt applies to the benefits that U.S.A.
military expenditures extend to its allies in NAT@® in any other military organization.
Then, by definition, the usual sustainability saos for the amount of sovereign debt is not
Pareto efficient, since it is well known that exiities produce sub-optimum allocation of
resources. Three inter-related corollaries folloenf this last statement:

a) The world’s socially efficient solution for trmount of debt to be issued by the
U.S. government is higher that the indicated bydilet sustainability solutions;

b) The assessment of the American sovereign deblitaisk should not follow the
standard procedures applied to non-world reserueiccy countries;

c) The yield on that debt should be lower thanmtgket solution by the external mar-
ginal benefits it generates at the socially efficigolution.

The next chapter attempts at illustrating the meidsaof the argument and of the

corollaries stated above.

2. Equilibrium Solution in the Secondary Sovereign DebMarket

American sovereign debt trades in world marketghBwtional and international, as
well as official and private investors supply fundghis market, which is tantamount to de-
mand bills, notes and treasury bod€©n the other hand, investors demand these funds
when they decide to supply debt securities and icaahtheir market prices. At any time, we
are dealing with stocks of debt, whose existing amalepends on government’s present and
past budget balances.

Then, the funds supply function in this market, sugad as a proportion of GDP at

timet, is written in the equation below:

S = f(y,Cr,V,R) (1)

% For example, bills, notes, perpetuities, etc



The meanings of the symbols used afethe yield on sovereign debt;, the sovereign
debt’s risk implied in its credit ratind;, the risk level of the equity market as perceitbgd
investors, and measured by a fear index like CBOME§ R, the country’s currency quality
as an international refuge quantified by meansnahdex. By its own nature, R is basically a
parameter in the short-run though subject to grachenges in the medium and long-runs.

With respect ta’r we write it as an increasing function of the atatack of debt as a
proportion of GDP, and of its expected growth raiehe medium-run. Accordingly, we

have:

Cr = g(DGDP, E(DGDP)) (2)

DGDP stands for the actual stock of debt at timas a proportion ottDP, and

E(DGDP) as its expected value in the future, based ordsé vector of information availa-

ble at timet.
Figure 1. Funds Supply Curve in the Secondary Sovereign Mabtet
v4 SoE(DGDP),, 7, ]
S1[E(DGDP),,V, R
S¢[E(DGDP),Vy,R]
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We expect the following functional relationship%>0;

as . 9s . 9s . . .
3EDGCDR) 0; e 0; e 0. Figure 1 shows the relationship between the suppfunds,

as a proportion ofDP, and the yield.
These supply curves are concave meaning that feeedfyield increases at an in-
creasing rate with supply and, in so being, thecauities are an expression of the credit risk

arising from the actual relative levels of govermmiadebtedness.



Supply curvess; andS, relate to two different countries, and assume leealaes for
IV andR. The difference between the supply conditions daog these countries is that the
market expects a higher future upward debt trajgdimr country 2 than for country 1. Ac-
cordingly, depending on how these expectations gdasupply curves will move up or
down. At sufficiently low levels of indebtedneser £xample, for all values df(%GDP) <
x, credit risk does not exist and the risk freerieseratery is charged. Therefore, we redefine
risk free interest rate in this manner: the interate investors are willing to charge when the
actual sovereign indebtedness as a proportion d? @GDso low that they do not sense any
credit risk whatsoever. This definition is slightlifferent from the conventional one since |
impose a loose condition for the absence of creskt

For any values oE (DGDP), increased volatility in the equity market pusldesvn
the supply curve, and this movement is so mucingéothe more debt is issued by a world-
wide reserve currency country. Investors treat Batl stocks as substitutes. Let’s focus on
country 1 again; if volatility increases in the @gumarket, such tha¥, > V, the supply
curve goes down. If, in addition, country 1 priifteernational money and, as a consequence,
R, > R, the downward movement is more pronounced and goéar as curve

As a proportion of GDP, we assume that the demandings in the secondary sov-
ereign debt market is a negative function of theyield; b) volatility in the stock market; c)
index of world reserve currency; d) government’'sidret balance. And a positive function of
the government’s debt risk. In effect, the stocldebt outstanding is a consequence of past
and present budget imbalances, such that defaise the amount of public debt, whereas
surpluses reduce it. All variables are referretine t. Formally, all this is stated in the equa-

tion that follows next.

D =g(y,Cr,V,R,GBB)
3

D is the demand functiorGBB is the period’s government budget balance, and we

aD aD aD
—<0;,=<0;
v

OR ' 9GBB <0.

9D . 0D .
expect.ay <0; 5o 0;

In a two dimensional space, with the yield beingasuged on the vertical axis, the
demand curve is downward sloping. Moreover, it withve to the right or to the left depend-

8



ing on changes in the values of the other explapatariables at time according to the

signs of the first order partial derivatives above.

Figure 2 below shows the sovereign debt marketslibgum solution for two coun-
tries, for example, Germany and the U.S.A.. Fastliative purposes, | take the debt values
estimated on August™ 2011 for year's end, as well as S&P critical asstion that while
Germany had embarked on a downward trajectoryt$atebt to GDP ratio, exactly the oppo-
site was true for the U.S.A.. The initial marketigigrium solution is determined by demand
and supply conditions denoted with subscript®or each one of both countries. The inter-
play between supply and demand shows tbetieris paribusincreases in expected future

trajectories of debt leads to higher yields througtvard movements on both curves.

Figure 2. Equilibrium Solution in the Secondary Sovereign Ddbarket

Dl,USA [E(DGDP)USA' Vl' RUSA]
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As mentioned in section 1, the unexpected decisiken by S&P, coupled with addi-
tional distressing economic information, resulte@i50% rise in the VIX index, from Friday
5" to the next trading day, Monda$! 2011. World investors ran away from stocks andk too
refuge in bonds. Both supply and demand curvefufuds in the secondary market for bonds
moved downwards, with special emphasis for U.Sesmign debt due to its particular stand-

ing as the world’s most important safe-haven as3iferently from what one would expect

9



from commonly used valuation models, the yield onekican debt fell substantially, not just
in absolute but also in relative terms, insteadigihg, largely as an outcome of the U.S.
treasury’s ability to play that role. In fact, folWwing S&P downgrade, those yields reached
historically low levels. That is, the impact expled by its role as a refuge asset more than
compensated the one arising from its amplified itresk. Demand and supply conditions
denoted with subscripta for each of the two countries determine marketldggium solu-
tions following S&P downgrade.

The compensated effect just referred to meansgadn that market participants didn’t
value S&P’s decision to downgrade in any signiftoaay. Bohn’s paper (2011) sheds some
light on why that was the case. In spite of negatid5A’s primary budget balances for the
periods 1792-2010 (0.3% of GDP) and for 1915-2Q11@% of GDP) (Bohn, 2011, p.5), in
average, there was never a case of U.S. governimewitzency. Besides having benefited
from average interest rates charged on public sigbificantly below the U.S’s average real
growth rate (4.7% compared to 6.7% for the peri®d5t2010, (Bohn, p.4)), from a long-
term fiscal reaction function that fulfilled the gessary and sufficient conditions for sustain-
ability,* on top of that the intertemporal budget constraia been wholly satisfied by the
covariance with the systematic risks reflectedhi@ $tochastic discount rate of expected fu-
ture budget cash-flows (Bohn, 2011, pp.5-6).

3. The World’s Socially Efficient Amount of U.S. Soveeign Debt

S&P alleged that the amount of U.S. debt alreasiyad, coupled with its anticipated
trajectory, was unsustainable and, therefore, uratds. By doing so, the rating agency
caused deep and widespread commotion. The ensuert in the stock markets, on inves-
tor's and general public’s expectations concernivegfuture performance of the American
economy and on people’s psychology were enormous dmpressing. | argue that even
though S&P’s analysis might be correct under anlusxeely national perspective, it is
flawed in one important theoretical respect, poadigtleading to erroneous evaluations and

needlessly global detrimental consequences.

2L A positive relationship between primary budgeptuses and debt to GDP ratios.
10



Our argument states that the amount of sustairdlde government debt should not
be measured in the same manner as any other ceudélyt. Specifically, we argue that it
generates positive externalities that benefit peapld organizations not directly involved in
its transactions. And, as it is well known, solaoiahat do not incorporate externalities are
socially inefficient. These externalities ariséeatst from two sources, which are:

a) Given its role as a refuge asset, that speddiat provides a floor to investor’s
wealth and, in so doing, it acts as an automadbilster to the world economy; indeed, it is
well known from economic theory the influence pldyley wealth on important macro-
economic variables;

b) When the U.S.A. stimulates its own economy dutoession by means of expan-
sionary fiscal policies financed by new debt, il@ng the same to all countries; this same
type of argument goes with U.S. defense expenditoomcerning the effective protection it
effectively accords to its allies both in timespeface and war.

In view of what the theory on efficient allocatiohresources establishes, the external
marginal benefits to the world economy generatedheyissuance of U.S. sovereign debt
must be taken into account, in addition to the atgvmarginal benefits already incorporated
in the demand curve for the “consumption” of deltdking advantage of the negative rela-
tionship between yield and treasury’s market prites figure below illustrates the argument
in the manner typical to the theory of externaditimder partial equilibrium analysis. Implic-
itly we add demand curvB* which identifies the marginal benefits collectedthose who
do not demand treasuries in the market, but nestextb benefit from other’s demand as rep-
resented byD,,..suries,» DECAUSE Of the beneficial and unintended spittowet internalized

by the price system. The measure of the social im&Ergenefits generated by the activity is

given by the vertical summation of CUNBS..syries aNAD*23, as identified by curv®'.

% The demand curvB*is not shown in the figure to not overcharge it.
11



Figure 3. Positive Externalities in the Sovereign Debt Markedtl the Efficient Amount of Debt

Streassuries

P A D
Dtreasuries
P, b
P, a
P, c
>
0 A B DGBP

The equilibrium solution given by the intersectipaint a is the one determined by
market demand and supply, abstracting from thereakiées generated by this kind of sover-
eign debt. We assume it corresponds to the detsisable solution. The coordinates of point
b give the socially efficient solution for debt whensitive externalities are taken into ac-
count and, accordingly:

a) The amount of debt issued by the world curremoayntry should expand from A to
B; the stock of sovereign debt given by A mightdssociated with its sustainable value in
the absence of positive externalities;

b) For that to happen it is necessary that deissised at a lower pricé,, which cor-
responds to a higher yield, in order for that lamymount be absorbed by demand;

¢) The issuing country would require a lower ins¢émate, higher price,, in order to
go along with this normative expansionary reshlt is, to ensure its own solvency in face of
debt expansion beyond the usual sustainability itiong;

d) All this is tantamount to grant to the issueseme currency country a subsidy
equal to the segmeht per unit of debt;

e) The amount of that subsidy is equal to the maigxternal benefits at the world’s
socially efficient quantity of debt, B.

12



The lower offer yield charged on that governmedgbt is an essential feature of this
mechanism because in spite of the higher debt nsdpbties, the economically justifiable
reduction on interest will keep it on a sustaingiah.

The equation for the level of sustainable debta gsoportion of GDP, is as follows

below, Equation (4).

s
<3
Q

<o

=L (4)

T
<

where (R — G) is the primary budget balancg,is the GDP levelr the real interest rate

charged on public debt, andis GDP’s real rate of growth. The subsidy on thterest rate,
N
[r-yl-s

denoted bys, would raise the ratio by lowering the denominatoy % > 0, since

[r—y]>s.

But, of course, the main question now is who isngdb pay for these optimum debt
inducing subsidies. Since the critical assumptienehs that this particular debt produces
utility outside the political borders of the issginountry, foreign beneficiaries are the ones
who should be held accountable for paying thatislylie the U.S. government. On practical
grounds this could be done by empowering an intenmal organization like the IMF, whose
participating countries were supposed to contritageording to the external benefits they
enjoy from U.S. debt stimulus to their economiesiurn, the revenue necessary to cover
these payments should be raised by taxes on nomi¢aneaesidents. In fact, this mechanism
could take advantage in its implementation of tki& llong-held experience with credit fa-
cilities. As acknowledged before, the U.S. governig a creditor in this scheme.

This is a market type mechanism to induce theiefficallocation of resources in the
presence of externalities following the traditioh @oase because it would come about
through negotiations among the countries involledact, considering the reduced probabil-
ity attached to the development of a consistentaadible multipolar system of world safe
reserve assefs the mechanism we propose is a substitute, anchiiaitg a more stable one,
resting on international co-operative agreemenas aimchor the fiscal capacity of the U.S.

government.

25 The hypothetical Eurobonds woybiay, if ever issued, this role.
13



4. Conclusions

The present day international monetary system,timetinternational exchange-rate
regime, is a USD standard. However, it ideafactosystem, not ae juresystem based on
international agreements and supported by govelinstgutions and rules forcing consistent
behavioral patterns by the member states. In areasmgly interpendent world economy,
based on free trade and capital flows, it is uraldei the need for an efficiently functioning
international currency. By means of the reasonsadly mentioned in this paper, the USD
acquired the role of the sole international curyerut it remains to be addressed the ques-
tion concerning its efficient provision of that masportant function. Moreover, at this time,
no other national currency we know of aspires tmpete with the USD in this position;
quite on the contrary, the present day difficultiesl loss of credibility of the euro has only
reinforced the unlikelihood of a multipolar resesystem. Among a variety of other reasons,
it is quite understandable that other countriehwiich a potential, like Japan and China,
oppose playing such a role, bearing in mind theneroc losses they would experience de-
rived by the appreciation of their currencies. Tlgaihy the Central Bank of Japan has
strongly intervened in the currency market thesewaeeks.

The informal USD standard from which we benefitapducceeded to minimize the
negotiation costs, but suffers from considerabdevdl that generate worldwide instability
harmful to sustained growth and prosperity. Thedrfeeits improvement is visible, the more
so under the present economic circumstances. Tdpogal | present here has as its starting
point an obvious market distortion that has noinbagended to so far. The question of effi-

ciency demands an organic building of the inteorati USD monetary standard.
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