
equilibrium theory, witn concentrations 
not unlike those of the upper tropo- 
sphere, and except during periods of 
equatorial test operations there is a 
very marked increase in fission product 
concentration from the tropopause to 
at least 65,000 feet. It is therefore 
suggested that the radon which is found 
above the equatorial tropopause has 
been carried there by a slow rising (on 
the average) current, through the tropo- 
pause to at least 65,000 feet. Further, 
this mode of transport dominates the 
flux that results from turbulent vertical 
exchange. The history of the radio- 
tungsten introduced during the United 
States 1958 equatorial tests suggests, 
however, that the rising current does 
not reach above 65,000 feet (17). 

The mean stratospheric radon con- 
centrations at 60,000 and 65,000 feet 
at both the polar and equatorial loca- 
tions are very similar. It is unlikely 
that intense horizontal mixing in this 
part of the stratosphere could have pro- 
duced the similarity, because even the 
most extreme coefficients of horizontal 
mixing would result in significant dif- 
ferences if injection into the strato- 
sphere occurred at either location, or 
if injection occurred in the temperate 
zone. 

The initial collections of radon gas iih 
two extreme geographical locations have 
proven to be far more interesting than 
expected. In the case of the Alaskan 
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results, the reversals in concentration 
with height are associated with features 
of the thermal structure and indicate 
that slices of recent tropospheric air 
may readily interleaf the air normally 
considered stratospheric. Further, semi- 
quantitative estimates of the time scale 
can be given, since radon has a com- 
paratively short half-life of 3.8 days 
and its presence in observable amounts 
would probably not allow transit times 
to the lower stratosphere from the 
troposphere longer than about a month. 
More radon was also found in the lower 
equatorial stratosphere than expected. 
These observations, combined with the 
vertical profiles of ozone and fission 
products whose origin is the strato- 
sphere, suggest that a rising motion, 
rather than turbulent mixing, is the 
more likely mode of transfer. The mag- 
nitude of such rising currents of about 
10-2 to 10- cm sec-' is about the magni- 
tude predicted as upper limits by Mur- 
gatroyd (18) and expected by Machta 
(19). 

It is expected that additional profiles 
can be obtained in future aircraft opera- 
tions at these locations and in the 
southern United States. The usefulness 
of radon to measure the coefficient of 
vertical turbulent mixing has been dem- 
onstrated for the troposphere (4) and 
in this article its potential value in the 
lower stratosphere is equally evident 
(20). 
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Playing with Numbers: The Public 
Wants a Balanced Budget, So the 
Public Gets a Balanced Budget 

With the submission this week of 
the Economic Report, the President 
has completed his first full presentation 
of the series of three messages that be- 
gin each congressional session. The 
State of the Union and Budget mes- 
sages were reviewed here last week. Ini 
the Economic Message, and its accom- 
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panying Report of the Council of Eco- 
nomic Advisers, the Administration of- 
fers its view of the state of the econ- 
omy, its estimates of the economic 
significance of the President's program, 
and a rationale of the basis for the 
budget. 

As reported last year in a review 
of Kennedy's and Eisenhower's ap- 
proaches to economics (10 Feb. 1961) 
the two administrations are in basic 
agreement on any number of general 
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As reported last year in a review 
of Kennedy's and Eisenhower's ap- 
proaches to economics (10 Feb. 1961) 
the two administrations are in basic 
agreement on any number of general 

principles (that greater investment in 
science and education is necessary for 
economic growth, that a major goal of 
economic policy should be to limit in- 
flation, that deficits are useful in com- 
batting recessions, and so forth), but 
are in substantial disagreement over 
how these general principles should be 
applied in practice. Kennedy obviously 
believes in spending more money (as 
reported last week, Kennedy's new 
budget increases spending by over $3 
billion at the same point in the busi- 
ness cycle that Eisenhower's fiscal 1960 
budget reduced spending by over $3 
billion); he does not emphasize, as 
Eisenhower did strongly, a reduction in 
taxes as even a long-range goal; and he 
does not share Eisenhower's concern 
over the question of whether the 
budget is balanced. 

Nothing contrasts so sharply between 
the Eisenhower Budget and Economic 
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messages last year and the Kennedy 
messages this year as the treatment of 
budget balances. For Eisenhower, bal- 
ancing the budget, or at least attempting 
to balance the budget (he did not suc- 
ceed too often) was in good part a 
question of morals, a point he has 
made explicitly in recent months by 
describing the Kennedy Administra- 
tion's attitude toward budget deficits 
as "immoral." Kennedy, in contrast, 
treats the question as a business de- 
cision, with no more moral overtones 
than the decision of a corporation over 
whether to finance its expansion pro- 
gram by reinvesting profits, or selling 
new stock, or increasing its debt by 
floating a new bond issue. 

In his final Budget Message, Eisen- 
hower said: "Sound fiscal policies and 
balanced budgets will sustain sound 
economic growth and, eventually, make 
possible a reduced tax burden. . . . If, 
however, we deliberately run the gov- 
ernment by credit cards, improvidently 
spending today at the expense of to- 
morrow, we will break faith with tlie 
American people and their children, 
and with those joined with us in free- 
dom throughout the world." The equiv- 
alent statements from Kennedy's Mes- 
sage are: "The federal government is 
expected to operate in 1963 with some 
surplus. This is the policy which seems 
appropriate at the present time. The 
economy is moving strongly forward, 
with employment and incomes ris- 
ing. . . . To plan a deficit under such 
circumstances would increase the risk 
of inflationary pressures, damaging 
alike to our domestic economy and to 
our international balance of payments. 
On the other hand, we are still far short 
of full-capacity use of plant and man- 
power. To plan a larger surplus would 
risk choking off economic recovery and 
contributing to a premature downturn." 

The difference in attitudes carries 
over into the charts accompanying the 
messages. Under Eisenhower, these 
charts were drawn in a way that ac- 
centuated the size of surpluses and defi- 
cits and with sharply contrasting tones 
between the areas where the expendi- 
tures line rose above the receipts line, 
showing a deficit, and the reverse, 
showing a surplus. The end of the chart 
always showed a surplus predicted for 
the coming year, portending well for 
the future. Under Kennedy the charts 
have been redrawn and the shading has 
been eliminated. One has to look close- 
ly to see whether there was a deficit in 
a given year; the general impression is 
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the neutral one of two lines wandering 
upward, more or less together. Ken- 
nedy also has introduced a new chart, 
placed especially prominently in the 
brief summary version of the budget 
designed for the general public. It 
shows the federal debt as a percentage 
of gross national product. Looked at in 
this way, the debt has been declining 
steadily in significance ever since World 
War II, from about 125 percent of the 
gross national product in 1946 to 50 
percent now. 

Kennedy's budget, as submitted, is 
roughly balanced: A claim that the 
predicted surplus can be expected with 
any confidence actually to develop 
would be wholly unrealistic, and the 
Administration has made none. For 
purposes of presenting the budget to 
Congress, some numbers have to be 
put down on paper; and for purposes 
of presenting the budget as a document 
with political implication one might as 
well pick a number for expected re- 
ceipts somewhat larger than you have 
picked for expected expenditures. Even 
a large predicted surplus is no sure sign 
that the budget will actually be bal- 
anced. Eisenhower had predicted a sur- 
plus of over $4 billion for fiscal 1961, 
ending last June, and even deducting 
the antirecession speedup in spending 
instituted by Kennedy when he took 
office, the deficit still would have come 
to over $2 billion. Kennedy's $463 mil- 
lion predicted surplus is really too 
small to have any significance at all. 
It took a recession to destroy Eisen- 
hower's large predicted surplus for 

fiscal 1962, but Kennedy's surplus, 
amounting to about 1/2 of 1 percent of 
either predicted receipts or predicted 
spending, could be upset by almost any- 
thing, even assuming the figures had 
not been stretched a bit to achieve it 
in the first place. Since World War II, 
no Administration had predicted a defi- 
cit or surplus that turned out to be 
within $1 billion of the final figure, and 
although the predictions have some- 
times been off on the low side, those 
on the high side have been far larger. 
In 1959, Eisenhower was overly op- 
timistic by nearly $14 billion. 

The actual basis for constructing the 
budget, as outlined in the report of 
Kennedy's Council of Economic Ad- 
visers, had nothing directly to do with 
aiming for a balanced budget. Briefly, 
the rationale is this: you calculate what 
the economy would be producing if it 
was operating at full steam. Under 
these conditions you would want a 
budget surplus of course, for any defi- 
cit under these conditions, barring tight 
wage and price controls, would gain 
nothing but inflated prices. You then 
pick a figure for a desirable surplus at 
this hypothetical full employment level 
which strikes you as a reasonable bal- 
ance between your conflicting goals of 
wanting to keep the economy at a high 
level, but not at quite so high a level 
that severe inflation will result. You 
then prepare a budget based on tax and 
expenditure rates that would provide 
this optimum full-employment surplus. 
The question of whether the budget 
will be balanced at the actual, as op- 
posed to the hypothetical, full-employ- 
ment operation level of the economy 
does not come up. You have only a 
curve which shows the kind of surplus 
you might expect in the coming year 
if the economy is strong, or the deficit 
if the economy is not strong enough, or 
the large deficit if an actual recession 
should develop. Since it is not custom- 

ary to present Congress with a curve, 
and since it is politically desirable to 

predict a budget balance, you pick a 

point on the curve high enough to pro- 
duce enough taxes for a balance against 
your estimate of spending, but not so 

high as to be unreasonable, and put 
this down as the budget estimate. You 
now have a budget balance, and if 

everything goes very well it may still 
be there at the end of the year. 

This last step of the procedure is 
not part of the stated basis for con- 
structing a budget, but it has been fol- 
lowed by all recent Administrations. 
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This procedure, of course, is the main 
reason why the surplus, if it develops, 
is never very much higher than the 
predicted surplus, while the deficit may 
be a great deal bigger than predicted. 
Budgets that are balanced when submit- 
ted often turn out to be unbalanced by 
the end of the year, while budgets 
that are unbalanced when submitted, 
like Kennedy's revision of Eisenhower's 
budget last year, never turn out to be 
balanced. Predicting a deficit implies 
that even under the most optimistic 
assumptions you could reasonably 
make, you still could not get a pre- 
dicted surplus, which makes it highly 
unlikely a surplus will develop. Under 
the reverse situation, predicting a sur- 
plus, a deficit is usually easily possible, 
and sometimes highly probable. 

Procedure 

The Eisenhower Administration 
never offered so explicit an explanation 
of how it arrived at its basic budget de- 
cisions as the Kennedy approach out- 
lined two paragraphs above. Eisenhow- 
er's budget explanations generally as- 
serted that he had limited spending to 
what was "necessary rather than merely 
desirable," and left the impression that 
it was rather a happy coincidence that 
the level of necessary spending, com- 
bined with the predicted level of tax 
receipts, always led to a prediction, at 
the time the budget was submitted, 
that the budget would produce a sur- 
plus at the end of the year. In fact, the 
general approach was probably similar 
to Kennedy's, except that the more 
genuine desire actually to achieve a bal- 
anced budget, combined with a more 
genuine desire to hold down federal 
spending and with less enthusiasm for 
efforts to stimulate the economy 
through federal budget policies, led to 
less spending than Kennedy would have 
recommended under the same circum- 
stances. 

The Kennedy approach was explicit- 
ly endorsed last week by a report of the 
Council for Economic Development, 
an important private group made up 
primarily of prominent business execu- 
tives of the liberal Republican persua- 
sion and currently chaired by Theodore 
Yntema, head of the finance committee 
of the Ford Motor Company. Accord- 
ing to the CED, "it should be the policy 
of the government to set its expendi- 
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ture programs and tax rates so that they 
would yield a constant, moderate sur- 
plus under conditions of high employ- 
ment," which, of course, is just what 
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the Kennedy economic report says his 
Administration is doing. If the Admin- 
istration's optimistic but not wholly un- 
realistic assumptions about the growth 
of the economy prove true the budget 
may produce a small surplus. If not, 
we will have another deficit, which is 
just what the Administration, and such 
groups as the CED, would want under 
those circumstances. 

The difference between the Kennedy 
and Eisenhower approaches is quite 
small if viewed from Senator Gold- 
water's viewpoint, but it is a very im- 
portant difference nonetheless. Even a 
small shift in direction, if consistently 
adhered to, leads to a very substantial 
shift in where you would be in a 
few years by following the alternative 
lines in policy. 

Kennedy and Eisenhower alike have 
supported increasing federal spending 
for science and for education. Under 
Kennedy there is more readiness to 
see the federal role in these areas grow. 
But the much more important differ- 
ence is simply that there is more money 
available for spending under Kennedy. 
If Kennedy, and groups like the CED, 
and economists generally, are correct, 
the altered approach to fiscal policy 
should lead to faster growth of the 
economy, producing more revenues for 
the government, further increasing the 
amount of money available for gov- 
ernment programs beyond the differ- 
ence in spending stemming directly 
from the larger budget Kennedy would 
approve over Eisenhower in a specific 
year, under specific conditions. 

One of Eisenhower's last actions be- 
fore leaving office was to approve a 
report of his Science Advisory Com- 
mittee which, among other things, put 
the major responsibility for financing 
basic research and graduate education 
on the federal government. The report 
spoke of the need for more private 
and state support, but the major source 
of funds had to be, the report argued, 
the federal government. In line with 
this, Eisenhower's last budget recom- 
mended a sharp increase for the Na- 
tional Science Foundation. Kennedy's 
budget revision then added a further 
sharp increase on top of Eisenhower's 
proposal. Kennedy's further shift up- 
wards represented a change in policy 
on spending rather than a change in 
policy on basic research. 
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from the rapid rise in spending on 
rockets and. missiles, as this area 
reached the expensive advanced devel- 
opment stages. The drop in the rate 
of growth between 1961 and 1962 
would have been considerably sharper 
if Eisenhower's proposed budget, 
rather than Kennedy's revision of that 
budget, had been followed. Kennedy's 
increases, last year and this year, have 
been mostly for space, but once again, 
the greatest single factor in deciding 
to accelerate the space program seems 
to have been that Kennedy believed 
the budget could stand the extra ex- 
pense and Eisenhower had strong 
doubts. It is a lot easier to convince 
yourself that something isn't worth 
doing if you believe you couldn't af- 
ford to do it anyway.-H.M. 

Science, Engineering Manpower: 
Uncertainties Cloud 
Nation's Future Needs 

The Administration's science advisers 
will soon buckle down to providing the 
President with recommendations for in- 
creasing this nation's supply of scien- 
tists, engineers, and technicians. 

The task, which has been assigned to 
the President's Science Advisory Com- 
mittee, the Federal Council for Science 
and Technology, and the National 
Academy of Sciences, is being ap- 
proached with considerable circum- 
spection. As the President himself re- 
cently demonstrated-apparently inad- 
vertently-the existing statistics are 
easily misread; at the same time the 
dimensions of the problem are highly 
uncertain and the remedy that comes 
readily to mind-a good dose of federal 
money-appears on close examination 
to be far from adequate. 

While the size of enrollments is pop- 
uarly regarded as the starting point for 
whatever manpower difficulties may 
exist, it would appear that the nation's 
utilization of its trained manpower may 
be of even greater significance. The 
National Science Foundation estimated 
in 1954 that 14 percent of the members 
of each graduating class in engineering 
were employed in other fields within 
a year after they left school. Though 
inducements to enter engineering may 
be one way to tackle the problem, in- 
ducements to stay in engineering may 
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The President reiterated his concern 
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at his press conference when he called 
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