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INFLATION AND UNEMPLOYMENT:,
ARE THEY COMPLEMENTS OR SUBSTITUTES?

By Clark Edwards*

Unemployment and inflation
used to be seen as bipolar events
They were considered to be at
opposite ends of a continuum and,
therefore, could not both happen
at the same time Since 1970, events
have taught many of us.to see them
as possibly correlated or independent
rather than as substitutes

The older behief was well
grounded empirically Dunng the last
31 years (1948-78), the United
States expenenced 12 years of
relatively high unemployment (over
4 percent} and low inflation (less
than 2 5 percent) {table 1 and fig 1)
Economusts following Keynes 1denb
fied nsufficient aggregate demand
as the cause of the unemployment
and recommended expansionary
monetary and fiscal policies Dunng
years of high unemployment and low
inflation, expanding money supplies
and increased government deficits
were expected to deal with the
problem

Dunng 6 of the years since 1948,
the United States experienced rela-
tively high inflation {over 2 5
percent) and low unemployment
(less than 4 percent) (table 1 and
fig 1) These were charactenzed as
years of excess aggregate demand
Tight monetary and fiscal policies
were expected to cope with infla-
tion withou exacerbating unemploy-
ment

Only 2 of these 31 years—1952
and 1953—-were characterized by
hoth low price rises (less than 2 5
percent) and low unemployment
(less than 4 percent) (table 1 and

*The author 1s senior economist,
Economic Development Division,
ESCS
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Inflation and unemployment
plagued the U S economy during
the decade of the seventies Some
economic models suggest that in-
flation and unemployment are bi-
polar events—they cannot occur at
the same time This article reviews
two models that have been in the
economics literature since the
thirties and that explan tnflation
and unemployment as complements,
not substitutes One 1s the well-
known IS/LM framework, the other 1s
sometimes called the structural un-
employment framework A third
model which helps to explain the
complementarity between nflation
and unemployment—one which
focuses on the nternational balances
of payments and trade—s not dis-
cussed
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fig 1) The national goals adopted
by the Congress in 1946 of stable
pnces and full employment have
yet to'be realized

The recent experience of
simultaneous mflation and un
employment initially came as a
surpnse to many But by now this
phenomenon has occurred 1n 11 of
the past 31 years The first time 1t
happened, t1n 1956 and 1957, the
phrase ‘structural unemployment”
was Lntroduced The concept was
that one had to examine the detailed
structure of the economy, not just
the aggregate, to locate which

sectors had unemployment and
which had inflation Persistent
mflation and relatively high un
employment have occurred in each
year since 1970

Broad monetary and fiscal policies
worked reasonably well dunng the
12 years of relatively high unemploy-
ment and low inflation and dunng
the 6 years of inflation and relatively
low unemployment This gave the
public a sense of confidence in the
economics profession But the polt-
cies seemed to fail dunng the 11
years of simultaneous inflation and
high unemployment This failure,
and the apparent inability of econo-
mists to explain to the public and
to policymakers what was happening,
has understandably weakened pubhc
confidence 1n the advice'of econo
mists

Yet the textbooks are not without
explanations This article examines
two 1deas introduced 1nto the
economics literature since the mid
thirties but does not review the
extensive literature defending and
attacking them These 1deas help to
explain how the problem anses and
they point to amelorative policies
The first of these tdeas comes from
J M Keynes’ theory of interest as
modified and improved upen by
J R Hicks The Keynes-Hicks
formulation of the midthirties helps
to elanfy why broad monetary and
fiscal policies began to fail dunng
the late sixties The second 1dea,
directty from Keynes, teaches us to
look at the economic structure
beneath the broad aggregates to
understand and explain how nfla-
tion and unemployment can be
simultaneous A third i1dea, of more
recent ongin and not dealt with in
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Figura 1

Inflation and the Unemployment Rate, 1948-78

Percantage change in price

Unemployment.rate (percent)
Note Numbers in tield of chart are years, 1948; 1949 and so on
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Unemployment and inflation used to
be seen as bipolar events Since 1970
events have taught many of us to

see them as possibly correlated or
independent rather than as
substitutes

this article, pertains to international
linkages policies which alleviate

a domestic problem may aggravate
a foreign one

INTEREST RATES AND
AGGREGATE ECONOMIC
POLICY

Keynes’ theory of inlerest,
published in 1936 1n his General
Theory, deviated sharply from the
classical explanation which depended
on the supply and demand for
loanable funds 1n a smoothly func
tioning compebitive market for real
goods and services (2) ! Keynes
thought the supply of loanable funds
depends not on the interest rate but
on the level of income and the pro-
pensity to save The interest rate
depends on the supply and demand
for money 1n a smoothly functioning
portfolio market apart from and in
addition to the supply and demand
for real goods and services The
demand for money reflects hiquidity
preference—the desire to remove
money from the circular flow of
spending and hold 1t 1dle The
supply of money can be conirolied,
at least to an extent, by the central
monetary authonty With this
formulation, the guantity of money
could play an active part 1 public
pelicies dealing with inflation and
unemployment For example, an
Increase In the money supply could
result 1n a lower rate of interest
which would, in tumn, induce 1nvest-

talicized numbers 1n parentheses
refer to 1tems in References at the
end of this article

ment and lead to an mcrease in
mcome, output, and employment
Hicks, in an effort to show that
Keynes' ideas were not inconsts-
tent with what Keynes called the
classical formulation, developed a
generalized version of Keynes’
general theory Hicks' version,
published 1n 1937 1n his “Mr Keynes
and the Classics *' allowed for feed-

back between the real and monetary
sectors (I) He showed that the
interest rate provided a close link
between two markets—the supply
and demand for money 1n the port-
folio market which was emphasized
by Keynes, and aiso the supply and
demand for real goods and services
which was emphasized 1n the classi
cal system Hicks saw Keynes’

Table 1—Inflation, the unemployment rate, and the interest rate 1948 78

Year Inftation rate’ Unemployment rate Interest rate’
1948 6 80 380 324
1949 -102 590 347
1950 200 530 342
1951 677 330 324
1952 127 300 KN
1953 152 280 352
1954 138 550 374
1955 216 440 351
19566 315 410 3563
1957 337 4 30 3gs
1958 1 60 680 471
1959 221 5 50 473
1360 170 560 5 05
1961 B89 B 70 519
1962 183 550 508
1963 147 570 502
1964 1 56 520 4 86
1965 22 4 50 483
1966 328 380 4 87
1967 294 3 80 567
1968 449 360 623
1969 503 350 634
1970 535 490 781
1971 510 590 910
1972 414 560 8566
1973 - 580 4 90 8156
1974 9 66 560 824
1975 958 B 50 9 50
1976 520 770 10 61
1977 587 700 975
1978 740 & 00 897

! Annual percentage change i Imphicrt Price Deflator

*Moody’s Corparate Baa Bond Yeld

Source Survey of Current Business
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The critical point is that monetary
and fiscal policies are not
symmetrical In general, one
cannot offset easy fiscal policies
with tight monetary policies

published view and the classical
view as special cases of his own more
general system

Hicks said his :improvements in
Keynes’ version were suggested by
“mathematical elegance” (I,p 156)
Keynes must have objected to this
method because he had said, when
presenting his theory, that

Too large a proportion of

recent ‘mathematical’ eco-

nomics are mere concoctions,

as imprecise as the initial

assumptions they rest on,

which allow the author to

lose sight of the complexities

and interdependencies of the

real world 1n a maze of preten-
tious and unhelpful symbotls

(2,p 298)

Hicks’ symbols have proved
exceedingly helpful in explaining the
mteractions among Keynesian van
ables and his generalizations have
been supported by empineai ev1-
dence accumulated later The
Keynes Hicks i1dea 15 referred to as
the IS-LM framework (fig 2) This
framework suggests that real flows
of goods and services can be de-
scnibed by an equation relating the
mterest rate to the level of aggregate
imcome (the IS curve), and that
monetary flows can be described
by another equation involving the
same two vanables (the LM curve
{Hicks called it the LL curve ))

The cntical pont 1s that mone
tary and fiscal policies are not
symmetncal In general, one cannot
offset easy fiscal policies with tight
monetary policies Consider an
economy 1nitially in equilibnium
as indicated by the intersection of
IS and LM_1m figure 2 According
to the Keynes -Hicks theory, if a
fiseal policy of deficit spending 15
embarked upon to fight unemploy-
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Flgure 2 i
The IS-LM Framewaork

Interest rate

LM,
7 M,

Gross national product

ment, output and employment will
increase (In the figure, this 1s shown
by a shift from IS to IS ) It the
total money supply 15 held constant
as aggregate business activity nses,
then as more money 15 used to
support the increase 1n transactions,
less money 15 free to satisfy hiquidity
preferences As money disappears
from 1dle balances, efforts to main-
tain hquidity will cause mterest
rates to nse

On the other hand, expansionary
monetary policies used to fight un-
employment would increase out
put and employment but would
decrease interest rates This 15 be-
cause more 1dle monetary balances

would be avallable Both policies
create Jobs, but they have opposite
effects on the interest rate Because
of this asymmetry, an expansion
resulting from fiscal policy cannot
be cancelled by tight monetary
policy The imtial level of aggregate
demand 1s restored but the interest
rate 15 hugher (In the figure, this
18 shown by & sift from LM _ to
LM, }

Now apply this framework
to the monetary and fiscal activi-
ties in the United States since
late 1965 The economy then was
close to full employment and
inflation was moderate (table 1 and
fig 1) Deficit spending was incurred
to pay [or the Vietnam War, fiscal
policy was political, not economuc,
in purpose But the policy had eco-
nomic consequences It spurred
inflation by pushing aggregate
demand beyond existing produc-
tion capacity Some economists at
the.tume supggested that one way to
fight the coming inflation was to
raise taxes This policy would have
held aggregate demand at non
inflationary levels Once the
economy reallocated resources to
produce less butter and more guns,
inflationary pressures would ease,
full employment would be sustained,
and interest rates could be maiti-
tained at accustomed levels

A tax increase was nol forth
coming, however Neither was a
curtailment of government spend
ing Tight monetary policy became
the only remaining recourse. Such a
policy could reduce aggregate de-
mand to nonmnflationary levels and
mamntain full employment But, as
explained by the IS LM framework,
1t would raise mterest rates further
High interest rates, according to the



Keynes-Hicks theory, lirit aggregate
demand by discouraging investment,
thus they can ease inflationary
pressures

However, a counter force fanned
the inflation Higher interest rates
increased the cost of production and
pressed up the very prices they were
intended to hrmt Demand-pull infla
tion from deficit spending was
eliminated, but cost push inflation
from high interest rates was intro-
duced Each of the 11 years of
relatively high interest rates since
1968 was also a year of relatively
high price'increases Figure 3 supgests
a correlatton between interest
rates and the pnce level, but correla-
tions are silent about cause and
effect

The consequence of the attempt
to offset fiscal policy with monetary
policy was to pay for the Vietnam
War with inflation In the subsequent
decade, monetary and fiscal actinities
conbinued to be reflected 1n larger
deficits and higher interest rates
The net result was to hold aggregate
demand below productive capacity,
allow more unemployment than
was considered acceptable, hold
interest rates at historic-highs, and
mantain inflationary pressures Most
pohicy debates on how to cope with
these problems overlooked the
Keynes-Hicks explanatory mode!

The theory, however, does have g
an important weakness This
weakness helps to explain why
monetary policies which maintain
relatively high interest rates were
useful, after all, for the past decade
Hicks’ theory assumes a closed
economy—one with no exchange
among nations of goods, capital,
people, and 1deas—whereas we
live 1n an open economy

The closed economy version of
the I1S-LM framework suggests that,
since 1966, we should have had
pohcies of reduced government
spending, higher taxes, and easter
money to maintam full employ
ment with lower interest rates and
stable prices An open economy
version might prescnbe tight money
and hrgh interest rates on the
grounds that interest rates lower
domestically than abroad would
induce capital outflows and induce
a balance of payments problem Slow
real growth resulting from high
interest rates also would ease the
international monetary imbalance
by limiting our propensity to import

A domestic equilibnum of full em-
ployment.and stable prices need not
be one of balanced international pay-
ments As 1t has turned out, policies
which would have ameliorated
domestic problems would-also have
exacerbated international ones If we
have had the correct policies after
all for lumiting the capital drain, 1t 15
small comfort to know that we have
had them for the wrong reasons
Worse, had we understood the rea-
sons, we might have found alter-
native policies For example, a
reinstatement of the tax on the flow
of capital out of the country could
have limited the tendency to a
capital drain

Relatively tight money and
relatively large Federal deficits for
the past decade have increased
domestic inflation and unemploy-
ment, hmited the size of the pnvate
sector by nhibiting private invest-
ment, and expanded the size of the
government sector by deficit spend-
ing Domestic and international
imbalances associated with these
monetary and fiscal activities have

spread the costs of the problem
deeper—into the structure of the
economy This brings us to the
second of Keynes’ 1deas which can
help us to understand the economuc
problems of the economy over the
past decade

STRUCTURAL
BOTTLENECKS

It 15 common 1 macroeconomics
to use simplified aggregate models
which explain erther {1} unemploy-
ment assurming stable prices or (2)
inflation assuming full employ-
ment Keynes, in his General Theory,
never intended that we accept such
extreme assumptions Every chapter
recognmizes that prices can be nsing
In an economy expernencing un-
employment But chapter 21, “The
Theory of Prices,” contains the
matenal of pnme importance to
explam the 11 years of simultaneous
inflation and unemployment we have
expenenced simce World War II

In this chapter, Keynes seeks to
remove what he calls ‘‘a haze where
nothing 1s clear and everything 1s
possible” (2, p 292) Removal of
the haze follows from his distine-
tion between what we now call
microeconomics, “the theory
of the individual industry or firm,”
and macroeconomics, “‘the theory
of output and employment asa
whole” (2, p 293) He also distin-
guishes statics from dynamics He
defines his subject as what we would
now call dynamic macroeconomics,
although his dynamics concentrate
on the role of money, expectations,
and aggregate demand We wouid
today charactenze his theory as
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Figure 3

Inflation and the Interest Rate, 1948-.78

Percentage change tn price
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Keynes' goal was nol tradeoffs,
but elimination of both offensive
events Keynes did not consider
inflation and unemployment as
bipolar in the sense that to move
toward one 15 to move away from
from the other

static with respect to plant capacity,
technology, and agpregate supply

Keynes.begins by making the
simplifying assumptions required to
provide models which would have
been adequate to explain 20 of the
past 31 years of tnflation and un-
employment

If there 15 perfectly elastic
supply so long as there 15
unemployment, and perfectly
nelastie supply as soon as full
employment 15 reached [t
follows that] So long as there
15 unemployment, employment
will change 1n the same propor-
tion as the gquantity of money,
and when there is full employ-
ment, prices will change 1n the
same proportion as the quan-
tity of money (2, p 295)

We could substitute the phrase
“aggregate demand" for “quantity
of money’’ to make his meaning
clearer for modern readers

Immediately after reaching this
conclusion, Keynes relaxes the
simplifying assumptions on which 1t
depends He considers five possible
complications which will, in fact,
influence events (2, p 296) Hawving
experienced simultaneous inflation
and unemployment, he knew that
these comphcations needed to be
understood The U'S economy had
two such penods about which
Keynes must have known—one just
before World War I and another near
its close His five factors which help
to explain nising prices when there
1s unemployment included dimmish
ing returns and rising pressure on
wage rates as the capacity of plants
and of the labor force are ap-
proached The complexity of
concern 1n this article 15 number
three

The third of his five complicating
factors 1s the one to which the phrase
“structural unemployment'’ refers

Since resources are not inter-

changeable, some commodities

will reach a’condition of

mnelastic supply whilst there are

still unemployed resources

available for the production of

other commeodities (2, p 296)

From this and the other compl
cating [actors, Keynes concludes that
we have, 1n fact, a condition of nising
prices, not stable ones, as unemploy-
ment continues

The increase 1n effective

demand will, generally speak-

ing, spend 1tself partly in

mcreasing the quantity of

employment and partly 1n

raising the level of prices (2,

p 296)

Some readers of Keynes may
interpret this to tmply a Phillips
Curve, but it does not—for two
reasons First, the Phullips Curve
focuses on tradeoffs, 1{s purpose 1s
to estimate how much inflation must
be endured to reduce unemploy-
ment Keynes’ goal was not trade
offs, but elimination of both offen-
sive events Keynes did not consider
inflatton and unemployment as
bipoiar 1n the sense that to move
toward one 1s to move away from the
other He recognized explicitly that
they can occur simultaneously and
he aimed to avoid both

Second, the Phillips Curve 1s an
empirical formulation which de-
scribes the history of price changes
and unemployment rates One can
see from the pre 1970 data in fig-
ure 1 how the empincal 1dea of the
Phullips curve caught on Keynes’
formulation, however, 15 a theoretical
one which can help to explain
history with the intent of finding

s
economic polictes to avold repeating
the past

The remainder of chapter 21
considers each of the five complicat
ing factors in turn The next section
presents an empincal test of factor
three

An Empirical Test of
Keynes’ Structural Hypothesis

Keynes expanded on his structure
hypothesis as follows

In general, the demand for

some services and commodities

will reach a level beyond which

their supply 15, for the time
being, perfectly inelastic,

whilst 1n other directions there

15 still a substantial surplus of

resources without employ-

ment Thus as output increases,

a series of ‘bottle-necks’ will

be successively reached, where

the supply of particular com-

modities ceases to be elastic

and their prices have to rise to

whatever level 1s necessary to

divert demand into other

directions (2, p 300)

Keynes' hypothesis that simulta-
neous inflation and unemployment
for the aggregate economy reflects a
weighted average of inflation 1n
some sectors and unemployment 1n
others Is tested below through the
use of data on prnice, quantity,
employment, and wages by Industry
These data, from the Survey of
Current Business (3), are shown as
annual percentage changes for 1978
from a year earlier in table 2 Com-
parable data examined from the same
source annually from 1966 are not
shown, but analysis of them s
included
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The correlation between employ-
ment and price changes by industry

15 moderate The correlation between

quantity and price changes was
negative in every year examined

Pairwise Analysis

To test the hypothesis directly,
we should compare changes in
industry price with the extent to
which idle resources are avaiiable
to an industry Unemployment 1s
not available by the industries In
table 2, so we will try other tests
First, we can compare price changes
with changes in employment

The correlation between employ-
ment and pnce changes by industry
15 moderate The R? was less than
0 30 each year since 1966-67, and
was often close to zero For about
half the years, the regression coeffi-
cient was positive, and hatf negative
For most years the slope was not
significantly different from zero
Only the change from 1976 to 1977
significantly agrees with Keynes’
statement that “  we have in fact
a condition of pnces nsing gradually
as employment increases” {p 296)
That 15, industnes which were
creating jobs durning 1976-77 tended
to be raising prices, those witfi stable
pnces tended not to be creating
Jobs

The correlation between guan-
tity and price changes was negative
in every year examined The R?
ranged from close to zero up to more
than 0 50 A regression Line explain-
ing change in pnce as a function of
change in quantity had a slope
significantly less than zero for
more than half the observations
This result agrees with Keynes’ 1dea
that the supply of some com-
meodities, those with 1dle resources,
15 elastic and responds to an mcreas-
ing demand by an increase 1n quan-
tity but has httle effect on pnces,
while the supply of other com
modities ' . ceases to be elastic
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and their prices have to nse to what
ever level 1s necessary” (2, p 300)
That 15 to say ‘A series of ‘bottle
necks’ will be successively reached”
(2,p 300) Some industries are seen
to respond to an increase In aggregate
demand with increases 1n output,
while others respond with higher
pnces, as suggested by the structural
unemployment hypothesis

The correlation between' changes
In wage rates and changes 1n pnce
ranged from zero up to 0 34 for the
12 observations The slope of a
regression line explaning change 1n
wage rates was positive for B of the
years, but significantly positive
only for 3 of the vears Keynes
hypothesized the relation would be
positive “A proportion of any

increase in effective demand 1s
likely to be absorbed 1n satisfying
the upward tendency of the wage-
umt” (2, p 301) He called this &
position of “semi-inflation™ (2,

p 301), determined 1n part by’the
psychology of workers and by
policies of employees and trade
unions His “semi infiation’ involves
some of what we would call today

a cost push inflation, or a wage-
pnce spiral He distinguished this
from “‘absolute inflation” (2, p 301)
or “true inflation” (4, p 303) when
“  a further increase 1n the quan-
tity of effective demand produces
no further mcrease in output and
entirely spends itself on an Increase
in the cost umt” (2, p 303)

Table 2—Change n price, wage, employment, and quantity by wndustry,

1977-78
Industry ofsutput  of outpuc  Wose  Employment
Percent
Farms 2164 -058 798 -299
Forestry and fisheries 429 15 38 722 1513
Mining 937 452 954 672
Construction 912 459 560 10 75
Nondurable goods 4 50 338 821 191
Durable goods 772 587 795 584
Railroad 694 495 914 -180
Trucking 580 913 B99 623
Airlhine 10 27 938 852 521
Other transportation 15 49 000 827 494
Telephone and telegraph 054 1212 1104 339
Radio 723 714 891 592
Electricity and gas 713 318 819 395
Wholesale 471 612 800 523
Retail 7 56 405 629 597
Finance and insurance 7 4% 546 83 528
Real estate 579 4 85 1165 581
Service 794 6 02 847 568
Government 703 194 730 173




Keynes’ pairwise statements were
not confirmed n the three simple
tests above But neither were they
denied He did not explicitly venture
a hypothesis in chapter 21 about
multivaniate relationships We look at
two such relationships below One
examines the role of technology The
other supports the three hypotheses
which were tested separately-above
and, at the same time, adds further
insight into the interplay of wages,
employment, and gquantity of
output The multivanate analysis
shows that the failure of the two-
variable analysis just described to
find a significant relattonship results
from a problem of interaction
among the data and not a lack of
valtdity 1n Keynes' hypotheses

Technology

The ratio of change 1n output
to change 1n employment indieates
change n technology, or in labor
productivity This.measure 1s nega-
tively correlated with the change in
price The R? ranged up to 0 65 for
the years examined A regression
line explaining change 1n pnee as
a function of change in productivity
of labor has a slope less than zero
In.every case, significantly so in
two-thirds of the cases Keynes took
“technique as given” (3, p 294) and
did not discuss in chapter 21 the
dynamies of chanpes in technique
The result 1s imphicit, however, in
his hypothesis of a negative correla-
tion of pnice with quantity (which
15 in the numerator of the measure
of technical change) and'of a positive
correlation with employment (which
15 1n the denommator) The result
supports the conviction that indus-

tries which are adopting more
efficlent technigues reduce nfla-
tionary pressures Industries which
adopt output-increasing technologies
tend to have stable prices, those
with no advance in technology tend
to have rising pnces

Multivariate Analysis

The four data seres we have
studied—pnce, quantity, wage, and
earnings—have been related empin
cally to one another In various
studies by means of an equation
containing a single parameter
Consider the equation

WE

= 1
k PQ (1)
where W 1s wages, E is employment,
P s the price level, and @ 15 the level
of output One interpretation 1s that
the earnings of workers are a con-
stant share of the total value of out
put, & is a measure of the share
Another interpreation 1s that the
aggregate production function 15 a
Cobb-Douglas equation, k15 a
measure of the elasticity of produe-
tion of labor, and the ahove equa-
tion 1s a necessary condition for
competitive equiibnum

A regression line was fit to the
industry earnings and value of out-
put for the 13 years from 1966 to
1978 These were absolute levels
of earnings and value from the
Survey (3), not annual percentage
changes such as shown 1n table 2
The equation was

(WE) = a + k(PQ) (2)

The value of the constant term a
was not sigmificantly different from
zero n any year This result makes
equation (2) identical 1n informa-
tional content to equation (1) When
a was set equal to zero, the resulting
value for & ranged from 0 62 to 0 67
and the t-ratio was greater than
10 00 1n each year The R? ranged
from O 85 to 0 87 after adjustment
to reflect the absence of a constant
term This suggests the assumption
of a constant value for k is tenable
for the cross-sectional data under
constderation N

Let us rewrnite equation (1) a
third way

WE

- 3
P *Q (3)

Using the notation P for the denva-
tive with respect to time, we can
denve from equation (3)

WoQ
+W-Q 4)

o | .
!
m |

This equation says the percentage
change 1n price equals the percentage
change 1n empioyment plus the
percentage change 1n wages less the
percentage change in output under
the assumption that % 15 a constant
Were k not constant, an additional
(negative) term showing the percent-
age change 1n k would appear in the
equation

A tegression line was fit to the
change data such as in table 2 for
each of the 12 years for the follow
1ng version of equation (4)

(BAP) =a + b (%AE)
+b,(BAW) +b,(BAQ)  (5)
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This analysis supports Keynes’
hypothesis of structural bottlenecks
as an explanation of simultaneous
inflation and unemployment

where (%AP) means the annual
percentage change 1n price The
regression constani (a) differed
significantly from zero in only 2 of
the 12 regressions It was signifi-
cantly posttive for 1971-72 and again
for 1977 78 The constant term was
set equal to zero and the equation
was fit again If % 1s constant, then
we anbicipate from equation (4) that
l:v1 = l,bl=landb3 --1

Table 3 shows regression results
for fitting equation (5) to data such
as those in table 2 for annual
percentage changes 1n price, wages,
employment, and quantity since
1966 With the constant at zero, the
annual regressions explained from 49
to 91 percent of the vanation n
pnce, according to the R?’s listed n
table 3 These R?’s are adjusted as 1s
appropnate when there 15 no con-
stant term They are, therefore,
shghtly higher than the unadjusted
R?’s

Table 3 shows that the relation
between wages and pnces was signifi
cantly greater than zero for each of
the 12 observations, and the rela
tion between employment and prices
for 5 The relation between quantity
and prices was sigmficantly less than
zero for nine of the observations
These statisties tend to support
Keynes' three hypotheses that were
not supported 1n the pairwise
analysis

The wage coefficient was'sigmfi
cantly different from 1 0 1n the
multivanate analysis in only 2 of the
12 years since 1966 A coefficient
close to 1 0 helps to support the
assumption that % 1n equation (1)
1S a constant which, 1n turn, supports
equation {4} as a description of the
relation among changes 1n the four
vanables

The employment coeffictent was
significantly different from 1 0 only
3 times The quantity coefficient

was significantly different from
amnus 1 0 only 2 times

These tests tend to support equa-
tion (4) as a descriptor of the rela-
tionship between changes in price,
wages, employment, and quantity
The 19 industries tend to behave
differentily from one another 1n any
given year In accordance with the
pattern suggested by Keynes This
analysis supports Keynes' hypothesis
of structural bottienecks as an
explanation of simultaneous
inflation and unemployment

MONITORING INFLATION
BY INDUSTRY

Equation (4} can be of assistance
1n monitonng industry behavior
Using equation (4), for which the
coefficients are 1, 1, and -1, the
estimated price changes are within
3 index points of the actual price

Table 3—Coefficients for regressions of changes 1n wages, employment
and quantity on price changes, with comparisons, 1366 78

Coefficient Standard error Standard errors fram 0 00 Standard errors from 1 00
Year (T-statistc) R?
Wage El‘(:l::iv Quantity Wage Err:zlnotv' Quantity Wage E"r:“::\oty Quantity Wage Eﬁz:ﬁv Quanuty
6766 06976 07247 -07782 01711 18360 18460 349 395 421 235 150 120 062
6867 08810 06972 -08608 1069 1958 1490 824 356 578 111 158 093 085
6968 09094 05729 -10072 (0907 1966 1338 1002 291 752 100 217 005 090
7069 (7284 04826 -077t1 0691 2852 1825 1231 169 423 460 181 125 091
71-70 08986 02807 -05448 0802 2344 1606 1120 120 339 126 307 283 089
7271 10781 06506 -08759 2221 3604 25256 485 181 347 035 097 049 072
7372 13955 11916 -17728 5285 5251 7483 266 227 238 075 036 104 049
7473 10070 10435 -06859 3637 6832 5740 277 153 119 002 006 0565 062
7574 095639 05019 -04456 1186 3013 2812 804 167 1568 039 165 197 082
76.75 08999 02087 -02061 2214 4135 3042 406 050 068 045 19 261 070
77-76 08526 12586 -09357 1720 2172 2952 496 579 317 086 119 022 038
7877 13225 Q3812 -09509 2140 3077 3437 618 124 2 7L7 151 201 Q14 081

40



Keynesian economics includes two
elements which help to expln why
the United States experienced
simultaneous inflation and
unemployment during the seventies
The first element 1s that monetary
and fiscal policies are not
symmetrical

changes for 15 of the 19 industries
dunng 1977-78 For example, 1n the
services industry, the percentage
change 1n employment (5 58) plus
the change 1n wage (8 47) minus
the change 1n quantity (6 02) misses
the actual change 1n price (7 94)

by anly 0 09 (table 2)

While the use of equation (4)
works reasonably well, 1t 1s probably
more accurate to use the regression
estimate for equation (5) instead
Equation (5)1s formulated o explain
price in terms of least squares
In this form 1t 15 useful for monitor-
ing mflation An alternative formula
tion might be used if the focus were
on unemployment The equation
explains most, but not all, vana-
tion 10 price by industry Something
can be learned by 1dentifyimg those
wndustnies which the equabion fails
to explam

For 1977 78, the equation in the
bottom row of table 3 explained 81
percent of the varatton 1n prices
In that year, inflation rates among
the 19 industnes n table 2 ranged
from a fraction of 1 percent up to
about 21 percent The standard
error of the regression was 3 7 index
powmnts For the 15 industries whose
estimates were within 1 standard
error of the regression (that 1s, for
which the estimate was less than
3 7 points away from the observed
value), the price change reported 15
consistent with changes in wages,
employment, and quantity of
production

Take the “other transportation”
as an example The reported price
change in table 2 was 15 49 percent
and the change predicted by the
equation was within 1 standard error
of the regression This was one of the
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more rapidly inflating industnes, yet
the rate of change 1n price was
explained adequately by changes in
wages, employment, and quantity
Efforts to limit the price nise n that
industry could have focused on
(1) increasing the quantity of output
which, in fact, had remamed about
the same as the year earher level,
{2) limiting the wage increase which
was 8 27 percent compared with the
industry average of 7 80 percent, and
{3) creating new |obs, which had
grown only 4 94 percent, about in
hine with the all-industry average
Each of these three strategies was
suggested by.Keynes 1n chapter 21
of his General Theory as a way to
cope with structural inflation
Agniculture and the air transporta-
tion industry had retatively large
price rises during 1977-78—21 64
and 10 27 percent, respectively
Further, these gains exceeded the
rise predicted by the equation by
more than one standard error This
result would occur for an industry
for which the coefficient # in equa-
tion (1) 1s not constant, but is
decreasing If the wage share1s
decreasing over time, equation
{4) will have a (negative) term
relating to the percentage change
in k Were a term with decreasing
k included 1n the esiimating equa-
tion, a higher price nise, closer
to the actual price nse, would
have been predicted Consequently,
one can infer that these price 1n-
creases exceeded what was warranted
by changes 1n wages, employment,
and quantity This may be inter
preted to mean that the wage share
{coeffictent k. 1n equation (1)) was
dechning in these industries and
the share of returns to interest,
rent, or profits was nsing

The nondurable manufacturnng
industry and the government had
relatively moderate pnce nises during
1977 78—4 50 and 7 03 percent,
respectively Further, these rises
fell short of the rise predicted by the
equation by more than one standard
error Were a term with increasing &
included 1n the estimating equation,
a smaller pnee rise, closer to the
actual price nse, would have been
predicted Consequently, one can
infer that these price changes were
less than warranted by changes in
wages, employment, and quantity
This may be interpreted to mean
that the wage share (coefficient %
in equation (1)) was increasing in
these industries and the share of
returns to interest, rent, and profits
was declining

When the equation predicts
closely the price change 1n an infla-
tionary industry, it points to which
explanatory vanable—wage or
empiloyment or quantity—is critical
And when the equation fails to
predict the prnice change, it tells
us even more, it tells us whether the
factor payment changes were
favoring labor or management

CONCLUSION

Keynesian economics includes
two elements which help to explain
why the United States expen-
enced simultaneous inflation and
unemployment dunng the seventies
These elements first appeared 1n the
economics literature during the
thirties

The first element 15 that monetary
and fiscal policies are not symmetri-
cal Expansionary fiscal policy tends
to raise interest rates while expan-



The second element follows from
the fact that not all industries,
accupations, and regions share
equally‘in national busmness actintty

sionary monetary policy tends to
lower them Hence, 1f an economy
1s overheated by fiscal deficits, tight
monetary policies can not correct
the situation Aggregate demand can
be restored to the equilibnum level,
but the equilibnum level of interest
rates wifl be higher, perhaps suffi-
ciently high to create a disequihbrat-
ing, cost-push inflation Further
tightening of the money supply will
result in hmited private investment,
more unemployment, nsing interest
rates, and accelerated inflation
The economy can be come unstable,
with simultaneous inflation and
unemployment Through deficit
spending, the government will. have
an increasing share of the total
economy, through the' inhibiting
effect of high interest rates on
investment, the pnivate sector will
have a decreasing share This
persistently unstable situation may
put industnes out of balance relative
to one another and set the stage
for the second element from
Keynesian economics

The second element follows from
the fact that not all industries,
occupations, and regions share
equally 1n national busimess activity
Some.industnes, those with access
to 1dle resources and advancing
technology for example, tend to
respond to an Increase 1n aggregate
demand with an increase in output
and with stable prices Meanwhile, 4
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other industries, already at capacity,
tend to respond with higher pnces
nstead A weighted average of both
types of industnes will show higher
prices (from one set of industries)
and continued unemployment (from
the other set)

Policy implications of these two
elements called for higher taxes,
reduced government spending, easy
money, and policies which treat
certain industrtes, occupations, and
regions differently than others
durnng a decade characterized by
tax cuts, government deficits, tight
money, and broad-brush pohcies Of
course, the actual world 1s more
complicated than the 1S LM model
and the structural mode! assume In
addition to demand pull, cost-push,
and structural inflation discussed
here, there are other problems

» Inertia, where expectations of
more inflation continue to be
realized,

o Raichets, where prices tend to
move up, not down, and one
price increase lends to induce
others,

» Institutional breakdowns, where
tuming 1s off, decisions do not
get.made, and nefficiencies
anse,

e International linkages where
inflation 1s 1mported and where
a negative balance of payments
contributes to the international
monetary cnsis, and

s Monopoly, where.pnces are
managed

The problems are complicated and
the two models discussed here over-
simphfy Yet, they point to eco-
nomic policies quite different from
those used durnng the past decade
There has been a tendency to run up
government deficits and then to fight
the ensutng inflation with monetary
policies which raise interest rates
and which can exacerbate the infla-
tion while creating unemployment
And there has been a tendency to
overlook structural problems and
treat all sectors of the economy with
the same broad-brush policies It 15
time to think the matter through
again
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