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Fconomic Policy (An Example)

Object and Summary of This Chapter

T'he object of this chapter is:

L. to estimate, for the Netherlands, the influence of wage,
tax, and price policy (including devaluation) and an in-

crease in productivity on the balance of payments and
employment;

2. to give some examples of “inefficient regulators” in eco-

:%'.'.w' :

nomic policy; and
3. to illustrate a number of questions of methodology in eco-
nomic analysis, viz.:
a. the question when the results of economic analysis can
be proved verbally;
b. what simplifications in the analysis are possible by the in-
troduction of new (“composed” or “derived”) variables;
c. to indicate the role of “directives” and “instruments”
of economic policy in the analysis, and
d. to illustrate the role of “boundary conditions” i mod-
ern economic analysis.

g a new expression of Frisch’s, these points will be dealt
vith by the introduction of a “decision model”* of a very sim-
ple nature; indeed on purpose as simple as seems possible with-
out violating the nature of the subject (§45).

The coefficients
based on statistical reg

used in the model are as much as possible
ession analysis for the interwar period.

mmmmm in .ﬁ-.f mmmmmg {)pumal hmplaymem” The Umver31ty Instltute of Eco-
omics, Oslo; publ. as an UN Document, April 1949.
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the wa:ge POHCY appe‘ars to be mﬁ%fﬁciem in {I it wage ruiuuxm

ssss

that real INCOIMES of nonw orkers W 111 rise .zm:ff-f .hfmu: unpmrts
for their expenditures, which renders the total influence of wage
reductions on the balance of payments only weak. The same
appears to be true for reductions in nonlabor margins, since
these raise real wages (§49). A combined policy, most casily
obtained by a devaluation of the currency, gives somewhat better
results, but still appears to be ineflicient i one respect, viz. in
that it increases incomes as a consequence of mcreased exports
and hence still tends to charge imports “unduly”™ (§ 50). It 1s
better, therefore, simultaneously to keep home consumption

' Oy 1ndi * t b ;f-' 't ﬂ*cmmnmw@ by

the goal by relatively small ges ,, .

ation (vis-a-vis the outside world as a w. ml-f::} and an imcrease mn
indirect taxation by some 3 per cent of total national expendi-
) 52)-

ture (§ 51). Some alternative tax measures are ndic f-e-f"Wi’fi (

The same model enables us to study the eftect ot wag
creases and changes in labor productivity on emj Imy ment (§ 53)
It appears necessary and possible to dwtmgmsh harply betwe
problems with different “side conditions,” e.
without or with automatic demands for a rise 1r farm 1
comes or automatic financial measures to maintain bamnm of
payments equilibrium.

It further appears that not all these results can be “proved
verbally” in the usual sense of this phrase. As soon as simul-
taneous equations are involved this 1s essentially impossible
(§ 54). ‘
Finally it appears to be efficient to use, instead of the variables
‘wage rate”’ and “employment,” two others, viz. “‘wage cost per
unit of product” and “volume of production” (§ 46).

} 49. Desa IPtmn mf th
have beem, measured

-

certainty in the r
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howing different numerical values of the coefficients, have been
considered. From the theoretical point of view the models repre-
sent a logical combination of two lines of thought in present-
literature with a refinement for the labor market. The two
lines of thought may be indicated as the income approach, for
which the Keynes-Machlup-Meade models are typical and the
price approach, as given by Bickerdike,* Brown,} Joan Robin-
son,} Plak,§ Metzler,|| Faxen and Savosnick,q Neisser,** and
others. Some of the latter authors have combined the two ap-
pmachf&s Others have not, 1.e. have assumed full employment
throughout.

In our model, two products are distinguished, viz. a national
product, sold abroad (exports) as well as at home (total expend
ztures) and an mport product, used as raw material in the
national product. The population is divided into wage earrners
and entrepreneurs. The tormer spend the whole of any addi-
tional income, and the latter only a certain part of it (mainly
because of taxes which are supposed not automatically to be
spent wholly at an increase in receipts). It appears to be possible,
and attractive, to boil down the system of relations describing
the model to three equations only (after elimination of a num-
ber of definition equations), which might conveniently be called

1. the demand equation for the national product by the home
market; '
2. the demand equation for that product by the world mar-

ket; and
3. the supply or prlce-ﬁxatlon equation for that product.

* C. F. Bickerdike, The instability of foreign exchange, The Economic Journal,

30 (1920), p. 118.

+ A. J. Brown, Trade balances and exchange stability, Oxford Economic Papers,
6 (1942), p. 57.

- % Joan Robinson, “Essays in The Theory of Employment,” Oxford, 1947, p. 142.
§ J. ]- Polak, Various unpublished reports of the International Monetary Fund.
| L. A. Metzler, The theory of international trade, in: “A Survey of Contem-

porary Economics,” Philadelphia, 1948, p. 210.
T K. O. Faxén a;nd K. Savosnick, Vaxelkurs och handelsbalans, Ekon. Tidskr.,

1949, p. 168.
** H. Neisser, Unpubhshed repart of the Instltute of World Affairs.
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Since the purpose of the model 1s to discuss questions of eco-
nomic policy, a number of phenomena will be considered as
constants which could not be so in a model meant to explain
economic history, such as world market prices, world market

demand at constant supply prices, crops, etc.

Equation (1) 1s obtained from the demand equation propex
(1, 1) and the definition of income (1, 2) by eliminating, as 1s
usual in Keynesian analysis, total expenditure: the result 15 &
kind of “multiplier equation.”

The demand equauon prf:)per expresses that the mcrease ir

real expenditure X — X, where ¥ represents the mid-1949 figure
of x, depends on th&r Incw:mt.f% i real mcomes of nonworkers

7’ — 77, and of workers L’ — L’ in the following way:

i~x=(1-02Z -Z)+ L' -L) 1,1

This means that the marginal propensity to spend 1s 1 — ¢ for
nonworkers and 1 for workers.
It will be clear that

where Z 1s the nominal nonworkers’ income

L is the nominal wage bill, and
4 the price level.
Further 1f Y’ 1S nationa

ﬂhmﬂm ,,,,
infa,
.LI
t ;, r L ‘-

mﬁ

X the total expenditure and by D
of payments, we have in addition:

the deficit

Indicating by .
on the balance ¢
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The elimnaton of ) _ between (1, 1’) and (1, 2) and the sub-
stitution of Z by Y — L. yield:

O Ly

Y=(01-0¢(Y—-L)+L+c§—D (1, 3)

where ¢ = x — (1 — ¢) Z’— L; (1, 3) may be written in the form

"i'") _c__:_j_ﬁ__ (1)

s W
Y = L T

more cmplmate " Hecause Of the d:tfferent behaw.or of workers
and nonworkers.

It will appear useful to rewrite this equation after we have
discussed equations (2) and (3); hence we indicate it provision-
ally as (1).

Equation (2) is meant to express the balance of payments
deficit D as a function of the relevant variables. In our “de-
ciston model” only such phenomena have to appear as variables
which may vary during any change in economic policy of the
Netherlands, 1.e. only Dutch phenomena. According to present-
day views there are two main variables influencing the balance
of payments, viz. the production level y of the country and its
price level p. Imports m will depend on both; 1n a linear ap-
proximation* we have then: ‘

= py + me™p (2, 1)

where m, y, and p are measured as deviations from 1nitial values;
for y and p these initial values are taken equal to 1. Under these
circumstances, p is the marginal import quota and ¢ the elas-
ticity of imports with respect to the Dutch price level (foreign
prices being constant). Value of imports is indicated by the
same figures as volume, since foreign prices are equal to 1]
throughout.

* The restrictions implied in the use of linear apprommauons will be discussed
in §§ 48, 49 and 50.
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The volume of exports ¢ will only depend or
e = — Cep
if also e is measured as a deviation {rom initial value, and
represents (the absolute value of) the elasticity of exports witk
respect to the Dutch price level. The money value of exports £
(deviation from initial value) will be:

L= —€e(¢—-1)p (2, 2)
From equations (2, 1) and (2, 2) we deduce

Y — Y + Nnﬁm + @(E - 1)
or D = ,u.;y + op

=<

the prxce lew} WIH depmd Iﬁia O COStS w ' unit m pmclu.ct
" (deviations from initial mlu& which will be taken equal to
1), volume ot pmductwn v, and possible autammﬁmm changes
mo Of the profit margin as may be the consequences ef cither a
government price policy or, e.g., the liberalization of interna-
tional trade. Writing p for the price level (deviation) we have™

e, - 44

* This formula may be deduced in the following way. To begin with, assuming
free competition, we have: price = marginal cost. The changes in marginal cost
will depend on at least three factors, viz.:

1. the development in labor cost per unit of product in a fixed enterprise

the marginal enterprise in 1949;

2. differences in costs due to the expansion or contraction of production, caus-

ing a shift of the marginal unit of production;

3. a number of autonomous factors such as indirect taxes, price regulations, or

changes in the remuneration of nonworkers.

We shall assume that the development meant under I mayv be rﬁpmwmml hy
the movements of our variable 7, i.e. we assume a parallelism between average
labor cost of unit of product and such costs in a fixed enterprise. The {imff&:wm&
meant under 2 will be a function of the general level of prmia,mmn w the au-
tonomous factors will pmwswnally be mdnmmd by f Hence, marginal cost may
be written as ¢ (I, v, f) and p = ¢ (F y, 1). This function we dw&mp into a
series, taking only the members of zero and first degree in the -wwxmmnﬁ U, y, etc.:

V1Z . o

——

PTP
Leaving out the 194

hcients are mnmamm M’i":?
and x,; the third term as a whole as »,

'he differential coeff
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p = ml" + my + m o (3)

ere =, represents the marginal wage quota, and
w, the “flexibility of prices,” being the inverted supply
elasticity.

WI

At this moment we may return to equation (1’) and rewrite
it in a more convenient form. It will be possible to express both
Y and L in terms of y, p, and I". Using the symbols, as was done
in (17), 1in their meaning of absolute values, we have:

4 FE T

‘where p’ is the average import quota; in fact, (1 4+ »') Yp repre-
sents the gross value of the national product, from which im-
ports have to be deducted 1n ord€r to obtain the net value. Since
for the Netherlands the marginal import quota happens to be
equal to the average import quota, we have substituted p for
¢’ 1n what follows.

We have also: L = Al'y, where A represents the initial value
L of L; since ¥ = 1, A represents the wage quota in the national
product.

We shall now replace all the variables by.their deviations
from initial values and simplify the resulting equations by omit-
ting initial values at both sides of each one (since they are equal)
and products of deviations (since they are supposed to be small).
This leads to: - '

Y=0+pp+y—pp
- L=al+y)
Equation (1’) may, also using deviations, then be written:
o(1 —A)y+D+{1l —+o(+A—u®jp=cAl’
or CEy+D+ Ep =&
~ In this equation we shall add a political parameter &, repre-
senting an autonomous increase in national expenditure, e.g.
by an increase in investment outlay or government expenditures,
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or by certain measures of taxation or subsidizing.* This gives

to this equation the form:

Lty + D + &

The other two equations may now be adde
order of the variables:

d using the same

(2)
(3)

All of the seven coeflicients have more or less exactly been
measured statistically; those appearing in equations (2) and (3)
may be taken from multiple-correlation studies for the period
1923 to 1938, not only macroeconomic, but also to some extent
microcconomic in character.t The coethcients of equaton (1)
depend, apart from p and ¢, on the structural paramcters A
and X and the coefficient ¢. For the situation in 1949, A and x are
fairly exactly known and equal to 0.55 (portion of national 1n-
come going to workers) and 1.04 (national expenditures ex-
pressed in national income).f The coeflicient ¢ i1s by far the
least certain; under present conditions it seems, however, to be
definitely positive. This is primarily due to the high marginal
rate of taxation and the probability that an increase in tax re-
ceipts will only slightly influence the level of public expenditure.
It is partly due also to the circumstance that total expenditure
of the nation already surpassed its income for years as a con-
sequence of the war and the resulting desire to do away with
dissaving.

in some of the coefhcient
of alternative models have been

In view of the uncertainty margin
and 1n particular o, a number

* A more detailed treatment will be given in § 52.

+ For exports see J. B. D. Derksen and A. L. C,}; M. Rombouts, The influence of
prices on exports, De Ned. Conjunctuur, Special Memorandum Nr. 1, The Hague
1939. For imports see J. Tinbergen, The fluctuations of the thefrmmiﬁ imports,
1923-1938, Stat. en Econometr. Onderzoekingen 3 (1948), p. 52 (Dutch with an
English sun -.nmrv) For ﬁnrm ’1 mkwrgﬁn en A L G M. Rombouts, D
samenhang tussen d dw van afg&wwkm

pwducmn in
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used, which are characterized by the following values of the
coethcients (where the alternative values have been printed in
1talics):

Model Nr. ] 2 3 4 5

| — ¢ marginal prop. tospend 0.7
€ price elasticity of imports 0.3
e pz 1ce elasticity of exports 2.0 2.
wrginal wage quota 0.3 0.3

N O M~
O 0O O
SO
Co O OO \n
&

\

-

OO

The variation in the last coeflicient may be mterpreted not
so much as a variation in the marginal wage quota proper but
more as the tendency for certain trade margins to move in sym-
pathy with direct (mostly labor) costs.

Model Nr. 1 1s considered to be the most likely representation
of the year-to-year reactions of the Dutch economy.

From the above-listed values of the fundamental coeflicients
the following values for the dependent coefhcients in the equa-
tions may be found:

Vlodel Nr. 1 2 3 4 5 &

£, =045 ¢ 0.135 0  0.225 0.185 0.135 0.045
0.04 4 (0.99 — 0.44¢=) 0217 —0.04 0.889 0.191 0217 0.04¢

0.5 0.165 0  0.275 0.165 0.165 0.055

0583  0.53 053 1.02 0.53 0.53

The coefficients x and =, have been taken equal to 0.44 and
0.125 throughout; the first since it seems to be pretty exact and
the second since its influence on the results appeared to be only
small, within the probable limits of variation.

For the reader’s convenience the initial (1949) values of the
various variables may be summarized here:

F=0'=7=1;%=104;m = 0.44; ¢ = 0.40; D = 0.04;

RN )

) =
L=L" =055C¢= Z’ = ().45.
§ 46

‘Choice of Variables; Boundary Conditions
Before discussing the use that has been made of the models,
a few preliminary remarks may be made about what seems to
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the author to be a feature of efhciency in the choiwce of the
variables and equations. The complant 1s rather general that
the older models used in econometrics are often too compli-
cated to be understood. On purpose theretore a very simple
setup has been chosen here, where only the most strategic vari-
ables are left. As the characteristic parameter tor the labor
market, whose inclusion was essential for the subjects to be
dealt with, the index of labor cost I' per unit of product has
definite advantages in comparison to the wage rate l. LFssential

for the whole argument 1s the influence ot wages on prices at
ow for

the one hand and labor income on the other hand. >
prices I’ is decisive indeed rather than [; whereas total labor
income may either be written as the product of " and y or as
the product of [ and employment a. Introduction of [ into the
“central system” of the three equations, therefore, would have
meant the introduction of a. The choice of I enables us to
avoid this. Of course a may and will be considered later on;
but it need not be included into the central simultaneous kernel
of relations. This seems to be a good example of an efficient
choice of a “composed” or a “derived” variable able to simplify
the system. The choice of D instead of imports and exports
separately, although more familiar, seems to be another example.
Both are examples of what may be called the “art”

of scientihic
analysis and are of some interest for the understanding by ge
eral economists of econometrics.

Another remark may | Juations
‘They have only a restricted “range of validity”; as soon as some
of the variables surpass certain limits or boundaries they are
no longer valid. Such boundary conditions may be of a different
nature and there may be several of them, partly overlapping,
for the same variable or set of variables. A few examples will
be given. One 1s the condition that y cannot surpass the value
y* corresponding with tull employment. If in any problem 2z
solution for y would be found greater than y¥, equation (1) no
longer applies and instead '

3? . . 4
:" ’ :“.. II-I“E .': . J
. Im . K
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At the same time (3) should be changed so as to express that
p may rise more than indicated by (3).

Other boundary conditions are of course that neither y nor
p or I’ be less than — 1 (or, in absolute amount, negative). Long
betore such a lIimit would be reached, however, certain psycho-
logic or political boundaries would have been attained, the exact
place of which is not known and must be left to the judgment
of the reader.

The role of these boundary conditions may be very impor-
tant; in fact they may sometimes far more influence the situation
than our equations. They may even be such as to exclude any
solution at all if their number, together with the number of
valid equations, surpasses the number of unknowns.*

§ 47. Directives and Instruments; the Strategy
of Economic Policy

With the traditional setting of the problem, the political
parameters (in our example I', &, and =,) are considered as given
and the economic phenomena proper (in our example y, D, and
h) as unknown. We then ask: what are the consequences of a
given increase in wage rates [, or of a given increase in govern-
ment expenditure &, etc.t and our equations enable us to answer
such questions easily. Since, however, an economic policy has a
certain purpose, it seems more appropriate to invert the roles
of these two classes of variables. In order to clarity the matter
entirely, we introduce the concepts of “directives” and “instru-
ments” of economic policy. If the wage rate is used to obtain a
closed balance of payments, we call the wage rate the instrument

* There is an int«eresting development of economic analysis toward the discus-
sion of such situations, as is, e.g. clear from the recent work on linear programiming.

+ It is not essential, in this respect, that, as a simplification, we have considered
wage rates as autonomous and not as consisting of an autonomous and a dependent
component, viz. a component determined by the automatic reactions of workers
on prices, etc. Under present social and political conditions this seems to be a
feasible approximation to reality.
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o

of this policy and the directive is that particular value of the
variable D which corresponds with equilibrium (in our case
D = —0.04). The directives are, with this new sctung of the
problem, the data, and the mstruments are the unknowns. This
is characteristic of the decision models. Also, now our ¢quations
may be used to determine the unknowns, provided that ther
number is not too large or too small. This latter remark reminds
us of the necessity, in this case in particular, of a correct state-
ment of our problems and the choice of a correct number of
unknowns. Among these, some of the old unknowns may remain,
if the number of unknown political parameters i1s smaller than
the number of equations. It may be observed finally that further
political parameters may be introduced; in fact one could say,
e.g. that the Marshall help represented such a parameter in equa-
tion (2). The parameter [, in addition, may be split up into two
components, the wage rate [ and the index of productivity k (we
shall again take 2 = 1), in the following way:

" =1-h

where under the present conditions each of these components 1s
to some extent, an autonomous paramete

Each of the political parameters can be d p)
stricted number of “pressure groups”: ' by trade unions (or
more precisely by trade unions, employers, and government to-
gether), =, by employers (more precisely by employers and gov
ernment), §, by government (and parliament). Economic policy,
therefore, is a strategic game in the sense of Morgenstern and
Von Neumann. Recent experience in this field shows a number
of interesting examples of this play of chess: devaluation as a
pure act of government, followed by a demand for 5 per cent
wage increase by the workers. The government may be com-
pelled to decrease subsidies as a further response, etc.

omic policy will therefore differ from some well-
advised welfare planning based on an attempt to indicate an
“optimum solution” (sec § 51) .
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- 48. Isolated Wage Policy; Consequences of the
Double Function of Wages

As a first example of the various problems one may alterna-
tively formulate let us consider isolated wage policy. The well-
Known question how wage-rate changes influence employment
may at once be answered by our system of equations. We shall
assume proportionality between employment and volume of pro-
duction y; we could have supposed a general linear relationship
as well. Solving our equations for y we have:

{53 ““71'1(‘5+52)}1"'{'50““(5""52)770

51+M+7T2(5+52)

1 7/ ! /
nl” -+ 1'% + 1 mo (5)
‘The numerical values for 4, ¢, and 4" are:

Model Nr. | 2 3 -4 5 6
. —0.09 —029 000 —027 —0381 —0.2I
n 150 200 128 1.8 150  1.80
" —~1.12 —-098 —118 —167 —112 —103

It should be kept in mind that this formula 1s only a correct
approximation for small values of the political parameters /,
¢, and =,. Even then », ¢, and »” could have been unreliable,
if the determinant in the denominator were close to zero; this,
however, does not appear to be the case. '

From the results it is clear that the elasticity ot the demand
for labor (coinciding with ») is very modest according to this
model. A closer study of the numerical values obtained for the
other variables shows that this is due to the well-known double
function of wages, viz. that they are on the one hand an element
of consumer demand with a high propensity to spend and, on
the other hand, a cost and price element.

A second problem on wage policy arises 1f, as 1s advocated 1n
certain quarters, this policy is proposed in order to restore bal-
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ance of payments equilibrium. This n
and asking for what value of [’ the condition D
filled. This is an example of the (partially) mverted pmtﬂ@
referred to in § 46; D now being given and " unknown. Th
other political parameters & and =, are, however, given and
hence the other variables y and p must be considered as un-
knowns: they cannot be chosen treely.

1€ans assuming &, — wm

We might solve the present mblem by solving, sxmzlmly to
(5), our system (1) to (3) for D and putting { ==, = 0 and
D = — 0.04. A somewhat shrter way consists, however, of re-
WIiting our equations:

"“"“Wﬁy — ngi +
and solving for /'; leading to:

:';'*-.4 (EI M + 5?1‘9 + W'M.E)
— 51 57?1 — 53# — 4‘3:3 5% + Ewm
the numerical values of which are:

Model Nr. I 2
— —0.35 —=3.75

! =

be considered sma?i ch angﬁs ; haﬁnC@ thﬁi‘ walms are «iny exact solu-
txons to the Imearme. system nf euatwns They WIH n - some-

from which we started they may even be qmw -;91!.~£frentm We
shall not, however, make use of the i rum@rlm | results as such.
The mterpretamon of the result for mr' 2 1s that it is

tion thm: I in abmlute value shall be pt::rsnwm It is not mean-

ingless, however, in that it shows that no equilil

brium in the
balance of payments can, in this model, be obtained by small
wage reductions.
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For the other models too the results show that small wage
reductions cannot do the job. Even the real wage reductions
would be quite different from small, as the figures for p, obtain-
able trom (6), show:

Model Nr. I 2 3 4 b 6
D = -0.10 —-1.00 -—-008 —0.07 -0.17 -—0.21

Wage rates may therefore be said to be bad regulators of the
balance of payments under present conditions in the Nether-
lands (and probably in many other countries). A closer study
of the other variables shows that the reason is that wage re-
ductions tend to increase real incomes of nonworkers and thus
to burden the balance of payments which partly compensates
the favorable direct effects; hence such a strong reduction is
necessary.

It 1s interesting to note that this failure of wage rates as
“single regulators” of the balance of payments 1s not due to the
phenomenon of “critical elasticities” of external trade, fre-
quently discussed.* This we see from the denominator of (7)
which does not vanish for positive values of §; in fact, when we
vary & it only vanishes for:7

" by — & ' (8)
£+ &3mo '

the numerical value of which is negative for all models. This
difference between wage rates and the general price level or
the rate of exchange is also due to the dual role of wages just
mentioned and expresses itself infer alia 1n the appearance of
I’ in equation (1). If it did not appear there it would only in-
fluence D through p and the case of critical elasticities would

apply.

* See L. A. Metzler, The theory of international trade, in: Ellis, “A Survey of

Contemporary Economics,” Philadelphia, 1948, p. 210.
+ This argument is not quite exact, since em also influences {,; it is only exact if
we consider e¢ as subject to variations. Since e¢ is the more important of the two,

there is no serious objection against domg 50.

5 = &,

|
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§ 49. Isolated Price Policy

As a counterpart to an isolated wage policy we may now con-
sider an isolated price policy, i.e. a policy of deliberate lowering
of price margins, say by price control or by a hiberalization ot
international trade tending to increase competition. In our for-
mulas this comes to handling =, as a political parameter and
asking for the consequences. We shall consider only the ques-
tion, what decrease in =, would be necessary in order to fill the
gap in the balance of payments? Since the method of answering
this question is similar to the one used in the preceding section
we need only give the numerical results which are:

Model Nr. ] 2 3 f 5 6

7o (necessary for
D=-00 1) + .11 —1.14 + 0.60

or by the mngtﬁ ot valmhty -mf our m quations, w 9;11 E:m a ’?E’.;Ie to ciasﬂ
the gap. Even 1n model 4, where the duxm s¢ 1s less than 1, i1t
surpasses nevertheless the margin left after deduction of wage
(30 per cent) and imports (31 per c*ra?m‘} In rrx:msfﬁwl 9 it is more
than unity and in the other models only a price rise would
lead to a (possibly unstable) equil xhrm m 1n the balance of pay-
ments. If we restrict ourselves—as we should—to the regions of
validity of the equations, the answer must be that the influence
of prices on the balance of payments i1s small and of doubtful
algebraic sign. A closer examination leads to the explanation
of this result by two major factors: first, there is the counterpart
to the mfluence of wages. A fall in prices lowers nonlabor in-
comes but raises real wages, leading to extra imports. Secondly,
there 1s the question of cmtwal @lastxmtms, referred to at the
md @f the precemg section. The analytical expression for =,
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being a positive figure not far from the actual value of 8. The
introduction of wages into our model has therefore brought
the critical elasticity of the balance of payments with respect to
prices to a higher level and in fact to the neighborhood of 8.

For practical policy our conclusion is therefore that neither
wage policy nor price policy should, as an isolated policy, be
applied in order to close the gap in the balance of payments.
Each of them would disturb the equilibrium between the two
big classes of society too seriously and as a consequence be
ieftective.

§ 50. Devaluation

It seems natural therefore to think of a combined policy of
lowering prices and wages at the same time, in order to pre-
serve this “social equilibrium” and consequently get an efficient
tool to close the balance of payments. The combination may
be tried with different “weights’’; but by far the most practical
form of this type of policy would seem that of a devaluation of
the national currency. This in fact comes to lowering, in the
same proportion, wage rates and all other national cost 1tems
expressed in foreign currency. For our formulas this would
mean that the percentage fall in prices would be less than that
of wages since 31 per cent of prices in the initial situation is
imports; hence we would have the condition

AN =0.691" =p - (10)

Substituting this condition into our equations and taking
— (0, we obtain: '

EIY + D + 52)\1’ = &3 1’
—py+D—=001=0 (11)
— Moy + AN =mx1 4+ = ’

Again we may study, in the traditional way, the influence
of devaluation on y and D, e.g. by solving these equations, now
considering I’ as given. The third equation would be superfluous
for inding y and D, but would give us =,. Again it 1s easier,
however, to impose a given value of D and instead consider I
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as an unknown. The structure of the equations then becomes
a simpler one from the mathematical point of view; the third
equation, being the only one which contains =, may be disre-
garded as long as we are not interested in =, and the two others
vield us y and /. It is particularly interesting to solve for /', in-
dicating at once the percentage of devaluation which would
be necessary if devaluation were the only policy pursued. Its
analytical expression 1s:

0.04 (&, + By
— 51 57\ — pEeN — #53
and 1ts numerical values are:

Model Nr. ] 2 3 P
I’ (devaluation) 041 —1.46 —-0.31 -—0.2]

Apart from the figure for model 2 these hgure: ready
less unrealistic than those obtained in the case of wage policy
or price policy separately. Nevertheless they are still pretty high,
even in the central model. A closer study of the values found
for the other variables in this case shows that devaluation as
the only policy to obtain balance of payments equilibrium is
still not very efficient. This may be illustrated by the figures of
the following table.

1f

ES FOR THE OTHER VARIABLES IN THE (CASE OF
DEVALUATION
(Degree of devaluatmn* necessary to e juilibrate

VALl

Model Nr.
p price level
y volume of production
x real expendxtures
Y national income
L wage bill
Z other income
L”ﬁ reai W&ge b];H
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Again, these figures should not be taken too literally; the
reservations made in § 48 are again valid. They only show two
things; first, that a small degree of devaluation will not be suf-
ficient, and second, what the ratios between small changes in
the wage-and-price level on one side and the corresponding
changes in the other variables will be.

From the table it is clear that devaluation will automatically
lead to a considerably higher volume of consumption and pro-
duction; the most obvious reasons being that larger exports lead
to larger mcomes and hence larger consumption. Of course,
these findings are subject to the qualification that they are not
outside the region of validity of our equations. Under the actual
conditions of the Netherlands, e.g. with almost full employment,
a turther rise of production by 25 per cent would hardly be
possible at short notice. Apart from this it would seem more
efficient to maintain consumption as far as possible until the
balance of payments would be in equilibrium and only then
to increase 1it. Evidently this will not happen automatically by
devaluation. It should be aimed at on purpose, i.e. by an addi-
tional political parameter.

§ 51. Combined Wage, Price, and Tax Policy:
the “Optimum” Solution

It is here that we may introduce our third parameter, &, one
interpretation being that by a decrease in subsidies or an in-
crease in indirect taxes, home prices may be raised in comparison
to export prices, tending to keep consumption on the predevalu-
ation level. The same might be done by a direct decrease in
other government expenditures.

Almost the same problem, and even a somewhat simpler
mathematical version of 1t, arises if by mere technical necessity
we have to keep down the volume of production on the prede-
valuation level and if we wish to make room for the increased
exports by pressing consumption somewhat down. In this latter
case the problem is: given D and y, given also that p = Al’, how
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shall we choose &, ', and =»,7 The role of data and unknowns
in our system of equations has now been completely mverted.
And the three equations enable us to iind the degree ot devalu-
ation !, the reduction &, in national expenditures, and =, and
from them all other variables. The interesting thing from the
mathematical point of view 1s that even equation (2) nmedi-
ately yields [, the only unknown appearing in that equation;
equation (1) then enables us to find ¢, and equation (3) to find
ro. 1t 1s easily found that for models 1, 2, 3, 5, and b the de
of devaluation 1s now:

L

| * i - LT ¥
I———" ! W

"TTRe 069053

and ftor model 4:

The reduction of national expend

mure appears to be very
near to — 0.04 everywhere, being equivalent to an mcrease in
home prices by about 4

pCT cent.

this section with is a little bit more
complicated. Here we may express all the unknowns, i.e. the
three political parameters, &, I, and =, and all the variables
except D, p, and

y in terms of y which now acts as a mathemati-
cal parameter.

The problem we started

( 1 4)

N
(82 — &)(ay +0
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Using equation (1, 2) and expressing I’ and p (= Al') in y
with the aid of (14) we find:

4 008 =+ (O g0e o

Putting this expression equal to 0, we find y and hence, by
(14), the political parameters. The results are:
Model Nr. I 2 3 4 5 6
y volume of
production 0.08 0.08 0.08 0.05 0.08 0.08
I" degree of
devaluation —-020 —-020 —-020 —0.09 —-0.20 —0.20
¢, Incr. in national
expenditure —0.027 —0.034 —0.021 —0.030 —-0.027 —0.032
It is interesting to note that
1. the necessary reduction of national expenditure lies within
the range of real possibilities, whereas
2. the resulting increase in production seems possible at short
notice;
3. the degree of devaluation now necessary i1s of the order
of magnitude of the actual relative devaluation that took
place in Sepetmber 1949.%

In fact, this i1s the only case of those so tar considered where
small values for the unknowns are tound and, hence, some re-
liance can be placed upon the numerical values. It 1s the only
case where, on the other hand, this 1s necessary; in the other
cases only a negative use needed to be made of the results.

There is some reason to speak of an optimum solution now
since (a) some sort of ethbrxum between workers’ and non-
workers’ incomes is preserved, (b) the increase in production
is devoted to the balancing of foreign accounts before admaitting
an increase In consumption, which (c) makes it possible to
devalue only slightly. One could, however, formulate other opti-

* The guilder devalued 30 per cent with respect to the dollar, but only 13 per
cent with respect to the average of foreign currencies when weighted according
to Dutch exports, and 20 per cent when weighted according to imports.
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mum solutions and of course this depends upon the practical
choice one makes as to the relative weights of the various interests
concerned. Some alternative choices were made and the corre-
sponding solutions calculated. One was to postulate that real
incomes of workers and nonworkers should be atfected propor-
tionately; it results in almost the same solution as the one pre-
sented. Others might be tried, according to whether one judges
the labor share in national consumption too small or too large
(it is, in the Netherlands, considerably larger than before World
War II).

Also 1n another, and perhaps even more 1mportant, respect
our solution represents an “optimal’” solution; it 1s an attempt
to handle the three political parameters at the same time with
one single directive. In this respect 1t 1s fundamentally different
from the situation which would develop as a result of the stra-
tegic game between the various “pressure groups’ mentioned
-ef@re (including the government as the representative of the
general interest). Each of these groups acts on different directives.
It would be interesting, and in fact constitutes an item on the
author’s agenda, to find out what type of results emerges.

i }“

Dealing with the “inverted” problems typical for “decision
models” we may observe at this moment that there is, in our
special case, one of the possible problems which is not soluble,
viz. the problem to find the values of the three political param-
eters if the variables y, D, and $ are given. This is due to the
special circumstance that in equation (2) no political parameter
enters and that hence (2) cannot be fulfilled if all three variables
are given. This is again an illustration of the many anomalies
fmm general thery that may occur if the equations have special

lity too « forgotten by the mathematical
economists of the Lausanne school and only detectible by a
specific choice of the equations. Even if these are only approxi-
mations to reahty there wa be only a very narrow range of
possible combi D, 1
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§ 52. A Closer Examination of Tax and Subsidy Policy

We may 1ntroduce somewhat more explicitly some elements
of tax and subsidy policy by writing:*

' for the excise tax rate, to be applied to the value of home

ol _.ur.a ,

sales X;

1 tor the profit tax rate, to be applied to gross profits
Y — ah%

6! for social charges, to be applied to total wages L, as an ad-
ditional payment to be made by entrepreneurs (these charges
may be also such taxes on wages as are paid by entrepreneurs,
even if formally assessed to workers); and

¢' for all benefits received by workers, expressed equally as
a multiplier to L.

We have accordingly to define more exactly some of our
variables which are affected by the tax system. Let L and Z
represent wages and other income after tax, let Y be national
income “at factor cost,” X be home sales, and p be prices exclud-
Ing excise tax.

The following changes have to be made in our equations:

u”y;”;amwwymwar'Ln+wu — §'L’

I, 6L ‘
1+T+1+T+°
= {“?-—-—-"ﬂ(l +07)}(1 — ¢))  L(1 +6)
(1,3): Y =1 — o) 1+ 7 ‘E“‘“""""‘“‘“’"‘“"‘*‘“l T

" #1 have added primes to these symbols in order to avoid confusion with the
symbols used by Frisch (Mathematical Appendix to Memorandum on Price-Wage-
Tax-Subsidy Policies as Instruments in Maintaining Optimal Employment). These
are all conceived of as multipliers to national income at market prlces Our

symbols are rates in the practical sense.
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where ¢/ =X+ ({1 —0)z — (1 —8'y) L’

the value of " prevailing in 1949.

So we get for equation (1):

(1 + ') =
(1 + Tf)«fz
(1 T 'T'f) &
(1 + 77)&
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where | —|
8, — 6"y — 67,0,

roducts and we find:

For small tax rates we may neglect their |

K-
-

1+ = —r/(104 —c) — 0 (e —1 —A — Aa)
— 85 (A —cA) +0A — 0o+ c+ Ao —0.04

Assuming ¢ = 0, we have, for the case in which no private
hoarding takes place,

1
1 4+ 77

In that case, ¢ = 0.04 and the “weights” with which the vari-
ous tax rates now appear in this political parameter may be
easily understood: an increase in = decreases, i the same pro-
portion, national expenditure since it “presses” upon the total
of them; increases in ¢, and ¢';, do so for the part of national
Income going to nonworkers and workers, respectively, whereas
an increase in §', on the other hand, stimulates national expend-
iture In the same intensity as ¢, would press it down. With the
degree of approximation used here, all these change
substituted in the proportions indicated. As soon as the tendency
to hoard is introduced by making ¢ greater than 0, their substi-
tutability 1s changed as indicated in the last formula but one.
If supply of labor had been relevant (with the situation of supply
pressure, we consider, it is not), still other differences would
have been found. See Frisch’'s memorandum just quoted.

£o = {—17(1.04 —c) — 6"2(1 — A) — A6y + 6'A]
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§ 53. The Influence of Wages upon Employment
under Various Side Conditions

In § 48 we discussed the consequences and possibilities of
wage policy as regards the balance of payments. An important
turther aspect of wage policy 1s its influence on employment.
Our equations enable us to compute the influence of an au-
tonomous change in wage rates on employment, if a relation
between the volume of production and employment is added.
As long as labor productivity remains unchanged, they are
simply proportional and may be represented by the same index
y. As soon as changes in labor productivity & (also considered
as an index number with 2 =1 and measured as deviations
from this value) are introduced we have to distinguish between
y and employment a (with @ = 1, say). Their relation is

a=y—h - (15)

At the same time, then, we have to distinguish between the

true wage rate [ ({ = 1) and the index of labor cost per unit of
product ', their relation being

I’=1—h (4)

as was stated in § 47.

Under the prevailing conditions we may and will, in fact,
assume that changes in 2 are autonomous, depending as they
do on (1) the psychologic-political attitude of certain groups
of workers, and (2) such entrepreneurial initiatives as the intro-
duction of work classification, better industrial relations, or the

organization of many plants.

To begin with, we will assume that labor productivity is
constant. The influence of the wage rate on employment, other
political parameters remaining constant, may then be found as
indicated in § 48, equation (5). Under present conditions there
are good reasons, however, to drop the assumption of other
constant parameters, and take into account, when considering
the consequences of wage policy, the probable reactions of the
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government and possibly of others. This comes to considerin g
the consequences for employment of wage changes with “side
conditions.” Of course these consequences are diftferent fror

those expressed in equation (5). An important special case is th e
one 1n which we assume that the government, by tax measures,
tries to preserve the balance of payments equilibrium. In this
case we have as data: [', D = — 0.04, and », = 0. Our unknowns
are y, in which we are particularly interested, p, and &. The

equations, written in the relevant order, are:

Since £, does not interest us In particular, we have only to
eliminate p from the last two equations, leading t

Iabor 3~Ppeal"’5 to b@ Cnsxcierably larg@r th:},n was f;un:_, s 4.

viz. — 0.31 1n all models, except in model 4, where it amounts
to — 0.54.

/e may also express y as 2 function of the real » wage rate
[ — p mstead c:;rf l. 'T'his leads to an elasticity of about — 0.4 (— 0.
in model 4; — 0.6 in model 5).

ol ..L changm; bmh &j anﬁ mo SO a5 to naintain (1) %alance
of pay- ::-~rents eqmlxbrm 1, and (‘?) a ethbrmm as W'ﬁ
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— uy — oAl = 0.04
0.04 4 oAl
I

y = — (18)

yielding an elasticity of — 0.83 (in model 5: — 1.60).

Let us now suppose that labor productivity is no longer con-
stant, but constitutes another policy parameter in the hands of
workers and employers. Instead of I’ we have now to introduce
two other data, viz. [ and &, whereas y has to be replaced by
a + h, according to (15). In the two problems just considered
this yields us:

Bal. of paym. equil. by tax measures a + h =
—_— 17’
M + 577‘2 _ ( | )
Bal. of paym. equil. and “social equilbrium” by tax and price
0.04 4 oA (1 4+ h)
M

policy a +h = — (18")

This leads to the following numerical results:

Models I to 3,5, 6 Model 4
(17y a = — 0.311 — 0.6%h — 0.08 a = — 0.54]1 — 0.46h — 0.08
(18) a= — 0.831 — 0.17h — 0.09 a = — 1.60l 4 0.60h — 0.09

We may also calculate p as a function of the data and hence
use the real wage rate [ = [—p, instead of [, yielding:
Models I to 3, 6 '
(17" a = — 0.42lg — 0.59h — 0.08 a = — 0.73lg — 0.28h — 0.07
(18") a = —2.7lg + 1.7h — 0.09  a = — 5.213 4 4.2h — 0.09
Model 5

d == — 0*581:[{ — 0.43h — 0.07

These results deserve careful consideration. It i1s interesting
to note, first, that generally the autonomous influence of labor
productivity on employment is, in the short run, negative, with
the exception of the second case in model 4. It 1s obvious that
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this is correlated with the elasticity of demand. 'T'his negative
influence of labor productivity on employment is no difficulty
only if the value of ¢ would otherwise (i.e. without the consid-
ered change in k) have surpassed full employment and would
therefore have been impossible. Another mteresting teature ot
our results is that the elasticity of employment with respect to
real wages 1s always higher than the elasuaty w 1ith respect to
nominal wages, a well-known fact that explains a large part of
the discrepancy between Douglas’ findings and those of various
other authors. It is also noteworthy that the elasticity ot em-
ployment with respect to real wages is, in absolute value, well
above one in all models in the second case, that of balance of
payments equilibrium and “social equilibrium.”

§ 54. Summary; Is It Possible to Translate Ou
into Verbal Deductions?

We may briefly summarize our hindings. We constructed :
simple model intended to approach short-run reactions (1.e. re-
actions within the next few years) of the economy of a small
country upon autonomous changes in wage, price, and budget
policy as well as 1n labor productivity. We used numerical values
(in six alternatives) believed to be valid for the Netherlands.
The essence of the model 1s a combination of the basic ideas
of Keynes-Machlup on the influence of real income on the bal-
ance of payments, the influence of prices in this respect, and
the role of wages for prices and workers’ income. An appropriate
choice of the main variables led to a very &Impi* system with
production volume, price level, and balance of payments deficit
as representing the economic phenomena, unit wage cost, au-
tonomous profit margin, and autonomous part of national ex-

Xy XY

penditure as “political parameters.

Various problems of eco-

ot the parameters were the unknowns. It appear

the balance o-' payments cannot very e‘mw:ﬂy be d@n& y wag
ed 1s alone or prﬁt reductions alone. Their combination,
In th@ special form of « *ma?%u:atwm appﬂareg more @fﬁcwnt alm
hough still not very attractive. Double the d
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in September 1949 might have been necessary to close the gap.
Budget policy (in either of three forms: decrease of subsidies,
increase 1n mndirect taxes, or reduction of expenditure generally)
should be added. An “optimum solution” is presented, which
seems to be within the range of practical possibilities. That
solution may be made even more acceptable by increases in labor
productivity.

Finally, the mfluence of wage rates and labor productivity,
considered as autonomous variables, on employment 1s studied.
A distinction should be made between a number of cases accord-
ing to whether the other political parameters do or do not react.
Other parameters being equal, the elasticity of the demand for
labor is found to be very weak. It 1s higher, however, if the other
parameters are supposed to change in response to wage increases,
e.g. in order to maintain balance of payments equilibrium and
“social equilibrium.” The elasticity may then approach or even
surpass unity. If the real wage rate instead of the nominal rate
is considered to be the action parameter, the elasticities are
higher. The influence of changes 1n labor productivity on em-
ployment is negative as long as the demand elasticity is below
one, otherwise it 1s poOsItiVe. '

Having summed up our main findings, we now ask whether
this analysis, in view of the interest for practical politics it may
arouse, and a certain aversion of mathematics, can be given n
nonmathematical form. The answer clearly depends on what
exactly 1s meant by nonmathematical analysis. It 1s of course
possible to replace every equation by a series of verbal state-
ments but by doing so we would certainly not get an easy-reading
exposition of our analysis. I am inclined to consider as “verbal
treatment” a sequence of statements (including calculations)
each of which 1s based on one or more of the preceding state-
ments. An example may be: “A wage rate fall of 1 per cent,
production remaining constant, leads to a 0.3 per cent fall in
prices. This price fall, production remaining constant, improves
the balance of payments by an amount § XX 0.3. Since we assume
production constant and 1imports increase, a decrease of so and



so much in consumption must have occurred. "This m:&y have
been obtained by a decrease in subsidics ot so and so much.’
Characteristic of this piece of logic is that 1t 1s one-dimensional.
It does not and cannot involve a stmultaneous relation between
two or more variables. Hence verbal treatment is only possible
for such problems where the system of relations ivolved 1s of
the “consecutive” type, i.e. where one equation only contains
one of the unknowns, a second equation contamns one more
unknown, a third equation again one more, etc. This 1s the
type of system considered by Bentzel and Wﬂ; ¢ 0 fmr mh '
poses. Of the pI‘CtMITIS dealt with mn our pre
are of this type, viz. the first one in § 51 (‘*ran
and unknowns &, ', and =) and t;.l':w.f second n .ﬁ i“‘iﬁe ( gwm I)_,ﬂ I ",
and p = al’, and unknowns ¥, §, =). These may therefore be
treated verbally and in fact the above example of verbal treat-
ment refers to the former of these two. The other problems
treated are not, however, of this type. Some simultaneous rela-
tion comes 1.

recur to gm_' mal treatment, w hmh m a smmtztm-f*
the usual demand-and-suppl 1. .. * el Iioes L
point.

There 1s of course one other escape: dynamization with
sequence analysis. It 1s needless to say that matters are often
unduly com phcam by this mmhmd As a practical method, the
one followed in § 50 may be recommended, where the numeri-
cal results are given in a table enabling every reader at least
to test that the hgures satisty the equations and further enabling
him to understand why (in tlmt particular case) the influence
of devaluation on the balance of payments is only restricted.

* R. Bentzel and H.
of Simultane

Wold, On Statistical Demand Analysis from the View-Point
ous Equations, Skandinavisk Aktuarietidskrift, 1946, p. 95.




