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Anncls of Ecoromic and Social Measureiem, 675, 1975

INFLATION AND PRICE CONTROILS
IN A FLEXPRICLE-UIXPRICE MODEL

By Dox E. SCHLAGENHAUF AND FRANKIIN R. Shupe®*

This puper develops a simple model of inflation for an cconomy characterized by both flex-
price and fixprice ontpy seciors, Inflation onginates with excess demand in cither sector.
and it iy transmitted across scctors. This transmission process together with an inflationary
expectation hypothesis sustains the inflation even in the absence of any coninuing  excess
demand. The inflation generated by this process i subjected to wage and price cantrals. Par-
ticular attention is given to the structnre of the optimal control rule lor the medel and to
the question of allocative efficiency. Equity and terminal concerns are also considered

1. INTRODUCTION

This paper has two purposes. First it develops a simple analvtically
tractable model of inflation for an economy characterized by two output
(flexprice and fixprice) markets and one input (labor) market. The model
incorporates most of the major elements of short run inflation theory and
demonstrates. at least in a stylized way, how inflation can be transmitted
and sustained. Second. the study imposes a set of temporary wage and
price contrels on the model. The impact of these controls is examined to
identify the circumstances under which controls might, and also might
not. be appropriate, and aiso to suggest how controls might be designed to
satisfy certain allocation, equity, and termination criteria.

2. Tue INFLATION MODEL

Pricc and wage behavior is examined in a simple cconomy char-
acterized by two output markets and a single labor (input) market. Prices
in one output sector are determined primarily in auction-type markets,
while prices in the other sector are largely administered. The first market-
type is representative of agricultural and commodity markets in which
prices are determined largely by excess demand considerations. The see-
ond market-type is typical of many manufacturing industrics in which
prices are largely determined by some mark up strategy. Gordon (3],
Hicks [5] and Moroshima (6] refer to the former as the flexprice market
and the latter as the fixprice market. Okun 7] prefers to call them the
auction market and the customer market, respectively.

*The authors are particularly gratefui to the referees of this journal for their thought-
ful and very heipful comments. They would also like to acknowfedge hinancial support tor
this study provided by the Graduate School (Arizona State University) and Investors
Business Education (University of Hlinois).
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In this simple economy thg labor market js specified by a wage for.
n:ation equation in which wage Increases are ussunlled zo‘ rcspond to prige
increase expectations and to excess demand COIISI(.icrutmns in that iy,
ket. Price increase expectations are ;_lssumcd to he tormed ild%l[)livel_y ang
are related to past price increases in both output markety Singe both
output prices and wages inﬂucnu.; costs, the postulated ll}zlrk up Strateg,
of the fixprice sector raises prices in that .\‘Cc[()rf and these Increases ip tury
feedback into increased wage demands, }'ilirthcrnmrc,‘ ”.]C resulting
changes in relative prices of the two sectors lmplr\‘ a shift in qpe com.
position of demand (even if one assumes that nominal zlggregate demang
is held constant or js determined cxogenously), and this too feeds tpe
inflation process. In this study aggregate demand and supply consider.
tions are. in fact, assumed to be determined exogenously. However, tp,
model can be readily adapted to allow for the impact of fiscal and/or
monetary policies.

A. The Flexprice ( Auction) Markes

In this market it js assumed that the dominant determingp; of price
movements are output excess demand considerations, Prices are assumed
to be essentially unrelated o shors-ryn changes in COSts! possibly b.
cause in many of these commodity or auction markets, labor cogt are
relatively unimportant.

The demand function appropriate to the flexprice (auction) market is
given by

D - -
(1) = YIP2Py,
where « = income elasticity of demand

8 = price elasticity of demand
Y = cross price elasticity of demand

The quantity supplied js assumed to be gjven €xogenously and is con-
trolled by the vagaries of the weather and by the OPEC ministers and/or
other domestic and internationy) cariel managers. Consequcntly, the sup-
Ply function js of the form
2) =0,

Finally it js assumed that prices respond to excess demand as given by

(3) Hm.n=[Qﬁ/QiVﬁw
where \/(

i

elasticity of price adjustment, ang
Pu= Pyl 4 P)" = the trend flexprice which insures some long
run price parity for the flexprice sector.
Combining (1),02), ang (3) yields
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(4) Pagsn = (YEPIPLIOIY )P,
Equation (4) can casily be rewritten as
(5) Pauin = kype, — kBpg + oy,
where

cn = kay, = kg3 + p

and p,.,, is the percentage change in Py ¥ 15 the percentage
changein Y, etc.

It should be clear from (5) that inflation can be initiated cither by a
contraction in the quantity supplied in the flexprice market (%,, or by an
increase in demand resulting from an increase in national income ¥,.

B. The Fixprice ( Customer) Marke!

The dominant market clearing mechanism in this sector is a quantity
adjustment process. Accordingly, prices are essentially independent of
short run excess demand considerations and are instead largely cost de-
termined as firms employ a mark up strategy. The three inputs employed
are customer goods, auction goods and lubor. The mark up relationship
can be written in lagged form as

(6)
PC(!+|) = 77[(0,’(: + ‘I’I’Al + ¢‘;’1) + (l - v)(ﬂl’('(:»z) + 5’/17,41:4) + ¢‘I'1~|)

+ (1 - 77)2(0[’('(:~2) + ¥Pau-2 + W, ) + - - 0]

where w, is the percentage change in unit labor cests. defined as the per-
centage change in nominal wages, w, minus the percentage change in
long-run productivity, pr,.

After a Koyck transformation this yields

(7) Peean = (1 — n + 90)pe, + n¥pa, + now,

In this equation 5 represents the response coeflicient, with a larger 5 im-
plying a more rapid pass through of costs. The coeflicients 8, ¥, and ¢ sum
to one and represent the relative intensity of use of customer goods, auc-
tion goods and labor in the production process. It should be evident from
(7) that price increases in the fixprice market are not directly apected by
changes in short run aggregate demand. However these prices are indi-
rectly influenced by aggregate demand through the corresponding tight
labor market.

C. The Labor Market

The labor market is assumed to be characterized by a combination
of ‘administered’ pricing and excess (input) demand considerations. In
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particular it is assumed that cmployees try to 'ohl;:in a “lair’ moncey wige
increase which covers both any productivity increase and any expeeted
price increase. The actual increase is also influenced by cxcess demand
in the labor market. This reiationship is given by

: . .
(X) ‘;"lfl = W - P = /"I(:rh + ’5‘(7 - l,)
where  pr, = the pereentage change in labor productivity
U, = the uncmiployment rate.

U} = the natural unemployment rate. and

{ - R .
pic = theexpected percentage change in overall prices.
The actual pereentage change in overall prices is a \\‘u.ghtcd sum ot the
pereentage change in customer and auction prices. That is.

(9) Pu = tpy 4+ (1 — v)pe,

where v = the fraction of final ontput comprised of anction goods.
In addition we assumc that expections are formed adaptively' o that

A0 Phuvn = Elpi + 0= Opue v+ (= Oy oy 4 -],
Substituting (9) and (10) into (8) and using a Koyck transformation yiclds
(n Weor= S0 = #)pe + Copy + (1 = O, + 6,

where

Cr = 0L, = UF) — 6(0 = &)U, — UF ),

D. The Complete Model

The complete inflation model is thus specilicd by equations (3), {n.
and (11). To illustrate the basic dynamics of the model. plausible param-
cter values were approximated {rom estimates reported in other related
studies. Thesc parameter estimates include: k= 6. o = LB =7 5=
S5 and p = 01 for equation (5): p = 3.9 = 2, ¢ = .l.and ¢ = .7 for
equation (7)and v = |, (= 55and6 = 3for equation (11). As a check
the three reduced form equations, (5), (7) and (1) were also cstimated
directly, and these estimates correspond surprisingly well to the parameter
values obtained from other sources. The direct estimates include ky=
334 and &8 = 430 for equation (5). (I — 5 + nfh) = .766. gy = 028,
and ¢ = 205 for equation (7); and (1 - v) = 495 ¢tr = 055 und
(L = &y = 450 for equation (1),

Four simulation results for the inflation model are presented in

'In this context in which ageregate demand s determined exogenously the adaplive
expectation hypothesis is probably supcrior to the rational expectation hy pothesis. Further-

more. for the wage control optian the wage increase formation cquation (8) is oserridden
b the controller
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TABLLE |
Frir MARKET PRICE INCREASE TRAJFCTORIES IN THE FINPRICE-FLEXPRICE Mol

A bFgmbibrniam Conditiops with B 107 Flaxprice Snpply Shortape

n =23 withp = .3
Period P Pa " e P, Pa w Py
! 1.500 3.000 1.650 1.650 1.500 3.000 i.650 1.650
2 1.572 307 1.650 1,455 1.572 2.600 1.650 1.674
3 1.5349 1.489 1.537 1.543 1.615 2414 1.663 1.695
4 1.543 973 1.540 1.468 [.646 2126 [ 1.693
5 1524 1.193 1.510 1.491 1.665 I 878 1.688 1.686
6 1.510 1.092 1.500 1468 1.674 1.608 1.687 1.667
7 1.494 1.130 1.482 1.458 1.673 1.345 1.676 1630
8 1479 1.180 1.469 1.442 1.662 1.076 1.650 1.603
9 1.465 1.113 1.454 1.430 1.642 1.188 i.627 1396
145t 1.106 1.441 1416 1.624 1.133 1.610 1.5375
1.437 1.104 1427 1.404 1.605 P15 1.391 1859
i2 1.424 1.101 1414 1.391 1.387 1.137 1.574 f.542
C. 10°, Flexprice Shortage, D107, Flexprice Supply Shortage
1", Excess Demand. p = 3 withy = .6

Period . P4 w P P P4 w P
1 1.500 3.000 1.650 1.650 1.300 3.000 1.630 1.630
2 1.572 2.600 1.950 1.674 1.653 2.6(X) 1.650 1.747
3 1.676 2444 1.963 1.750 1.708 2 441 1.703 1.781
4 1.754 2.147 200 1.793 1.730 2445 1746 1.790
5 1316 1.905 2.056 1.825 1.772 1.904 1.770 1.785
6 1.865 1.647 2.094 i.§43 1.779 1.632 1.778 1.765
7 1.903 1.392 1.821 1.852 1.770 1.370 1.771 1.730
8 1.869 1.132 1.83% 1.796 1.746 1.098 1.748 1.681
9 1.840 1.233 1815 1.779 1.708 1.207 1.712 1.658
10 1815 [ RV 1.795 1.751 1.630 1.147 1652 1.626
il 1.794 1.194 1.771 1731 1.649 1.163 1.651 1.600

12 1.767 1.180 1.749 I I

708 1.621 1460 623 1.573

table 1. All four simulations assume the same initial conditions, i.e., first
period guarterly inflation rates of 1.5, 3.6° , and 1.65", respectively in
the fixprice, flexprice, and labor sectors. In the first simulation, no addi-
tional excess demand considerations are introduced. Nevertheless after 12
periods a quarterly inflation rate of approximately 1.4"  persists. In the
second simulation reported the only inflationary stimulus is a 10", shori-
fall in supply in the flexprice (auction) sector. This shortfall is assumed to
persist for six quarters. A substantially higher rate of inflation obtains

both in the short run and at the end of the planning horizon. In the third
simulation in addition to the 10", supply shortfall in the flexprice sector a
1” increase in aggregate demand is introduced. The resulting inflationary
trajectories are given in table 1C. The fourth simulation reported uses
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the same cconomic environment as the second: however, l.hc Pass through
cocflicient y has been doubled from .3 to 6. The sensttivity of ghe model
to this particutar parameter has been explored hc.c;msc .lhcrc appears (o he
some evidence of 2 threshold effect which dramatically increases the speed
with which cost increases are recouped when the rate of inflation execeds
a certain level. One should not, however, infer from this sensitivity ex-
periment that the parameter vahies employed in this study are offered y
anything other than plausible cstimates.

3. WAGE AND PricE CONTROLS

Income policics of any form are controversial and direet controis are
particularly suspect. Two questions arise rather naturally in (his conlext,
Is it possible to identify any circumstances under which controls are ap-
propriate? How should controls be designed o satisfy certain allocation
and equity properties? These are not really separate questions because the
€conomic arguments against controls ire typically couched in terms of n-
duced misallocation and of induced incquitable redistribution of income,

Proponents of controls acknowledge these shortcomings. However.
they maintain that in some circumstiances controls permit the use of
stimulative monetary and/or fiscal measures whose positive impacts more
than offset any negative impact of controls. This argument can not be fully
tested in the model outlined above, because in it aggregate demand is gs-
sumed to be determined exogenously. However, the modei can be used
to estimate the potential for induced misallocation and income redistribu-
tion. It can also be used 1o derive control rules which minimize these nega-
tive features.

A. The Criterion F, unction

Four arguments dppedr o be germane (o a criterion function ap-
propriate to the simple model outlined above. These provide for (i) a re-
duction in price inflation to some ucceptable level, (ii) an equitable dis-
tribution of any restraining impact on wages and profits, (iti) minimal
interference with marke( allocation, and (iv) terminal characteristics
which minimize the possibility of an explosive wage-price spiral following
the suspension of controls. A criterion function constructed to achieve
these objectives when i 1S minimized js given by

(12)
T
, x
D =Z; wlpy - pkl & %~ ol + u | pey l-"‘;—’ W, |
' 7
* *
+ ""’ﬂ“ - ? Wl uyl py, - Z‘;'I’nl + H.«![’;uwn = plroyl.
I 1
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The first term of this function. u, | p;, — pfl, is designed to insure
that the percentuge price increase py, does not differ substantially from
the targeted price increase pf, which may be set equal to some historical
norm,

The sccond term of the welfare function, | W, — p, |, is designed to
protect the purchasing power of the wage earner or salaried employee.
and thus to guarantee that the burden of stopping the inflation is borne by
both wage carner and property owner. It is evident from this term that
whenever the increase in money wages adjusted for productivity gains
fails to compensate for price changes, a penalty is incurred. Conversely, a
penalty is imposed whenever the relative share of property income
deteriorates.

The most severe critics of incomes policies typically focus on price
controls’ potential for disrupting the allocative function of the market. It
18 cbvious that imposed uniform price and wage increases eliminate this
function completely. Therefore, it is important to design policy measures
so as to preserve some relative price flexibility in response to market
pressures. The third, fourth and fifth terms of equation (12) are intended
to achievc this objective. For example, the third term is given by

*
¢
w ] pe - 2w,
:*
W;

where the price ratio pd/w¥ represents the relative price increase which
would have prevailed in the absence of controls. Deviations from this
ratio are penalized because the controlled price relatives may transmit
erroneous signals.

A final important characteristic of any temporary control is that the
termination of the control should be more or less automatic, and that this
suspension should not induce a wage-price explosion such as occurred in
1973-74. Wage controls, for example, can only be readily abandoned
whenever the restraining impact of the control is minimal, i.c., whenever
the control rule grants most of the free market wage demand. Further-
more, whenever this condition prevails. no substantial pressure for a
wage-price explosion exists.

It is evident from the analysis in the previous section and. in par-
ticular, from equation (8) that as pj,,,, approaches pf, adjusted wage
increases w, induced by market forces will stabilize at pF. Frem (7) it
follows that market induced price increases p¢, will also stabilize at p¥.
Consequently a major objective of any control strategy is to reduce the
price increase expectation pig,y to pfr,y. The last term of the cri-
terion function. us| pir.1y — pkroy | is designed to accemplish this
objective.

The first and fifth terms of (12) can be combined using the relation-
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ship o, = w + (1 — OV "ug. This relationship is derived from (10),
" [ A

The criterion function (12) can then be replaced by the more tractable
quadratic structure of (13) given below .

B. The Controi Theoretic Formulation of the Problem

A formal statement of the wage-price control model is now possible .
The objective ts to minimize
1

(13 »= 5'2 w(pe = PR+ v = pu) + wpe, — [*5w,):

“ r=1
*.,7.12 . — * ). ).’
+wpy = )+ ow(py, 17 Doy

subject to either one or two of the following price and Wage increase
equations

) Paviny = Kype, — KBpy, + c,
(7) Py = (I - n + !]f/)[)(-, + ml/l)“ + ,’l/_,ﬁ"
A = E = et o+ (- D+ o

withp, = wp,, + (1 = v)p,,. IF = p&/wromr = pr/i* and n' o= pl/pE.

It should be clear from (5). (7) and (11) that any inflation in this
tconomy can be brought under contro! either by employing aggregate de-
mand policics including monetary and Hscal measures which aiter ¢y and
¢y, or by controlling either Wage or price increases. If the policy option
sclected 1s to override the wage formation equaticn (1), ie.. to impose
direct wage controls. the price formation equations (5) and {7) govern the
inflationary process. and the control variable is w5, of cquation (7). This
choice docs nor necessarily preclude price controls but prices must only
be controlled at a level consistent with those generated by market forees.

2An alternative formulation of the criterion function would replace the aicth term of
U2) with us i w, - P51, This formulation, appropriate to Wage controls, has the advan-
tage of focusing dircetly on the basic objective of the controls which is to align wage in-
creases adjusted for productivity gains with the targered rate of nflation. The trade olt be-
tween this term and the seeond term of (12, which 1s designed to
creases with the current tate of inflation in order to preserve lahor's share of national income,
is immediately apparent, The inclusion of the term ushng = piialso obviates the need
for the tina! pertod expectation term, because it Forees w, and therefore P to approach
pfearly in the planning horizon, This assures that /’71 ey = {:;‘, = n- The dissdvantage
of this formulation i that cquating W, and pJ,is an mtermediate objective (much ke a
money suppiy target), which provides no wliimare utility torits attaineent.

This alternative formulaticn does not materially
Forexample, squations (16) and (17 below imply u «
policy coefticient. This finding also obtuins for th
what more substantial moditication is re

align adjusted wige in-

alter the major lindings of this study.
a control rule characterized by variable
¢ alternative criterion function. 4 sone-

quired for equation (15) which must be rewritten

O e bl * T 1 1 1
ANy = 1/ 20py + pr) - O/ N ¢y 41y This implies Amore vigorous and somewhat less
. (t+1) p f
vduitable Wage control rule.
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i.e., by equations (5) and (7). Alternatively. the price increase trajectories
generated by these equations can be interpreted as guidelines.

Cenversely, the decision maker may elect to control prices directly.
In this case he would either override (7) and use p¢, as the control variable
or possibly choose to control both p¢, and p,,.

C. Some Analytic Resuits with Direct Wage Controls

The wage-price control problem outlined above with direct wage con-
trols can be formulated in terms of a discrete time Pontryagin minimum
principle problem with w, as the control variable. The necessary and
sufficient conditions for an optimum are given by:

141 ‘*}l = U l:*  + U ’”l* r ¢)‘ M+
(141) » o (P 21 Pe W Par = M9AC ]
14 A = ot = oipy = pRl (1= D) - ]

0”('1

N 2
+ W{I¥pe, - 1¥%,) + s pe, — nftpa)

+ (0 =0+ 090 e + KYausn

(14i11) A, = gpi = uplpy — phl + vlpu — Wi + ws(pay — 2m}Pw)
At

+ w(pa — 1Epa) + wWcaany — KB 4y

(14“’) P('(Hl) = *d—l;[—‘ = (l -n + 770)1‘7(': + 7I¢I’,u + 77¢";':-
dAcpsn
and
(]4") Pagsny = = k'YP(': - kﬁl’u + €.
aAA(HI)

Given the proper boundary conditions these five difference equations
can be solved for the optimal trajectories of the control variable w, and
the corresponding trajectories of pe,, pa, A and Ay,

It is also instructive however to examine separately the individual
equations. To facilitate this examination we set u, = u; = 0. Under these
arcumstances the wage control rule (141) reduces to

(]5) ﬁ“: = Py — W”\a”n-

The critical variable in this expression is the time varying shadow
price Acq, 1. Using (14i) through (14iii), it is possible to show that this
shadow price is given by
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(16) Acyony = “‘*“I"‘*' Ao = (1 - QUAY I pit) "{l"lt o
Curaly [}

!

1 o
-+ 1@/!,*[[’_” "1*/’( 1] k 1§ /\.m + i)}~

For the special case in which the cconomy has no flexprice sector,

re. for which p = Vo= g = Aoy, = 0. cquittion (16) further reduces 1o
('7) )\(‘[ui) = ’\({ - Ill(p/l - /’?;‘

It follows mmediately from (17) that Acu ety < A¢, whenever Pu > pf
During a period of controls this would almost certainly be the case. This
result together with (15) implics that »w, approaches py, as ¢ > 7 i.c.. the
policy rule compensates the employee for an ncreasing fraction of

any
price increase over time. Alternatively the policy rule can be written

ds
(iX) ﬁ.l = (;ll’ll

where the variable policy cocflicient G, icereases over time and approaches
I towards the end of the horizon. This is 3 very desirable property becayse
it states that in the last few periods of the control program the emplovee
is fully compensated for all price and productivity increases.
quently, there should be minimum pressure for
when the controls are terminated *

For the more general model which includes the flexprice sector. the
optimal wage control rule is governed by {15} and (16). As above, 3
smooth transition from wiage controls back

Conse.
d4owage-price explosion

to the market requires,
mimmally, that W ™ price that Acis i Approaches zero as approaches
7. This obviously implics that Acush < A AS can be seen from (16) this
inequality holds when n¢ is quite small, Pu > pii. the third and fourth
terms of the rhis. of (16) are also small, and Ades > 0 Typically these
conditions all hold. However a separate examination of cach condition is
informative.

The first condition derives fromi the factor /(1 - mg) which applies
to the entire r h . of (16) and is therefore potentially very disruptive. The
parameter y is the adjustment or pass through cocflicient for any increased
costof producing lixprice goods. A large 5 could prove damaging becanse
it implies that a high flexprice inflatjon rate would more quickly become
imbedded in the price of fixprice commoditics. However, it also implics
that a wage increase controlled at a low level is also quickly passed on.
and this serves (o improve the performance of the controls. The net im-
pactofincreasing 5 from 3 to .6 is studied below

The impact of this factor 1 /(1 - ) is

also dependent on the param-
eter ¢ which measures the input inte

nsity of the flexprice good. The value

s, of course, true that
decreases. Consequently,
controis more €quitable 4

at the beginning of the control period tabor's sh
anancome tax reb

nd more palatable.

are of income
ate proportional 1o this Joss would make wige

Mo
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of y is approximately 1. H this should increase sigmficantly either because
of a higher relative cost for flexprice goods or because of @ more flexprice
intensive technology. the eflicaey of wage-price controls would be under-
mincd.

The second condition, that p, > pf. bas been discussed previously.
It imposcs no real restriction since temporary controls will only be con-
sidered in periods characterized by an inflation which excecds the tar-
geted rate.

The smooth functioning of 2 wage control program also requires
that the third term on the r.h.s. of (16). »[p, — W] bc small. This ob-
viously derives from equity considerations. but exists independently only
for a non-zcro flexprice market. The parameter » measures the fraction of
national product comprised ol flexprice outputs. A plansible estimate
here is .1. Again any substantial increase in this fraction would impede
an orderly reduction in the level of the shadow price A, and therefore
chstruct the operation of a wage-price control program.?

Similarly, eficient operation of the control program requires that
the fourth term of the r.h.s. of (16), wn*{py — nfpe). be small.
The bracketed term captures indnced allocative ineflicicney as measured
by the deviation between the controlled and market determined relative
price trajectories. From (16) it follows that uny increase in the deviation
interferes with the smooth dampening of Ae,. The extent of this inter-
ference also depends on the relative size of the allocation weight uy. Too
great an cmphasis on allocation could prove so disruptive as to lead to a
rejection of all controls, as is shown in the simulation studies reported in
the next section.

In summary it should be clear from all of the above that the intro-
duction of a ficxprice sector into the model complicates any control pro-
gram. The control rulc is then governed by eguations (14) and (16) in-
stead of by the more simplc equations (15) and (17). Nonetheless, in both
cases the rule can be written in the general variable policy coctlicient for-
mat of (18). Furthermore for the plausiblc parameter estimates used in
this study. the controls for the more complex cconomy still appear to be
relatively smooth and eflicient. This is demonstrated by the simulation re-
sults presented in the next section.

4. SIMULATION STUDIES OF DIRECT WAGE CONTROLS

To illustrate the basic arguments outlined above, eight simulation
studies of direct wage controls are reported in this section. The first four
focus on the allocation question and its implications for dircet controls.

4We note thal the implicit weight for this lerm in 1he criterion function is 1. Any in-

crease in this relative weight would obviously also increase the negative influcnce of 1his
term.
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The next three experiments analyze difterent approuchcs. o avoiding 4
wage-price explosion once controls arc suspcnd'cd. The tinal simulatioy
tests the robustness of the carlier findings by varying the cost pass through
coeflicient . which appears to be the most sensitive parameter in the
system. o

" The model used in these simulations is the flexprice-fixprice model
constructed in section 2. The economic environment is that appropriate
to the price movements presented in tabic 1B. This implics an inherited
inflation characterized by first period quarterly price changes of 37, bse,
and 1.65", respectively in the flexprice, fixprice and labor sectors. In ad-
dition a 10°, shortfall in supply in the flexprice sector is posited for the
first six quarters of the planning horizon.

A. Misallocation and Controls

In the first simulation study the criterion function is defined by
W= S = uy = wug = 0 and ug = 100. This implics that any induced
misallocation is costless. The results of this expertment are recorded in
table 2A and figure | and are generally very satisfactory. By the end of the
12 quarter horizon the inflation rate in all three sectors approaches the
targeted level of 1°, per quarter. The shadow price Ay, 1, of equation (15)
diminishes over the horizon and approaches zero. and the policy co-
eflicient G, of equation (18) converges on one. These trajectories are con.
sistent with the findings of section 3 that a variable coefficient policy rule
is optimal. At the same time. they imply that wage earners and salaried
employees are almost fully compensated for all price and productivity
changes in the last few quarters of the control horizon. This near com-
plete compensation reduces the pressure o recapture lost wages once the
controls are suspended.?

This is an important finding and is one possible explanation for the
failure of previous incomes policies, These policies have all been of the
fixed policy coeflicient variety. A fixed coeflicient policy rule does not
compensate fully for price and productivity increascs even in the final
periods. Consequently substantial latent pressure exists to right induced
disinibutional incquities. This pressure is capable of triggering a wage-
price explosion, similar to that of 1973 74, which can negate most of the
gains of the controls.

The second simutation experiment recognizes the cost of induiced mis-
allocation. The criterion function is detined by uy = 5. wy = uy = 0,
us = .3 and us = 100, and the control rule is governed by equaticn (16)

*This Lonvergence is even more profounced when cither g s increased or v s de-
creased. The former implies thay prices in the fixprice sector adapt more rapidly 10 cost in-
credses, while the latier implies that the size of the flexprice scetor is diminished. The more
rapid convergence provides for a smoother reentry into the free market.
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above. Because of the allocative pressure. wage controls are pursued
somewhat less vigorously and the terminal characteristics are marginally
less attractive. See table 2B, Nonctheless, the intlation is suppressed and
sood convergence is obtained in the policy cocllicient.

The third simulation experiment also focuses on the allocative issue.
While no increase in the aggregate penalty for misallocation is introduced,
the criterion function has been moditied to redistribute the penalty so as
to penalize any deviant price relative. The loss function is defined by 1, = 5,
u; = y = uy = .1 and w = 100. The simulation results are presented
in table 2C and figure 1. In this instance imposed wage constraints are
markedly less severe at the beginning of the control horizon; still all price
targets are approximately met by the twelfth period. The shadow price
Acu. 1y decreases monotonically, while the policy coeflicient G, decelines
from .756 to .708 in the sixth period before beginning its slow rise to one.
This unevenness in the policy coeflicient trajectory lessens the intuitive ap-
peal of the control rule and therefore reduces its chance of adoption.
However, the overall results of the policy appear reasonably satisfactory
and closely parallel those of the first two simulations.

In the fourth simulation experiment, the weights on the allecative
terms arc tripled. The results are recorded in table 2D. The controls again
meet the targeted inflation rates by the twelfth quarter. However, the
shadow price and policy coctlicient move so very slowly towards their
respective targets that a successful reentry into the free market appears to
be marginal, at best. A longer control period may be indicated; or pos-
sibly under these circumstances the inflation should be moderated with
more conventional demand management policies, or with more selective
measures.

B. Variations on a Theme

It should be clear from equation (17) that the variable cocflicient
policy rule is consistent with a time invariant 1, However, any inerease
over time in g, amplifies the variability, and a large ws, the weight of the
price expectation term in the criterion function, leads to such an increase.
In all of the above simulations studies. us is sct equal to 100, In the fifith
simulation. us is reduced to 10, and the other weights are given by, =
Sand w, = uy = 1y = 0. The resulis of this experiment are presented in
table 3A. These should be compared with those of the first simulation ran
recorded in table 2A. From this comparison it is evident that while the
indicated controls of this fifth simulation are semewhat less vigorous and
the targets slightly underachieved, all trajectories are quite similar to those
which obtained using s = 100. It follows that while the control results
are indeed sensitive to the relative emphasis placed on the terminal ex-
pectation term, a wide range of emphases is (uite acceptable.

It
N



SO0

(X)) (Y4 J001 000 1 ] 080 AN
L606° ot L 0" 1 oo IR ite Ll Oyl Ll
v 0y T NR6 ST0°1 066 (o1} 26 0%g ER1 ol
ore’ 00t 66 el 95011 s} 106’ S8 ST 6
6L N 9967 860 Xs6' & SLY Ly et 8
LeN (v 000°1 NI St L 61K L09 99C71 S0yl L
YOR e O ' LIs] 9 SC¥° QL (U EAZ g
tol o'l 8601 LIRT N 108 L 1R PRY N
R L6471 RN vy ¥80°C + IRL” 90171 i sRO'C 6t r
L LV 901 ris RRY'C 13 9L el | a3 ot ISe°1 3
L FoCH [ 909 009°'C S6t g I+l vor| | 009°¢ IX [ <
Ll (| PLOT 0597 000'¢ 00s” | 6IL 6lL 08971 000t 0081 !
ldiw = 5 Dy M Id Yd 2d potiag d/m = o Dy M d vd 2d poting
9 = boppp =sny =lIng uoneinwtg g § =g =3nt sty n iy oty = b uonenung D
656 RLO 61071 80| <l £66° LY PLOI 180" [ 101 RR0| ci
ke <l FEO' | ort [ e 9L 600"t SO0 6£0°1 £ I <
ra6 €617 RI1071 | 01 S98° 16" 9RG 61! LCO' 1 (S| (0] e
06 L9T” LLITI | 6 vy LSOt R66 L8171 0601 96171 6
08% 6re” 126 61l 8 iy L9171 <10t 8TL1 RR6 SSC 8
9tR’ €9t 8+ teCt L LIR 68071 SO0 1 €081 (971 LOE'T L
iR 09 RN 1L 9 ROR" 208 AN 60171 TLel 1eel €671 9
Lol L ORI 01 S LeL’ LLSTT Sri'l SEE'l £IR1 T6YT S
orL i%6° 1L0°C TsEl ¥ SRL S A Ll €6t 1 9R0'C Lb'l 4
0L YLl CLET 96¢°1 3 LLL €671 t6l1 HA PRYT 98t ¢
R90° YO¥| ol 09571 009°¢ el < I3YA [ 0Tl FOCT 009°C t8t| <
6CY° $99°1 6507 [ 0s9'1 000°¢ 00¢°1 I 9t 9ry¢ SITl 059°[ 000°¢ 00¢°1 I
fd/w = 1 2y M 1d vd 2d potad ldjw = n Dy RY rd vd 2d pouay
¢ =S = tn =ty = $ = g uonenung g Ol =%ng=tn==th =2y o= g uonrmung vy

.An__xc,_;v“:(x._. LNTIDHR0D) ADNTOd NV

O MOUAVHS THSVIYON]

MU IVALLAQ ONV SHIANLS ALIALLIS: SIS
£ 318V




The two sets of simulation resuits given in tables 3B and 3C assume
the use of the alternative criterion function deseribed in footnote 2. In this
criterion function, the fifth or terminal expeetation term is replaced by a
new terin designed to align adjusted money wage increases in cach period
with the targeted inflation rate. This is a rather conventional approach to
the design of incomes policy measures, and corresponds loosely to the
structure of the Nixon controls of 1971 73. In the first of these simula-

tions the criterion function is detined by 4, = S, 1y = 1y = 1, = 0, us =
Sandu = .5. In the sccond simulation allocative criteria are considered
and the function is defined by 1, = 5. uy =y = ug = .1, w3 = .5 and

1, .5. The cocflicient ug is associated with the cquity term which 1n all
previous simufations had an implicit weight of one. The sum of the co-
efficient of the two cquity terms in the alternative function, us and u, also
cquals one. The results in tables 3B and 3C should be compared with
those given in tables 2A and 2C respectively. As 1S evident from this
comparison, the alternative spectiication is less attractive on all counts:
inflation control, cquity, and terminal or reentry considerations.

In the final simulation. the cost pass through coetflicient 5 of equation
(7) is doubled. This allows an analysis of the sensitivity of the control
measures Lo variations in this parameter. From equation (16) it appears
that an increase in n should reduce the effectiveness of the controls be-
cause this increase implies that prices in the fixprice sector adapt more
quickly to the “destabilizing” impact of volatile auction sector prices. This
is truc. However. this adverse impact is more than offset by the more rapid
adaption of price in the fixprice scetor to controlled wage increases. Con-
sequently as shown in table 3D and figure 2. the simulated inflation re-
sponds very quickly and equitably to wage controls. The criterion func-
tion used in this simulation is given by u#; = 5.1y = w3 = uy = .1 and us=
100. and corresponds to that of simulation 3 above. Table 3D should
therefore be compared with 2C. The control results of this last simulation
are significantiy better on every count. This is particularly impressive
since the model with = .6 generates a somewhat higher rate of inflation
on the free market. Compare tables 1B and I1D. This sensitivity test 1s
obviously illustrative. Nevertheless, since it focuses on what was believed
a priori 10 be the most sensitive parameter in the system, this experiment
suggests that the control conclusions derived above may be rather robust.

5. CONCLUSION

An alternative to direct wage controls is direct price controls. No
analytic or simulation results for direct price controls arc presented 1n
this paper. However, the results obtaining from direct price controls in
the fixprice markct are analogous to those of direct wage controls, with
the qualification that severc fluctuations in auction market prices are more
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annoying for price controls than for wage controls. On the other hand.
controlling prices in both the flexprice and fixprice sectors proved more
or less unworkable. This is not surprising. Direct controls are most effec-
tive in combating inflation induced primarily by inflationary expectatiens
In an economy characterized by mark-up pricing. Controls are least effec-
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tive in dealing with excess demand inflation. Because of this, auction
markets have historically been exempied from controls.

The study is obviously mcomplete as several major guestions remain
unanswered. These include: How much relative price movement can be
tolerated before wage controls must yield to direct intervention in sce-
toral markets? At what point do allocation considerations require the
substitution of direct controls by restraining monctary and fiscal mea-
sures? How serious are the consequences of introducing a heterogencous
labor force? What is the implication of introducing a quasi rational ex-
pectation hypothesis? These are all subjects for a continuing study.

Arizona State University, Tempe
University of Wlinois, Urbana-Champaign
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