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L ong Cyclesin Employment, Inflation and
Real Unit Wage Costs, Qualitative Analysis and Quantitative Assessment
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Abstract: This study provided some theoretical foundatiamgHe empirical hypothesis. At first presented
two simple prototype models of inflation, stagbatiand disinflation. We concluded that there adesy
with a phase length much longer than the ordinasjress cycle (in fact approximately five timedomng

as we saw in the empirical phase plots of the paphkich are not long waves from a Schumpeterian
perspective, but caused by the fact that systernhtiages in real unit-wage costs and also in ioflat
caused by changes in the (un-)employment rate reasidw, giving rise to interchanging long-lasting
regimes of economic prosperity on the one handeaadomic stagnation on the other hand.
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INTRODUCTION reflection of the observed cyclical behavior. Oumaf
i i model type of dimension 5 then still relies on such
_In this study we start from evidence on themqggel-consistent expectations (now for both pricel a
existence of long clockwise cycles in unemploymentyage inflation rates), but couples such perfecttsiaom
rates and inflation on the one hand and in empleyme gypectations with medium-run expectations on a so-

rates and the unit wage costs on the other hanilein  5jieq inflation climate surrounding the preserletion

U.S. economy after World War 1l, measured andqs the economy. Here we assume adaptive learning as

investigated on the basis of the econometlriGyincinle for updating such climate expectations.
ngethoﬂology developed in Il_(au.ermaan asl[ ! there C,FA)\ssurﬁ)ﬂng myopFi)c pe?fect foresight with rpespect to
hrough a, =peroprale applealon 0 0.5, tmacser,curent wage and pric nfaton agan ol hepsave
evidence we develop simple. two-dimensional (Orfurt_her laws of motion (for short.term error cofien),

. . while the use of an inflationary climate expressiothe
simply 2D) macrodynamical models and thereafter mployed cost pressure terms of our wage and price
more and more integrated modelings of such dynamlcghillips curves adds the necessary inertia torifiation

that imply by and large such cyclical behavior in L o . . . .

employment rates, inflation and the unit wage cost&Ynamics |n§ijest|gated Ic? fth's StUd|Y' tl_\/loreol\l/er, this

with the observed phase length and amplitude of thgtenario avoids any need for an appiication ofufrep-
variable technique of the rational expectationsosth

two considered long-phased cycles. ; . X
The aim of the study is to show that two classicaSince all variables-though partly forward-lookingrcbe
treated as predetermined ones.

partial modelings of the envisaged cycles can idde= . -
integrated into more and more coherent wholes witho In section 2 of the study we study the empirical
much change in their implications. We thereby final Phase plot of unemployment rates and price inftatio
arrive at a matured, yet conventional type of a 5Dates (here. taken from the [lel]mplrlcal investigations
Keynesian macrodynamic model that allows for longPerformed in Kauermanret al™™) from the partial
swings in employment rates, inflation rates anduweit ~ perspective of the interaction of an acceleratiopice
wage costs (or the wage share) of the observed tygghillips curve with a standard dynamic IS-curveisTh
within a range of parameter values as they areagtid  interaction is purely explosive in nature unlessaative

in the empirical study of Cheet al”¥ of this model Taylor interest rate policy rule is added to theatyics,
type. In this way the study provides theoreticatl an which then-when appropriately chosen-indeed implies
numerical foundations for the detailed methodolabic slightly convergent dynamics of a long-phased cwptli

and empirical study undertaken in Kauermanal™. nature, similar to the shown empirical phase plot,
In its 2D baseline models the study makes use ofeasonable choices of the involved parameter values
perfect anticipations of price inflation without etk to In section 3 we then show the same for the phase

employ the rational expectations methodology of theplot of real unit wage costs against the rate of
New Keynesian and other macrodynamical schools oémployment, using now a money wage Phillips curve
thought. In our context this simply helps to same aw  and a Classical accumulation equation. We thus have
of motion (for expectations formation) and allowsto  our disposal two partial models that offer theamti
use 2D phase portraits for our baseline theoreticaéxplanations for the two long-phased cycles present
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the data. Section 4 shows on this basis that tisea® 7= (e-¢) (1)

easy way to integrate these two partial modelsans®

dynamical system without much change in the  From the theoretical perspective this equation can

generated cycles, which now result from an intépact be justified through a standard expectations auggden

of a still simple wage-price spiral with a dynan®  PC, when (adaptively formed) expectations approach

curve and a Classical accumulation equation in3fde the limit situation of myopic perfect foresight. i§h

phase space for the considered variables. PPC is here coupled with a dynamic IS-curve-exgass
In section 5 finally we provide a fully integrated in terms of the employment rate-of the followingey

and indeed fairly advanced 5D model of the wageepri (&= "e/ethe growth rate of the variable) Eq. (2):

spiral, of the dynamics of Keynesian aggregate aeima

with interest rate as well as distributional effeatsing é=—[3uu(e—a—8m( -1 ( io—ﬁ)) 2)

Okun’s law as the link between goods and labor

markets and a standard type of Taylor interest rate In this equation we use the postulated equalityu

policy rule. This 5D model allows for the same petween the rate of employmenand the rate of capacity

conclusions as the partial 2D and the integrated 3DQjjization u of firms (a simple type of Okun law) and

mggre(idyﬁamﬁ:tsuE?hgepg)rgfak(;lgnt\(l)eggglg?rh Igﬁénge\;,si'antransform through this assumption a goods market
in important economic aggregates as they are obseny adjust_ment equation into a labor market adjustment
the data for the U.S. economy after World War lie W equation. The equation assumes that employment rate

believe that such results are out of reach forNeey ~ (Capacity utilization) growth or decline dependgatevely
Keynesian approach to macrodynamics, which in the level of the employment (= capacityutiliasji rate
primarily local in nature and-compared to our appte € (based on the assumption of a marginal propensity t
also by and large trivial in nature in the deteiistio part  spend of less than one) and also (as usual) nelyatin
underlying its generally stochastic models with athe (perfectly anticipated) actual real rate ofiiest — p
dynamic IS curve, a New Keynesian Phillips curvé an i, its deviation from its steady state value (deteed by
conventional type of interest rate policy rule. the steady level of the nominal rate of interegtvhich is

2D Friedman unemployment/inflation cycles We  here given and not yet determined from the rea qar

start this section by a graphical representatiorthef the economy in this simple modeling framework) and

unemployment U = 1-e/inflatiom phase plot for the U.S. and the inflation targeof the central bank). We stress

economy over the period 1955-2004, i.e., a timesgfa again that we employ only for the time being an ©ku

50 years (e the rate of employment, to be usedhén t law in the simple forme = u, i.e., changes in the

following theoretical analysis of the depicted attan). capacity utilization of firms are here reflected in
The Fig. 1 shows a single estimated cycle (and itghanges of the employment rate by a 1:1 relatignshi

confidence domain) for a period length of approtélya  (and assume also= u for expositional simplicity).

50 years and in addition various subcycles of lassin If the nominal interest rate is pegged at its dyea

cycle frequency. The estimation method used isaingdl  state level by the central bank, we get as Jacaifidre

in detail in Kauermanet al™ where the obtained results considered 2D dynamics in the state variables the

are also considered in much more detail. For thpgses  following qualitative type of matrix:

of the present paper we however ignore the shoytdes

and in fact only need the observation that theexidence J= (0 +]

for a long-phased overshooting (nonmonotonic) +t -

interaction between unemployment and inflation ghg i.e., the dynamics are of a saddlepoint type Aod t

in particular the occurrence (?f sta_gflat!on, IIBCrEasing  nstable from an historical (predetermined) pofntiew.
unemployment and increasing inflation) in the U.S.\yg neglect here the jump-variable method of themat
economy after world War II. This clockwise orientedg-  expectations school as a possible solution techniqu
phased cycle appears to be more complex in sitstio |nstead, we make the dynamical system a stablebpne
where unemployment and inflation are both low amd i assuming an active, still simple conventional egerate
quite regularly structured in the opposite situstio policy rule of the following simple type:

In order to derive a simple model of such a long-
phased Friedman cycle in the variables e, the gmalot
rate on the labor market and= p, the inflation rate on This slight simplification of a conventional Taylo
the goods market, we assume a standard (stillrJinearule says that the nominal interest rate it setthgy
accelerationist price Phillips curve of a form,itas for  central bank according to its real interest ratges
example discussed from the empirical perspecti@dok  augmented by the current rate of price inflatiowands
and Watsof®! (s the NAIRU rate of employment) Eq. (1): a nominal rate of interest and that the centrakhbaif
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go beyond (stay below) this rate in its interedera dynamics through the negative eigen-feedback thstse
policy if the inflation gap with respect to its iafion  in the second law of motion. A simple combinatidrao
target Tt is positive (negative). This of course only current type of Phillips curve with a standard dyi@a
holds if the parameter is chosen to be positive, i.e., if IS-relationship and a Taylor type policy rule ofrreunt
the policy is of an active type. textbook type is thus already sufficient for prarg a
reasonable model of the long-phased cycle obsdored
Inserting this rule into the second law of motion the interaction of unemployment and inflation ie th.S.
gives Eq. (3): economy after World War II.
&=-B,(e-8-B,a,(n-T) ©) 2D Goodwin employment/income distribution cycles:
As in the preceding section we start in this secfiom a
And thus as new Jacobian matrix: graphical representation now of the employment géwa
sharev phase plot for the U.S. economy again over the
3= [0 +j period 1955-2004, i.e., again a time span of S@syea
- This figure shows again a single estimated cycle
(and its confidence domain) for a period length of
According to Olech’s Theorem (see Flas€hébr  approximately 50 years and again various subcyafes
its appropriate application when the second law obusiness cycle frequency. We again ignore the short
motion is reformulated in terms of logarithms), 9@e cycles and in fact only need the observation thatet
dynamics are globally asymptotically stable in tight s, here too, evidence for a long-phased overshgoti
half plane of t_hez]phase. space of the state vasahile  (non-monotonic) interaction now between the
Since Goodwili” contribution to the analysis of the employment rate and the share of wagesn national
growth cycle, to be considered in the next seclibis,  jncome. This againclockwise oriented long-phased
well known from the literature on Lotka-Volterra 2D cycle appears to be more complex in situations of a
populations dynamics that their trajectories arénigh employment rate and is relatively simple
everywhere of center type i,J= 0 holds true and point  giryctured in the opposite situations.
inwards with respect to this center dynamics,if<J0 In order to present again a simple model of such a
holds and this the stronger the larger this enéigomes |, nhased accumulation cycle in the variallesdy
In g?s_oluted terms. FOT . s|!|ghtly negative varlluea., - we make use of seminal papers of both Gootithiand
Stabilizing dynamic multiplier processes in the @®o Rosé“l. From this perspective, the envisaged cycle-

market dynamics, we therefore get a result as shavig. :
2,ie azlockwise rotation in thge unemploymetfiation generating feedback structure can be based on the
R gollowmg two laws of motion Eg. (5):

phase space as in the empirical phase plots o€ the
0=0/v=B,(e-€-B,(v-0) 4)

variables shown in Fig. 1. Note that we have nogduse
in the place of e (as it is standard in the litegtas state
variable of the dynamics and that the vertical and
horizontal isoclines of these center dynamics havee e=e/e=—B,(v-0) (5)
employed graphically in order to determine the -anti
clockwise orientation in (eg)-space and the clockwise \yhere, v denotes real unit-wage costs (or the shére
rotation in the corresponding (178 phase space. wages in GDP). We assume again for the time bhitget
Note that the simulated, basically linear (uphte t _ "t 51ds and can e.g., justify Eq. (4) by meanshef
use f.’f grovv(‘;h rates on hthe left hat?]q S'Se of the, . age dynamics investigated in Blanchard and Rasith
ggg?ofirrlfa)ltelyyg?r?rllces siieO\(l)vl;]serl\r/]e d ir|1$ thelglggStV\llisl erfect anticipation of price inflation now (imphg a real
evolution of the U.S. economy and has indeed a I0ngzggﬁazg”f;tcw;gévge;é'gg%‘gt'gg tg:eeﬂ%ﬁﬁ::di

phase, since the time span of the shown simulasion ; 4 X
also 50 years. We have used (for annualized datglpc M'eChanism on their own evolution (We neglect treafs
logarithms here and elsewhere for reasons of siitypli

OLS estimates in determining the approximate size o 4] - . S
the parameters of the dynamics (1), (3) in ordeetate  S€€ Chert al™ for their inclusion and motivation and for
this simple dynamical model to real world data, yet® general theory of such a real wage or wage dh@re

have chosen an inflation target af= 0.06 in order to  (When labor productivity is assumed a given magieifu
avoid the occurrence of deflation (The employed!n the second law of motion we now focus on a goods
parameter values arse = 0.2; € = 0.9;B, ap = 0.1; market behavior that.|s profit-led, i.e., increageunit
U= 0.06;B,, = 0.01). We learn from this very simple Wage costs act negatively on aggregate demanchasd t
approach to an indeed keynesian representation dfegatively on the growth rate of the rate of capaci
Friedman type inflation dynamics that the privagetsr  utilization u (= e, the rate of employment). We tedet
is here not at all viable by itself, but cruciatigeds an from the real rate of interest effect and from dyeaamic
active interest rate policy in order to create Istab multiplier process considered in the precedingi@edh
dynamics, turned into long-phased asymptoticatplst  this baseline model of long-phased cyclical growth.
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If Bv = 0 holds, as Blanchard and Katz assert it for the It can be easily shown to be locally asymptoticall
u.S. economy, we have the same cross-dual dynanhics stable by means of the Routh-Hurwitz stability
the Goodwiff? growth cycle model and thus again aconditions. Global results are however no longer so
center type dynamics that is stable, but not asytiopptly ~ €asily available as in the preceding sections, ghou
stable. In the casp, > 0 we can again apply Olech’s they will hold as before due to the simple nonlinea
Theorem (in the same way as for the Friedman cycléorm of the considered dynamics. .
model) and obtain from it global asymptotic stapitifthe _  The result of this coupling of two cycle mecharism
dynamics in the positive orthant of the phase plaite 1S shown in Fig. 5, top left. We see from this figthat the

réspect to the uniquely determined interior stestiye WO cycles just integrate themselves into a sinfike
b - quely i cycle and thus do not produce anything signifigandw

position &, v. For weak Blanchard and Ketzerror ith respect to their isolated operation. This Isoa
correction terms we thus get a somewhat damped Ion’%iotivated further by Fig. 5, bottom right, where s

phased cyclical motion in the wage share/employme at inflation and real unit-wage costs are syictl

rate phase space as shown in Fig. 4. As in thdgquev positively related along the generated cycle. Oae ¢

model for the unemployment and inflation rate conclude from this that these two cycle mechaniaras
interaction, we get a clockwise rotation in thisvrighase fairly synchronized with each other and thus dogioe

space with approximately one cycle in 50 years €@Th ise” 15" complex oscillation as they can be in ppiec
parameters underlying this simulation gig:= 0.06; =  gptained from such coupled oscillators.

0.9; B = 0.01;Bey = 0.1; v = 0.6. and are again The result of this section is that we can indeiesivv
approximately obtained from simple OLS estimates Ofhe inflation dynamics and the real wage or wageesh
these dynamics (with no good statistical propertiegynamics as being closely relate with each othet an
however, but definitely more appropriately chosenworthwhile to be considered from a more general
compared to the case without any empirical refeejnc  perspective as it has been developed in Chen|[4}. al.
~In the next section we shall provide a simpleThere an advanced type of wage-price spiral, th& Bide
integration of the nominal and the real dynamicsof the model, is coupled with an advanced desoriptif
considered in the last and in this section. It wHbw  the dynamics of aggregate demand, the DAD sid@eof t
that the two long-phased cycle generators are db fa model, in order to provide a matured type of cotiveal
just two sides of the same coin and are thus fairlKeynesian macrodynamics as an alternative to the Ne
closely related to each other. Keynesian macrodynamics with both staggered wade an

Friedman and Goodwin cycles in 3D interaction: We price settings. The question then is whether suth a
have shown that two simple approaches to price angPdated or contemporaneous type of conventional

wage Phillips curves, augmented by a goods market€ynesian macrodynamics will also reproduce théesyc
dynamics of Keynesian IS-type in the first case lypa W€ have considered in this study so far.

growth law of the capital stock and the employnrai

in the second case, produce two types of long-phas
cycles in inflation and in income distribution, batf a
prototype that is well-known from the literaturefas as
building blocks, yet not necessarily as far as iogpions
are concerned. These two cycle mechanism can howe
easily integrated into a coherent whole by assurtiieg
following integrated form of goods market dynamass

5 Long-phased inflation and distribution cycles in an
Cadvanced Keynesan macro modd: In this section we
modify the disequilibrium model of AS-AD growth of
Asadaet al” and its empirical reformulation in Chet
al™. in order to obtain a model version that integrate
Vfesults of the preceding sections into a framewluak can
be considered as complete from the perspective of
link between the considered inflation rate and thq}fvg}/g?ﬁ;gafésezqiwtlﬁgggn wc\ospggegé\(;\;grggevelriaz;tﬂey
wage share dynamics Eq. (6-8): an integrated dynamic IS equation coupled with an
f=B,,(e-¢) (6) employment dynamic, representing goods market
pe dynamics as before and on this basis the link miwe
goods and labor markets as provided by GRulve also

é=—Buu(e—7$—Bui( - L_ﬁ))‘Beu(U‘G) (") assume again a conventional type of Taylor intemst
policy rule, now with interest smoothing in additio
V=B, (e-€-B,(v-0) (8) As far as the supply side of the considered

macroeconomy is concerned we make use of an advance
Which in a minimal way connects the PPC model of the wage-price spiral as it was introduged
dynamics of Friedmanian type with the WPC dynamicsChiarella et al” and further considered in the above
of Goodwinian type. The Jacobian of these integrate mentioned papers. We thus now use-besides labor and

dynamics in the state variablese,r reads: goods market pressure terms in the wage and the pri
Phillips curve shown below-Blanchard and terror
0+ 0 correction terms in both of these Phillips curved thus
- - - give income distribution a role to play in wagevas| as
0+ 0 in price dynamics. Finally, we add inflationary ritie to
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the world of myopic perfect foresight of the preogd This follows easily from the following reduced-for
sections (with neoclassical dating of inflationary or across-market representation of the above tws: PC
expectations), through the inclusion of a medium-ru
variable, the inflationary climater® in which the Bue(e=€) =B, (v-0))
economy is operating. We use this climate variase W =K _ W
well as model-consistent expectations of wage and =+ K, (B, (u=T) +B,, (v -10))

price inflation in order to define wage cost pressand B,,(u-T1)+B, (v-0)
price cost pressure in the price and the wage igshill p=k| P
curve as a weighted average of model-consistenewag +Kp(Bwe(e‘ e)_va(U_U))

and price inflation rates (based on myopic perfect

foresight) and this climate expression, respegtivel Which represent a considerable generalizatiomef t
We thus now consider the following type of a conventional view of a single-market reduced-fommcep

crossover dynamic interaction between wage ande pricPC with only one measure of demand pressure, thénon

inflation ratesw,p in the place of our earlier simplified the labor market. In view of the opposite signs tfoe

wage and price Phillips curves: influence of labor market pressure€ end goods market
X pressure W, we say that wage share dynamic is labor-
W:Bwe(e_é)_ﬁm(u_6)+Kwp+(1_KW)T[C+ N, market led if the wage share increases with ecanomi

activity and goods-market led in the opposite chkie
that such statements depend on the link between el
d_goods market activity levels as it will be supplizelow
and that we have assumed wage share dynamics to be
labor market-led in the preceding sections,
The remaining laws of motion of the private sector
of the model are as follows:

P =B, (U=T) +B,, (0 -0) + k(W= n )+ (1 )7t

Regarding productivity growth we assume Harro
neutral technical change with a given rate=nx =
const.This technological background of our model has
been integrated into the above wage-price spireh su
that it allows for a steady state solution.

Somewhat simplified versions of these two Phillips - (=
curves have beenpestimated for the U.S. economg in =B (u- u)iBw(U_U°)_BU'(('_ p)_('o_"))’
various ways in Flaschel and Krol%lg Flaschelet o e (u)
al.™ and Chen and FlascHéland have been found to €= bl or more specific :(juj
represent a significant improvement over converation
single reduced-form Phillips curves. A particular  The first law of motion is again of the type of a
finding was that wage flexibility was greater thamice  gynamic IS-equation, represented by the growthafitiee
flexibility with respect to demand pressure measume 54ty utilization rate of firms and is of thergaform as
the market for goods and for labor, respectively trat ,qe for our integrated dynamics in the precedingian.
‘t’(")otrﬁ:irrsci‘)r; mr()ersesjpeortte_fggtel\?oizatrr]]a?trsrnghwgrf'e&fp It has three important characteristics; (i) it eef6 the
not possible ipn the conventional framework of %lﬂ'n dependence of output changes on aggregate incothe an
reduced-form Phillips curve. thus on the rate of capacity utilization by assgmn

negative, i.e., stable dynamic multiplier relatigipsin this

Inflationary expectations over the medium rufi, o o :
ie., the inflationary climate in which current femtly ~ eSPect (i) it shows the joint dependence of aompion

foreseen inflation rates are operating, may betag#yp and investment on the wage share or real unit-wages
following the actual rate of price inflation (byeusf some  (Which in the aggregate may in principle allow fosjive
linear or exponential weighting scheme), may bedasm Of negative signs before the parameterdepending on
a rolling sample (with hump-shaped weighting sct®me Whether consumption or investment is more respertsiv
or on other possibilities for updating such a ciena Wwage-share or wage-cost changes) and (iii) it slimatly
expression. For simplicity of the exposition welshrake  the negative influence of the real rate of intemstthe
use here of a conventional adaptive mechanism,lpame evolution of economic activity. Note here that wevé
generalized this law of motion slightly in comparisto
1 :Bm(ﬁ—n‘:) the one used in the preceding subsection. We callsy
market dynamics wage-led if it depends positivelytize
Note that in this version of the wage-price spiral share of wages in GDP and profit-led in the oppasitse.
the inflationary climate variable does not matmrthe In view of this terminology, we have only considere
evolution of the wage shate= o/x = wLYpY, the law  profit-led economies in the preceding sections.

o

of motion of which is given by (witk = 1/(1 —kykp)): In the second law of motion, for the rate of
employment, we assume that the employment policy of
_[(1-%,)(B.(e-9-B,, (v-D)) firms follows-in the form of an Okun Law-the raté o
L=K _ _ capacity utilization (and the thereby implied rait
'(1' Kw)(Bpu(U‘ “)+Bpu(U‘U)) over-or underemployment of the employed workforce)
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only to certain degree (through a positive paramgte o ]

Employment is thus assumed to adjust to the lefel o -~ B

current activity in a form as it was originally sjfeed .7 %

by Okur™ himself (whereby we replace our simple . .

identificatione = u of the preceding sections). ER »
As interest rate policy we finally assume the |/ '

following classical type of a Taylor rule: §e i

"= (i, -m)+p+a, () el '
i=a(i'-i) o

The target rate of the central bankis here made o s e l1—e
dependent on the steady state real rate of interest - :
augmented by actual inflation rate back towardsrainal
rate and it is as usually dependent on the infiagi@p with
respect to inflationary targat. With respect to this target
there is then interest rate smoothing with strength ; ]

The steady state of the dynamics (given by the !:{— YA \/\
exogenous parameters of the model) is locally J \f
asymptotically stable under certain sluggishness ——— —
conditions that are reasonable from a Keynesian time time
perspective, loses its asymptotic stability cydlijcdby S : . ; :
way of socalled Hopf-bifurcations) if the systemetimes Fig. 1: Friedmanian unemployment/inflation dynamics
too flexible and becomes sooner or later globatistable
if (generally speaking) adjustment speeds becoroe to ©| ,
high, see Cheat al'” for details. If the model is subjectto ., Lemmm
explosive forces, it requires extrinsic nonlingasit in
economic behavior-like downward money wage rigitlity o
manifest themselves at least far off the steadg staorder 5
to bound the dynamics to an economically meaningful
domain in the considered 5D state space. Gieal™
provide a variety of numerical studies for such an
approach with extrinsically motivated nonlineastiend e
thus undertake its detailed numerical investigatioisum, )
therefore, our dynamic disequilibrium AS-AD growth @
model here and there will exhibit a variety of teat that
are much more in line with a Keynesian understandin
the characteristics of the business cycle as gelbrager l—e
ones than is the case for the conventional modefirgs- g : : : :

. . . . © 004 0.08 .08 010 a.12 0.14 016
AD growth dynamics or its radical reformulation the
New Keynesians (where-if non-determinacy can bq:ig_ 2- Eriedman
avoided by the choice of an appropriate Taylor-aunly
the steady state position is generally a meanirsgiuition

14

0

0.1

0.02

type long-phased
unemployment/inflation dynamics

in a deterministic setup, see Chiarellal"” for details. (1-K,) (Bue(e- 9 - (0-1))

Taken together the model of this subsection cnsis o = « P o i 12)
of the following five laws of motion Eq. (9-13): (1% ) (B (u-T) B, (v - D))
0=—B,,(u-1) 2B, (v-0)-Bu((i-D)-(i.-7)) (@  1t=p.(p-m) (13)

e (u)f The above equations represent, in direct compariso
&= bu or more SpeCifi§=(jJ (10) to the baseline model of New Keynesian
€ \u macroeconomics, the IS goods market dynamics, here
] o o augmented by Okun’s Law as link between the goods
i=a (i, -7+ + o, (B-T) i) (11)  and the labor market and of course the Taylor Rukd
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an advanced law of motion for the wage share tladiesn  Behavioral nonlinearities have then to be emploied
use of the same explaining variables as the Newrder to keep the dé{namics bounded and economically
Keynesian one, yet with no sign reversal when reduc viable, see Cheet al® for details.
form expressions are formed and finally the law of  We here simulate the implied 5D dynamics (or 4D
motion that describes the updating of the inflatign ~dynamics if Okun’s Law is used in level form) withe
climate expression. We have to make use in addifitne  following parameter values, values that are by lange
following reduced-form expression for the pricdatibn ~ of the same size to the ones estimated for thiseiod
rate in three of the above laws of motion in otdearrive  type in Cheret al™:
at an autonomous dynamical system Eq. (14): B..=0.978= 0.94%,. = 0.004, = O.
u-u)+ V-0 ., =0.12;u= 0.82 = 0k, = 0.4
B=k Bpu( ) Em( ) NS (14) ﬁp ) - B_m p_ .
4, (B,e(6=8) ~B., (0-0)) B, =0.002;B, o 0, = 0.2B,= 0.2;
T=0.03;0=0.6; b= 0.33, = 0.38;
The dynamics are shown to be locally asymptoticall

stable if estimated signs (not sizes) of the paremalues T e
of the 5D dynamics are employed and if the inftziy E o ' ' T
climate is updated sufficiently sluggishly. In the = € e B
estimated situation the labor market dominateslate ’ e BTGNS
of motion of the wage share (which is thereforeotab p e BN
market led) and there is a negative impact effé¢he S S IORNY
wage share on the goods market dynamics (which are = / RNt
therefore profit led, as in the simple Goodwin riaafe alf AN
the growth cycle, see Chenal™ for details). Increasing o \\
the adjustment speed of the inflationary climate @ )
expression however implies (sooner or later) loks o 3 / ),-’I
stability by way of a Hopf-bifurcation and basigall ot ps
explosive behavior beyond this Hopf-bifurcationnioi ot yid
+ \\ ’,,/
— S g e
2 i Te—
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an increasing rate of inflation on economic acfiv
fe tamed as in the basic Friedman cycle model. Coimgern
P the speed of adjustmeff® of the inflationary climate
el bR towards the behavior of actual inflation we however
a assume that this parameter can be considered r&e a f
N g | parameter in our model and have set this parart@ter
— v value that gives rise to mildly damped oscillatioas
they were observed in the two simpler (partial) gied
considered in the preceding sections.
: ; The Fig. 6 shows a simulation run for the now
LV A T 7 considered stage of the modeling process, where the
g 7 T : == two cycles of the preceding section again interaoty
: ey with a proper formulation of Okun’s Law linking the
— | goods and the labor market and a much more advanced
: 7 formulation of the interaction of wage and price
e e —— v inflation, particularly in view of the inflationarglimate
R expression that is here used to provide sufficiesittia
L . . . in the considered dynamics.
Fig. 6: Goodwin and Friedman cycles in a full-fledg The here considered fully integrated model type (9
disequilibrium AS-AD model (13) generalizes significantly the models of thecpding
sections without changing the dynamic implicatiafs
these models very much. It can be shown to be
asymptotically stable, see Chenal®, if the signs of the
e S e parameters are as assumed above (independentirof the
T —— > size), if in addition the speed paramefgf is chosen
-——e sufficiently low. The simple cycle shown in the 3D
E C T projection is basically of the form as it was ol for
g e e _ the integrated Friedman-Goodwin cycle of the priexed
I T T section, though a bit rotated compared to the oiég. 5.
- € The employment-rate wage-share plot has becomé a bi
procyclical, while the plot of inflation againstethwage
[y share is now less procyclical. The inflation unesyiptent
e phase plot is however of nearly the same shapefaseb
3 The two cycle mechanisms discussed in the preceding
sections are again fairly synchronized and sugagsin
that the Goodwin and the Friedman dynamic are thdee
fairly closely related to each other.
. — The time interval underlying the simulation run is
~— i again 50 years, i.e., the phase length of the cigle
v close to the ones of the preceding sections. Wesstr
that the model is based on constant parameterthasd
. . . . not close to what may generate the U.S. busineds cy
Fig. 7: Goodwin and Friedman cycles and the businesyq its phase length of approximately 8 years. Such

cycle cycles may be generated through varying propessitie

These values again imply that the dynamics of rea?.0 consume, to invest and also varying conditiomshe
unit-wage costs is labor-market led (these coses arinancial markets of the economy (that are here all
therefore increasing with an increase in economi€*cluded here from consideration). Instead we have
activity) and thatthe goods-market dynamics arditpro focused on long run movements in the rate of
led, i.e., the growth rate in capacity utilizatidepends €mployment, real unit-wage costs and the rate of
negatively on real unit-wage costs. We have furtioee inflation and thereby generated economic _fluctmm;tlm

a weak stabilizing influence from economic activity ~ these expressions that appear to be five timesngsds

its rate of growth (a stable dynamic multiplierdadrom ~ the business cycle in the U.S economy as an irispect
the wage share onto its rate of growth (throughof the empirical counterparts to the above phasespl
Blanchard and Katz error correction in the laborke. ~ seems to suggest (Fig. 1 and 3). This howevertdpia
Finally, we have that monetary policy is sufficignt that must be investigated in much more detail aitd w
active in order to turn the destabilizing real rae much more care in future research and will alsahiee
interest effect into a stabilizing one, i.e., thétience of  focus of interest in the study by Kauermaral™",
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Before we close this section we add a simulatior2.
run where a sin-wave representing U.S. businesie cyc
frequency has been added to the simulation shown in
Fig. 6 with respect to the evolution of the utitiva
rate u. Fig. 7 shows with respect to the Friedman
inflation and the Goodwin wage share cycles theltes
of such an addition which indicates that the clockew 3.
loops investigated in these section from the thezale
perspective may become quite involved if such a
coupling of cycles of different frequencies occurs. 4,

In closing this section we also note that a sicgittly
larger parametef,’ can reverse the orientation in the
cycles shown in Fig. 6,7 and that a stronger (neg)ateal
rate of interest effect in the goods market dynamieed
not improve the stability features of the dynamigsally,
making interest rate policy more active with respedhe
inflation gap need not improve the stability of #ystem, 5.
but can make it more volatile and even explosive.
Changing parameters may therefore not imply stabili
result in line with what would be expected from tjadir
macrodynamic reasoning.

CONCLUSION

In this study we have provided some theoreticab-
foundations for the empirical hypothesis that thexest
clockwise-oriented long-phased fluctuations in tbee
variables unemployment rate, 1-e and inflation,rate
on the one hand and employment rate e and real unit
wage costs, v, on the other hand.

We have at first presented two simple prototype
models of inflation, stagflation and disinflationthe spirit
of Friedman'’s reflection of such issues and of eymlent
and real unit-wage costs (or the wage share) igghi of
Goodwi? growth cycle model. It has already been9.
observed by Atkinsdh that in particular models of the
Goodwin type tend towards long-phased fluctuations
employment and the wage share for reasonable pemame
values. It may however be somewhat surprising ttet
same holds true (for reasonable sizes of the paearime

the employed Phillips curve) for the employment10.

rate/inflation cycle as well, a cycle mechanismt tisa
formally identical to the Goodwin one as we hawavgh

We thus arrived at the conclusion that there ardl.

cycles with a phase length much longer than the
ordinary business cycle (in fact approximately five
times as long as we saw in the empirical phases bt

the study) which are not long waves from al2
Schumpeterian perspective, but caused by the Hatt t
systematic changes in real unit-wage costs andialso
inflation caused by changes in the (un-) employment
rate may be slow, giving rise to interchanging long
lasting regimes of economic prosperity on the osedh
and economic stagnation on the other hand.
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