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ABSTRACT

Inflation and unemployment are crucial variables floictuation in an economy and this relationshigtween inflation
and unemployment are very debatable and frequestyg in macroeconomics. We can see this relatiprishthe Phillips
curve theory. It is the most pertinent tool foripplmakers to frame policies for an economy. Rislicurve is particularly
relevant to the Central Bank actions. You may haoticed that many financial publications talk abaeantral banks’
attempts to boost or slow the pace of economiwiactin other words, they are the expansions ammtractions of money
in the economy according to Phillps curve shapeillipé curve theory established the relationshipivieen rate of
inflation and rate of unemployment. It shows ineerslationship between rate of inflation and rateumemployment.
Therefore, in this study, we explore the all-théioes descriptions or details about the Phillipsrea approach and in
addition, examined the Phillips curve shape bypblynomial regression model and graphical presgataduring 1991
to 2015 as well as it is also added to recent stmwd condition from 2018 Jan to 2019 October in &mdcontext.
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INTRODUCTION

Macroeconomics studies the various aggregated diimes of work in the geographical boundaries o&on. It shows a
very interesting branch within the economics dike& The crucial economic activities are resoumaintenance,
production and generation of national output, distion of produced output and the consumption mfdpced output
(Verma, NMP, 2017).The concept of inflation and unemployment are abvdgbatable and current issues for economies
whether developed or developing economies in theraeconomic. It is a broad indicator or variabléch describes the
true picture of an economy such that it is goingbtiom, recession and equilibrium situational, tHowguilibrium
situation is an imaginary picture. Most of the emmiy faces high or slow growth situation. These adables are totally
different concept where inflation is a monetargipbmenon. The issue of inflation continues to Iper@nnial problem in
all economies. The problem of inflation has recdiw®ore focused attention from the early 1970s. Atiooous rise in the
general price level over a long period of time hagn the most common feature of both developeddaveloping
economies; they have been facing the problemtefaainflation (around 5 percent) even though tH& economy was
facing recession. Similarly, India, a fast devehgphation growing at the rate of 9% per annum vss facing a high rate

of inflation of 12% in the second half of 2008. $tiad severe economic, social and political coresecps in the country,
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(Deweidi, D. N, 2010, pp. 439). Inflation affects both the Nation’s economy aradl the income groups of the society
besides unleashing a host of social and econonspadties. While on the other hand, unemploymenthes real
phenomenon which relates to fiscal policy. Thecem of Unemployment is one of the most visibleidatbrs of
economic action in a country. The rate of unemplegtitypically rises considerably during recessiang then falls as the
economy recovers. Unemployment can make peopleoetioally deprived and socially marginalized besidetsrding
their standard of living. Hence, the media righttiyblicizes high unemployment as a major social lerobJeffrey Parker,
2010). The concept of Phillips curve describes how ridationship between inflation and unemployment afsib their
cause and effect relationship. Phillips curve mast important or pertinent tool for policy makéosframe polices for an
economy as well as it is very helpful for the growind development of an economy. According to phitiurve shape,
they are the expansion or contraction of liquidiityan economy. Nevertheless, time to time this théas been modified
by various concept or terms. Therefore, in thislgtwe explore all-theoretical descriptions oradlstabout the Phillips
curve approach and in addition, examined the iBhilturve shape by the polynomial regression madel graphical
presentation during 1991 to 2015 as well as iéliso added to recent slowdown condition from 20d4:i8td 2019 October

in Indian context.
Inflation and Unemployment: A Phillips Curve Approach

In 1920s, an American Economist Irving Fisher nateat there was a Phillips curve relationship betwinflation and
unemployment. However, the Phillips curve’s origicarve only described the behavior of Money wadd® concerns of
the Phillips curve were mainly related to the pekicof central bank and how it guided their initias to control inflation.
We have noticed that many financial publicationkstaabout central banks’ endeavors to boost or glmvpace of an
economic activity. This discussion also focusegteimpact of the central banks’ activities onatifhn illustration in a
proposed contrary relationship between inflatiod anemployment that is known as killips curvetheory. William
Phillips, An New Zealand Economist wrote an papet 958 titled The Relation between Unemployment and The Rate
of Change of Money Wage Rates in the United Kingdom”, 1861 to 1957, which was published in the Qudytdournal

Economics.

In this paper, A.W. Phillips described how he dismed an inverse relation between Money wage fa@ges
and Unemployment in the British economy over thpusited time period. Phillips had found that ther@s an opposite
relationship between the rate of change in the MoMage Rate and The Rate of Unemployment. He predethis
inverse relationship between the change in Moneg&\RRate and The Rate of Unemployment in the forma ofirve,
called the Phillips Curve. Phillips establishedstbirve through an empirical study which proved thare was an inverse

relationship between the Rate of Unemployment AadRate of increase in Money Wages.

This implies that Inflation reduces Unemployment.alddition, other economists found similar patténn196Q
Paul Samuelson and Robert Solow took Phillips work and made explicit link betwekrflation and Unemployment. That

is when Inflation is high, then Unemployment wi# bbw and vice versa.

The general conclusion that is drawn from the Risilempirical finding is that a rise in Money waRate reduces
The Rate of Unemployment and a fall in Money wageseases The Rate of Unemployment. Besides, frpaliay point
of view, Phillips curve reveals that there existsaaleoff between The Rate of Unemployment and R&ie of change in
money wage rates, that is, a lower Rate of Unenmpét can be achieved only by allowing Money wadesr¢éo increase

up to a certain level.
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The Extension of the Phillips Curve

Although Phillips had traced the relation betwelea tate of change in money wages and the rate emhployment, his
analysis had been subsequently expanded to antigzeelationship between the rate of rising priaesd the rate of
unemployment. A plausible cause for this mightheefact that the trends in wages and prices weéeglimked and travels
in the same way. Under this interpretation of theve, some economic experts have used the US dagzify the Phillips
curve in the short run phases of different perifsivedi, D. N. Op. cit. Pp. 499). For example Durnberg used US data
for the period 1951-61, Dornbusch and Fisher f@119 1969, Ackley for 1955-69, and Glahe for 19@81-Fhey all have
found that Phillips curve relationship to be cotesis with the US data in a short run. Their Philjpsve shows a positive

relationship between the rate of inflation andrdite of employment.
Modifications in the Phillips Curve theory

The Phillips curve short run phenomenon is onlydvedr a short run period. In the long run, Philipurve keeps shifting
up to the downward. For example, the subject fieltisch were held out on the foundation of US datathe decades
1060s, 1070s, and 1080s confirmed the existentleeoPhillips curve only in a short run. The Ph8lipurve has found to
be relevant only for 1960s, 1970s and late 1980ght be at different rates of inflation and unéoyment. Only when
the entire unemployment and wage data for 1961s38atted together, it brings out a Phillips cuthat keeps switching
up and down in the long run in a spiraling w&artieulson et al. 1994, pp. 588). Hence, it can be concluded that there

exists either no relationship or a weak relatiopgigtween the rising prices and unemployment irichg run.

There are three ideologies on the Phillips curvéckviare: theClassical (Keynesian), Monetarist and theNeo-

Classical.
The Keynesian or the Classical Approach

Some of the traditional Keynesians followers likipdey, Samuelson, and Solow’s belief were basetherconcept of
Static expectations. According to them, there ammes other relations between inflation and unempletni.e., the

Phillps curve is interpreted as a certain law oedain dogma.
The Monetarists Approach

Monetarist economists such as Almund Phelps andoMilFriedmen criticized Keynesian views by the didap
expectations. According to them, peoples’ expeatatiare not static, it will change. People do raxtehmoney illusion.

Their view varies according to their adaptive expgons based on the experience.
The Neo-classical Approach

Was headed by Lucas. Neo-classical approach usedtetim, rational expectations for criticizing theometarist
economists. They believed that inflation is basaedpoesent and future information that is availaiolehe consumers.

Hence, there is no short run or long run relatign#at exists between the rate of inflation anelridte of unemployment.

Basis on the above ideologies we conclude thaetisetwo possible explanation of Phillips curve m@gh such

as short run relationship and long run relationghiists in economies.
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Short Run Phillips Curve Theory

It provides the inverse relationship between inflattod unemployment rate as represented by Phdlipge is only a
short-term relationship and unstable because itgileefor a limited period. Many economists congérto be intrigued by
the reasons for fluctuations in the Phillips cuimethe long run.Edmund Phelps and Milton Friedman attempted to

address this pattern of the Phillips curve. Envisiare explicated in the ensuing section.
The Theory of Natural Rate of Unemployment: Milton Friedman

Milton Friedman integrated the logic of short ruhilfps curves into the macroeconomic theory angla&xed the
spiraling Phillips curve. In this process, he madeng run Phillips curve. Friedman began by shgvgraphically that the
Phillips curve holds only in the short run. In fbag run, he argues, there is always a rate of ptyment whatever the
rate of inflation. This rate of unemployment, hdisas theNatural Rate of Unemployment. The natural rate of
unemployment was subsequently termed as Nhen- Accelerating- Inflation Rate of Unemployment” (NAIRU). A

significant characteristic of the NAIRU is thatsitirvives even when the labor market is realized aotierent with the
potential level of turnout. Friedman argues thatIRW cannot be eliminated permanently by means @aegionary
monetary and fiscal policies of the government. €kpansionary policies may simply speed up the pédeflation and

cause an upward shift in the Phillips curve showéngigher degree of unemployment and inflation.réethe final

analysis, the Phillips curve becomes a verticad.liihis is the crux of Friedman’s theory about tfeural rate of
unemployment (Friedman, M., 1968). In the long-thwere is no inverse relationship between inflatod unemployment,
there is a direct relationship between the pacasofg prices and the rate of unemployment. In #iigation, Phillips

curve slope becomes a vertical line.
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Figure 1: Mechanism of the Effects of Inflation onUnemployment.

Source: Authors’ Compilation
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Figure 1 presents the mechanism of the effectefdlke of inflation on unemployment. The centraikbaf India,

RBI takes periodic actions for price stability in aconomy. The first step of central bank is torelase the Repo rate and
Bank rate. The Repo rate is a short-term instruraadtthe Bank rate is a long-term instrument fointaining the price
stability in the economy. If the RBI increases thpo rate, then it creates more liquidity in theremmy. Due to this, the
people have more money to purchase goods and/égtiim services. This leads to increase in con§ompsaving and
investment in the economy. These variables creatgloyment for people in the economy. This is aseaand effect
relationship between the Rate of Inflation and Upkayment. Thus, inflation is a major cause for uptayment. The
equation can be written like:

UNEM = F (1) Inflation

Inflation is an independent variable that has bieoted as (I) and unemployment is a dependerghtaridenoted as (U).

This is the cause and effect relationship.

What are the causes that change the rates ofiamflaihd unemployment? How the price level and eegf
unemployment related? These have been key quegilagging economists for atleast forty yedwsafco et al. Pp. 1).
The Phillips curve is the most useful approachstoywing the link between the unemployment ratethednflation rate.

That is why the policymakers enlist the aid of Btellips Curve Theory.
Phillips Curve Description on Business Cyclical Phses

The business cycle postulates the increase ancatexrn production output of goods and serviceanineconomy.
Business cycles are generally measured using tinease and decrease in the real gross domestiagtr@&usiness cycles
are the reasons of fluctuations in economic agtitliat an economy experiences over a period of.tihere are four

phases of business cycles such as:

Phases of Business Cycles

Expansion or Boom Period

This phase provides an increase in output andogmmeint and also an increase in demand in the madgtal expenditure,
sales and subsequently an increase in income afitbpAs well as the production level will be hetmaximum capacity. The
unemployment rates will be zero with the exceptibroluntary unemployment and frictional or strueftemployment.in this
phase, both the prices and cost increase at er fatt. However, generally, the public enjoy peosp and a higher standard of
living. The growth rate will eventually slows dovais the economy approaches its peak.In this phalipRlcurve shape is

downward and negative slope. It describes the sevalationship between inflation and unemployment.
Peak Point

In this phasethe output is at maximum and the involuntary unleypent is zero. As the economy goes through
expansion their demands increases and so doeptlugis also. This indicates to an increase irptiee of consumer goods
as well. Income does not have a proportional ire&o, consumers have to review their expenseswndack their
consumption. Aggregate demand in the market wiktagnate. This will mark as the end of the exmenphase. The growth
of the economy stabilizes at the peak for a stemibgd. Then it goes in the reverse direction. la hase, Phillips curve shape

is constant. In this point we describe the conoépiage cumulative gap.
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Contraction Period

At the peak of an economy, demand is stagnant. @ften that, demand starts falling in certain sewtiof the economy.
This is the start of the contraction phase of thdd cycle, which is the opposite of the expangpioase. Investment levels
and employment levels decrease along with the dénTdrere will be a mismatch between demand andsipghe market.
Due to shortage of investment and demand, the persllbecome aware of the shift in the economy laeyl dtart disinvesting,
scaling back operations, canceling orders for gaodslabor. At this turning point in the econonhe prices of the goods also
decrease. Income levels decreases that lead tm fainsumer spending as well. The outlook aboetgbonomy will be
pessimistic and we will see a contraction in ecan@utivities across all sectors. We call this aage recession. In this phase,

Phillips curve shape is flatter or horizontal ortieal shape about the condition of demand in twnemy.
Depression Period

Is the lowest of the all phases of business cydtds.a severe form of recession. In this phase,can see a negative
growth rate in the economy. There will be a cordimidecrease in the demand. The companies thaitadispose of their
stocks will keep reducing their prices. Some corigsawill be forced to shut down due to mountingséss this will adversely
affect employment rates. Interest rate is at itseki. After this phase, the economy will recoverbdgitional investments, and

then the business cycle will continue. In this ghakillips curve shape is vertical with negative.
Graphical Presentation of Phillips Curve Shape in ©ntext of Indian Economy from 1991 To 2015

We have drawn the Phillips curve using log-log mddégorithm) model to remove the variance of sgrigo, we have
taken the log 10 after it has been plotted theliphiturve slopes by the polynomial regression.
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Figure 2: Phillips Curve Shape using Polynomial Regssion Model.
Data Source: The World Bank Dataset

This figure 2 shows the inverse relationship betwese of inflation and rate of unemployment fomsotime,

after that it shows the direct relationship betweste of inflation and rate of unemployment in thdian context from
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1991 to 2015, although we have found a uni-directiorelationship among these variables and not-directional

relationship.

Graphical Presentation of Phillips Curve Shape in @ntext of Indian Economy from Jan-2018 to October-Q19

Fitted Line Plot
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Figure 3: Phillips Curve Shape using Polynomial Regssion Model.
Data Source: RBI & CMIE
This figure 3 shows that there is no short rurooglrun relationship between inflation and unemplewt during
this period of study because inflation is at highall as Unemployemnt . Therefore, in the figuneecan see that there

is a upward and flatter Phillips curve shape. T very concerning subject of the Indian economy
CONCLUSIONS OF THE STUDY

It is concluded in this study that there existsharsrun or long run Phillips curve relationshiprt 1991 to 2015 in the
Indian economy as shown in the graphical presemtatf Phillips curve shape. We have mentioned feadies which are
premised on the Phillps Curve, namely, Cyril A. Ok, (2005), Fumitaka and Furuoka (2007), Fumit&kauoka,

Qaiser, Munir and Hanafiah, Harvey (2013) from otbeuntries and Singh, B. K., et al. (2010), SinBh,and Verma,
NMP (2016)Kumar, M. and Vashist, D.C. (2012) frondib. These studies had established similar reanlissupported
that the Phillips Curve trade-off that still exidten the economies. However, we have talked abmuetent economic
slowdown situation in an Indian economy, and thenhave found that there is no short run Phillipsseuelationship
exists from Jan 2018 to October 2019.

In addition, there are three ideologies on theliphilcurve theory such as tletassical (Keynesian), Monetarist
andthe Neo-ClassicaMhich describes different ideas on Phillips cuspgroach and criticized own concept for example
the classical economists occurs when there is\arse relationship between inflation and unemplayméhe monetarist
economists occurs when there is an inverse rektipnwhich exists in only the short term period inuthe long run there
is a direct relationship between inflation and upkyment due to adaptive expectations. The nessidalsapproach

occurs when that is kinked shape Phillips curvestsxin the economy. The core issue is about hostrike a balance
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between inflation and unemployment, especially Ititkan economy spirals downwards in its presenP@EXD0 % at Q1,

FY, 2019-20 and dismally high unemployment recoir®.4% at FY 18 according to the latest surveysreenists and

policy makers can achieve this desired balancerawidg the concepts such as jawboning, wage cpode wage freeze,

tax linked wage policy and carrot and stick policy.
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