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ABSTRACT

The main object behind the study is to explore ltrg run and short run dynamics of inflation in eas
Pakistan. For this purpose study used annual dafa fo 2012. Johansen co integration approached ts
check long run equilibrium while ECM (Error Corrieet Model) is used to check short run dynamics. fdseilt
highlighted GDP, M2, energy crises, import and entrgovernment expenditure, output gap and adaptive
expectation create inflation while development exfieire negatively corrected with inflation. Theudy
concluded that in Pakistan demand side and sujgdyisflation persist.
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INTRODUCTION

Inflation is defined as continuous rise in gengrate level of the country or economy, another wagefining
inflation is that inflation is a process in whiclergeral price index is increasing in persistentlg aalue of
money decline. The issue of rising inflation is e phenomena in most of economy. In case Pakiisti@tion
is primary issues among all other issues. From @wim and business perspective, inflation rate istijio
influence by the stock of qusai money, exchange, @dmestic output level, interest rate, fiscalaiefenergy
crises, law and order condition etc.

Inflation is major problem in Pakistan as well assmof developing and developed countries. Due drigh
inflation level people need more amount of moneyntake daily transaction and people has demanding mo
money and value of money decline. Inflation alsgati&ve effects on saving rate in society and pesphsstitute
their saving towards consumption due to high pieeel. In Pakistan most of demand side and suggby factor
are found. Inflation can be a result of shocksh® supply of certain food items and world oil priocreases.
Recent rise in oil prices pretense of increasgwices of almost all other commodities of the coneubasket.
This supply side effect cannot be countered withhblp of demand management policy. However, gorent

of Pakistan still designs policies which back dedside inflation.

The demand side pressures were often consideremh asutcomes of 9/11 incidence and combination of
expansionary fiscal and monetary policies. Domedtimand increase due to high inflows of remittarfoas
abroad, liberal demand management causes increaf@mst gap and upward trend in price level. Thap @
filling by sharp increase by imports and increaade deficit.

Ease in fiscal policy in last few year in Pakistdso create inflationary pressure and further wittencurrent
account deficit. It's widening the saving investigap, which finance through external sources. eege,
fiscal deficit finance through money creation atseates inflation in case of Pakistan. Another grdsehind
high level of general price level is expansionamynetary policy. Easiness in credit policy was distieved to
be contributing to high inflation.
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Rising import prices and faster deprecation in Rgkees also considered as an important factor eaticiy
inflation. Similarly, some researcher (Khan and i@a$996) argued that indirect taxes are the mairseaof
inflation in Pakistan.

The question now arises as to what was the mosifisent explanatory factor for inflation in Palast? This
study investigates this question. The paper firss@nts review of literature and discuss differtbebries of
inflation, then present theoretical model and ecoeimics methodology and empirical evidence andllfina
conclusion by giving some policy recommendations.

LITERATURE REVIEW

Different school of economist presents differerpeass of inflation. Most of the familiar theory dggantity
theory of money which provides equation of monegpdy and provides the dynamics of inflation of esse
money supply and quality theory of money which ®tle purchasing power of buyer. In Keynesian drarev
believed to be caused by either an increase ineggte demand or decrease aggregate supply. During
Keynesian era, fiscal policy was considered an imamo tool in controlling inflation.

A.W Philips (1950) investigates the relationshigween inflation and unemployment, this investigatan the
basis of rapid falling in money wages. . this models further investigate by Lipsey (1960), Samueland
Robert Solow (1960). In 1995 Barro investigatelihk between inflation and economic growth.

Kuijs (1998) has investigated the determinanthoée variables: inflation, exchange rate and oufplé study
found that first lag of price, third lag of pridist lag of money supply and first lag of outp@pgare positively
correlated with inflation in case of Nigeria.

Lim and Papi (1997) highlighted on the key detemminof inflation in case of Turkey. For this purpabey
used time series data from the period of 1970 &b1%hey used Johansen Co integration to find aog Irun
equilibrium relation between money, wages pricexgort and import have positive influence on domegstce
level where as exchange rate relate inversely omegtic price of turkey.

Abdullah and Khalim (2009) examined the main deteamts of food inflation in Pakistan. They useddim
series data for the period of 1972 to 2008. Thexdukhansen co integration method to explore thdiedgum
relation. The result shows that money supply, @ita GDP, support price of agriculture product &mold
export and import price are positively associatéth food inflation in case of Pakistan.

THEORETICAL MODELING, VARIABLES & DATA SOURCES

In this study we focus on demand and supply siderdeénants of inflation in case of Pakistan. Theapn of
inflation is written as follows.

LCPI, =a + B,LM2, + B,LGDP, + B,LM, + B,LX, + B,Output _ gap, + S,LCG, + B,LDG, +
ByEnergy _crises, + B,LagCPI, + ¢,

LCPI= Log of Consumer Price Index
LM2= Log of Monetary Aggregate M2
LGDP= Log of Gross Domestic Production
LX= Log price of export goods

LM=Log price of import goods

Output_gap= Real demand relative to real supply
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Energy Crises= difference between energy demancaad)y supply
LCG= log of government current expenditure

LDG= log of government development expenditure

Lag LCPI=log of lag CPI

£ = stochastic error term.

The study used annual data from the period of 1#®7@012. The data has been taken from WDI (World
development Indicator) issue by World Bank vari@ssies. The study also used Pakistan Statisticat Beok
2012 published by Pakistan Bauru of Statistics.

ECONOMETRICSMETHODOLOGY

Most of the macroeconomics time series data anedfmon stationary, so OLS (ordinary least squarthod in
appropriate and lead to spurious results. When slati@s is non stationary we used Johansen coratimg
technique to find long run equilibrium relation. héh time series data is stationary, its meansithahean
value, variance value and co variance value arstaohover the period of time (Gujarati 1995), thefore
going to check long run determinant of inflation tims study first we analysis presence of statipnar
macroeconomics data series. To evaluate the asepce stationary in data we used Augmented Dicler~
(ADF) test, which equation is written as follow.

k
AY, =a,+ B(@-DYiy + X AAY + 4,

i=1

Where Y is the series of data under consideratimh |a is white noise error term, which mean is zand
variance is constant. The ADF test analysis thatnihll hypothesis is unit root against the alteweahypothesis
of stationary time series data (Dickey and Full&31)

The concept of co integration first time introdudsdGranger in 1981 and empirically analysis itysEngle and
Granger in 1987. In Econometrics literature theeetavo method to test the existence of co integnaith model.
(1) Residual Based Augmented Dickey Fuller techaidasigned by Granger and Engle in 1987 (2) Johanse
full information maximum likelihood approach progasby Johansen and Juselius in 1990. After anallsis
long run equilibrium relation among the variableage and Granger provided ECM (Error Correction
Mechanisum) to obtain information on the speeddfistment towards long run. The weakness of Engte a
Granger approach is that it include low power andef sample bias. It is not helpful when we useaterthan
two variables. (Dolado, Jenkinson, & Sosvilla-Rivel991; Charemza & Deadman, 1992), making Jomsise
techniqgue more appropriate. The following VAR (Mchuto Regressive) model used to check multivarcd
integration among the variables.

Z,=AZ_ +.... +AZ_ U

Each equation in above VAR model can estimate thi¢ghhelp of OLS because each variable in Z is =g
on lagged values of its own and all other varialdfethe system of equations. Since it is assed Zhit non
stationary, so it can be written on above VAR modelfirst difference or error correction form adlda

(Cuthbertson, Hall, & Taylor, 1992)

AZI = r Azt—l +...... + rk_lAZt_k+1|_|Zt—k + ﬂt
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F=—(1-A-A—.mA)G{ =1....K-1)

The above model provide the information of the slan and long run adjustments to the changes by Z
estimatingl” andl'l. The terml1Z,_, gives information on the long run equilibrium asistion among the

variables while information about the number ofiegration relations among the variables in Ziigg by the
rank of the matriX1. If the rank of matrix id1 is O<r<n, there are r linear combination in theR/Model.

In above model the parametersldfis break into two component,andp, wherea provided the information of
error correction and there component shows thedspadjustment infAZ, andB shows the number of vectors
which are co integrated between non stationaryabbes

Johansen and Juselius used two likelihood methondssotrace value and another one is maximum eigare
test, which determine the co integration rank astth®&ted the long run cofficent in the matrix. Tdguation of
trace value test written as follow.

P
Ao =—2INQ=-T Zln(l—/\i)
i=r+l

the null hypothesis in above Johansen co integrdéet is that the number of distinct co integrat@ctors is
less than or to r against the alternative hypoth#st r>0. The maximum eigenvalue test, used tecti¢he
presence of a single co integration vector is baseithe following equation.

Ane ==2INQ:1 /1 +2) = TIn(U=4,.,)

Max eigenvalue tests the null hypothesis that thmber of co integration vector is r, against thecsic
alternative of (r+1) co integration vectors

RESULT AND DISCUSSION

In this study we conduct analysis in three stapt,fthe ADF test was conducted to test the umit o the time
series variables. Next, Johansen full informaticaximum likelihood test to check the long run redatamong
variables and last ECM was used to obtain the shartlynamics in the model.

Tableno.1 ADF (Augmented Dickey Fuller) Test

Variables Level First Difference
LCPI -1.66 -5.64*
Lag LCPI -2.51 -4.47*
LEC -1.24 -8.77*
LGDP -1.47 -6.33*
LX -2.02 -9.87*
LM -2.11 -7.45%*
LGDP -0.98 -3.14*
Output Gap -2.87 -12.36*
LDG -1.44 -4.14
LCG -0.98 -4.51*

*significant at 5%

Johansen co integration method requires that allvriables are integrated order i.e 1(1). Abovdetano. 1
shows that the results of ADF unit root test andficon that all the variables are integrated at oatee.
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At second step, the research try to found numberoeihtegrated equation in the model by using maxm
eigenvalue and trace statistics value. Null hypsithés set that there are no co-integrated veagesnst the
alternative hypothesis that there is at most Integrated vector and so on. In our results it sitbthat there are
at most 4 co-integrated vectors which show long association among the variables. The result Jemaos

integration likelihood test given below in table. 2oand 3

Table No.1 and 2: Unrestricted Co-integration Rank test (trace) and Unrestricted Co-integration
Maximum eigenvalue test.

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue Statistic Critical Value obr=*
None * 0.247735 571.3188 239.2354 0.0000
At most 1 * 0.195752 428.1316 197.3709 0.0000
At most 2 * 0.142388 318.5542 159.5297 0.0000
At most 3 * 0.127791 241.2917 125.6154 0.0000
At most 4 * 0.099674 172.5183 95.75366 0.0000
At most 5 * 0.089937 119.7039 69.81889 0.0000
At most 6 * 0.065202 72.30045 47.85613 0.0001
At most 7 * 0.040848 38.38571 29.79707 0.0040
At most 8 * 0.029266 17.40778 15.49471 0.0255
At most 9 0.004893 2.467044 3.841466 0.1163

*significant 5 % level

Unrestricted Cointegration Rank Test (Maximum Eigduoe)

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Value obr=*
None * 0.247735 143.1872 64.50472 0.0000
At most 1 * 0.195752 109.5774 58.43354 0.0000
At most 2 * 0.142388 77.26244 52.36261 0.0000
At most 3 * 0.127791 68.77345 46.23142 0.0001
At most 4 * 0.099674 52.81442 40.07757 0.0011
At most 5 * 0.089937 47.40341 33.87687 0.0007
At most 6 * 0.065202 33.91473 27.58434 0.0067
At most 7 0.040848 20.97793 21.13162 0.0525
At most 8 * 0.029266 14.94074 14.26460 0.0390
At most 9 0.004893 2.467044 3.841466 0.1163

*significant 5 % level

At second step, the study has found number of tegiated equation in vector with the help tracésties and
maximum eigenvlaue statistics. Table no. 2 anda8vstthat null hypothesis that there is no co ird&st vector,
there is at most one co integrated vector, thea¢ msost 2 co integrated vector, there is 3 cayatied vectors,
there is 4 co integrated vectors, there is 5 aegirdted vectors, there is 6 co integrated vectioese is 7 co
integrated vectors and also there is 8 co intedragetors. It means that there is 8 co integratadors in long
run equilibrium. The result support that therelevated relationship among the variables.
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Table No. 3: Long run Equation: Normalized Co-integration coefficients: Dependent Variable CPI

Variables Coefficients t-value
LMm2 0.692* 7.21
LGDP 0.457* 5.33
LM 0.401* 2.54
LX 0.651 1.47
L_Output Gap 1.742* 4.17
LCG 1.247* 2.14
LDG -1.143* -4.23
L_Energy Crises 0.847* 3.64
L_lag CPI 0.411* 6.19

*significant at 5%

The long run coefficients of CPI model are showrtahle no. 4. The results show that money is paiti
correlated with inflation in case of Pakistan. Tdwefficient of LM2 shows that 1 percent increasarioney
supply causes 0.69 percent increase in price 8v€PI on average in long run or other words wes $hgt price
elasticity with respect to broad money is0.61. rifgult is according classical quantity theory ofney This is
demand side inflation, because higher money suppdgite more aggregate demand. The coefficient agsgr
domestic product is positive and significant, 1ceat change in GDP cause to increase in 0.457 lanved The
justification behind is that higher income causesigher aggregate demand and increase pricejsthatso
demand side inflation.

The coefficient of import of goods and services jgositive, the coefficient shows that if 1 percemrease in
import goods and services price increases by 04 positive sign of import of goods and serviglesws that
most of Pakistan import are consumer goods, if ®akiimport capital goods its causes increaseddymtion in
domestic level and price level decline. The anotieason the positive sign of coefficient of impgaods and
services more imports of goods causes to declimeedtic income and investment, which cause decline i
production of goods and services and causes sg#yinflation.

The coefficient of exports of goods and servicesagative but the t value of exports shows insigaift. The
negative sign of export goods and services shoatshiigher export of goods and services causes tedmue
increases causes more investment and finally iseseaggregate supply. Higher export also incredseestic
production which leads the firm to achieve econanoiEscale and cost of production decline. Explsa affects
demand side inflation because country demand igerdae to foreign demand.

The coefficient of demand relative to supply pressurepresent the output gap. The coefficient evhahd
relative to supply is greater than one, it is shawsipward pressure on price level. The coefficddmutput gap
is positive and significant. 1 percent increaselitput gap causes to increase in 1.74 percentda [avel.

The coefficient of current government expenditurel alevelopment expenditure are positive and negativ
respectively. Both coefficients are significanttistécally. Current government expenditure coeéfiti shows
that as government current expenditure increased pgrcent causes to increase inflation by 1.2&quér
because current government expenditure stimulagegeggte demand. Development government expenditure
coefficient shows that as development governmepemditure increases by 1 percent inflation is dese by
1.14 percent because higher development expenditumellate aggregate supply and encourage domastic
foreign investment.

Recently, energy crises is key issue of Pakistama&my and main cause of inflation in Pakistan thstade
adversely effects all sector of economy speciailljustrial sector. The coefficient of energy crisdsich is
based on energy demand over energy supply is y@sitid highly significant. Coefficient shows thatemergy
crises increases by 1 percent inflation is incredse0.84 percent in case of Pakistan.

Rising prices create expectations for future imdlat Future expectation play vital role in detemed future
price level. People expect higher salaries duegbeh future prices, speculation in security améficial assets,
credit for manufacturing sector, estate shocksfitpeekers etc. expect higher prices in futureisTh
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phenomenon is capture trough lag CPI in the mddw. sign of lag CPI is positive which shows andhsigant,
S0 uncertainty also effect inflation in case of iB&in.

Tableno. 5: Error Correction Model: Short run dynamics (Dependent Variable D(LCPI))

Variables Coefficients t-statistics
Speed of Adjustment / Error correction term -0.301* 2.33
D(LCPI(-1)) 0.231* 2.14
D(LCPI(-2)) 0.478 0.21
D(LM2(-1)) -0.245 1.47
D(LM2(-2)) 0.423 1.98
D(LX(-1)) 0.987 0.85
D(LX(-2)) 0.145* 3.66
D(LM(-1)) -0.214* 2.11
D(LM(-2)) 0.419 1.78
D(LCG(-1) 0.932 0.22
D(LCG(-2) 0.147* 4.55
D(LDG(-1)) 0.654* 4.97
D(L output gap(-1)) -0.217* 8.21
D(L output gap(-2)) 0.347 0.66
D(L energy crises(-1)) 0.222* 7.22
D(L energy crises(-2)) 0.132* 5.01
Adjusted R square 0.491

F statistics 3.77

*significant at 5% level

In table no. 5 study shows the mechanism of shortdynamics. The coefficient of speed of adjustnsuiws
that how much time would be taken by the economgesbore long run equilibrium. Negative sign of epef
adjustment shows that over estimate of inflatioshiort run or other words we say overshooting 8étion in
case of Pakistan. It is adjusted 30 percent annaatiording to this study short run dynamics caofit.

CONCLUSION

The aim of the study is to found out long run adl @e short run dynamics of inflation in case okiBtan. The
result shows that money supply, current governnegpenditure, imports, energy crises, output gap ginds
domestic production positive contribution in cagePakistan. The study also proves that there ieffect of
exports in inflation. The result of error correctishows that overshooting of inflation which iswadj30 percent
annually or required almost 3.5 years to adjust. itSs concluded that in case of Pakistan, bothpsuside
inflation as well as demand side inflation prevail.
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