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THE DETERMINANTS OF IN-
FLATION IN KUWAIT: AN EM-
PIRICAL INVESTIGATION

Abstract

We conduct empirical analysis of the main factors influ-
encing inflation in Kuwait. The State of Kuwait is repre-
sentative of small open economy facing capital mobility.
Due to the lack of well-developed domestic financial
market and domestic investment opportunities a model of
price determination is developed and tested based on
supply-side constraints, demand pressures, and spillovers
from external factors, as well as the role of second-round
effects and entrenched expectations on price adjustments.
The main finding useful for the conduct of monetary
policy in Kuwait is that money supply, domestic and
foreign interest rates, the exchange rate, and world prices
are the main determinants of consumer prices in Kuwait.
Exchange rate pass-through and money supply shocks
come up as the foremost factor and predominates in the
inflationary process.

here is a consensus among eco-

nomic researchers that inflation
is economically costly. It inhibits
growth, makes management of na-
tional economy a very difficult task,
leads to random distribution of in-
come, undermines the coordinative
properties of the price system, diverts
resources away from direct want-sa-

tisfaction.
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Several empirical studies have ana-
lyzed the relationship between infla-
tion and long-run economic growth.
In a cross-sectional analysis, Barro,
1996 found a negative relationship
between inflation and economic
growth. Fischer, 1996 reached the
same conclusion. According to Chari
et al. 1996, a 10 percent increase in the
inflation rate causes a decrease of the
growth rate of real GDP between 0.3
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and 0.7 percent. To explain how infla-
tion hinders economic growth, (Choi
et al., 1996) argue that inflation tends
to reduce real return received by sa-
vers and investors, which in turn
reduces capital formation and long-
run real activity.

The detrimental impact of infla-
tion on purchasing power and aggre-
gate economic performance has made
inflation targeting the paramount pol-
icy objective of almost all central
banks. Thus knowledge of the causes
ofinflation is a prerequisite for accom-
plishing that objective. This knowl-
edge is particularly important for
developing countries, which strive to
achieve sustainable long-run econom-
ic growth.

The aim of this study is to investi-
gate the dominant factors influencing
inflation in an open developing coun-
try like Kuwait where the lack of well
developed financial markets makes
domestic money holdings vulnerable
to changes in international opportu-
nity costs in the same way as domestic
opportunity costs do. This type of
analysis, which has not been done
before, would be extremely useful to
monetary policy in this country for
limiting the causes of inflation. The
only study on the determinants of
inflation in Kuwait was a descriptive
analysis by Elsamman, 1989, who
argues that external factors (such as

import prices), and internal factors
(such as government expenditures,
consumption and investment expen-
ditures, money supply, and market
structure) are the main causes of in-
flation in Kuwait.

Based on the market equilibrium
conditions, we develop and test a
dynamic error-correction model of
inflation and subject it to a battery of
tests in order to prove its statistical
adequacy and examine its structural
stability. The empirical model is found
to generate good forecasts of inflation
and tracks the data reasonably well.
The main finding useful for the con-
duct of monetary policy in Kuwait is
that money supply, oil revenues, do-
mestic and foreign interest rates, the
exchange rate, and world prices are
the main determinants of consumer
prices in Kuwait.

The remainder of the study is
organized as follows. Section II pro-
vides briefing of various schools of
economic thought contribution to in-
flation analysis. Section III describes
the proposed model and examines the
underlying theoretical foundations.
Section IV outlines the empirical
methodology and describes the data
used in the study. Section V reports
the empirical results and discusses the
policy implications of the study. Sec-
tion VI conclusions.
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Literature Review

Literature on inflation is huge and
its survey is beyond the scope of this
paper. Indeed, we cannot add more
than many Journal of Economic Lit-
erature surveys of detailed debates on
inflation issues (Kilian, 2008; Stock
and et al., 2003; Fischer and et al.,
2002; Williamson, 2000; Clarida et al.,
1999; cf. Frisch 1983)

Inflation econometric modeling
distinguishes between supply-side
constraints, demand pressures, and
spillovers from external factors, as
well as the role of second-round effects
and entrenched expectations on price
adjustments as main determinants of
inflation. This paper draws largely on
Kibritcioglu, 2002 to present briefing
of various contributions of competing
schools of economic thought. The
main goal of this briefing is to high-
light inflation dynamics determinants
in order to derive inflation equation
and empirical implementation using
State of Kuwait data.

Inflation Definition

Kibritcioglu, 2002, page 45, states
that "Inflation is defined as sustained
increases in the general price level for
goods and services in an economy".
Inflation is called demand-pull if equi-
librium price level in a domestic mar-
ket for goods and services rises
continuously as a result of continued

excess demand conditions in succes-
sive time periods. Aggregate demand
grows faster than the level of aggre-
gate supply and ““pulls” prices higher.
Inflation is called cost-push inflation if
production costs increase continu-
ously as in the cases of rising imported
input prices, wages, taxes, interest
rates, or exchange rates".

Decomposition of observed infla-
tion into its demand-pull and cost-
push components is not easy because
price movement is a dynamic process,
and supply and demand shocks to
prices are mixed and simultaneous.
Also, past inflation may cause present
inflation. Most economic theories
bring together demand-pull and cost-
push inflation channels in explaining
inflation. Other criteria, besides de-
mand-pull and cost-push, are needed
to classify inflation theories.

Alternative possibilities to distin-
guish various types of inflation the-
ories include:

1- Distinction between short-run
and long-run inflation theories.

2- Distinction between closed and
open economy models of infla-
tion.

3- Theories of low-, high- or hyper-
inflation.

4- Distinction between perfect com-
petition and monopolistic compe-
tition models.
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5- Theories with assumptions of per-
fect or imperfect information.

6- Distinction between fiscal and
monetary theories of inflation.
For the purposes of the present

study, it seems more appropriate to

classify and compare theories of infla-
tion according to major debates be-
tween competing schools of economics.

Classical and Neoclassical
(Monetary) Inflation Theories

Classical economists (e.g., David
Hume, Adam Smith, David Ricardo
and John Stuart Mill) and neoclassical
economists (e.g., Leon Walras, Alfred
Marshall and Arthur C. Pigou) used
the quantity theory of money (QTM)
to explain inflation. According to The
QTM, the value of all sales of goods
must necessarily balance the value of
all purchases:

My=pT (1)

Where: M is money supply, v is the
velocity of money, p is the general
price level, and T represents the real
volume of transactions. If one as-
sumes, following the classical econo-
mists, that v and T are constant in the
short run, equation (1) can be rewrit-
ten to yield a price equation for the
economy as follows:

Equation (2) states simply that
doubling the money supply doubles
the price level, everything being equal.
That is, the general price level is solely
an increasing function of money sup-
ply, or in other words, an excess
supply in the money market causes,
other things being equal, an excess
demand in the goods market. In its
extreme interpretation, this simple
classical or neoclassical relationship
states that inflation is only a monetary
phenomenon if one ignores the possi-
ble changes in v and T. Therefore, in a
classical or neoclassical economy, the
money supply should be reduced to
fight against inflation. OBrien (1975)
argues that there are some differences
between inflation transmission chan-
nels in classical and neoclassical ver-
sions of the QTM. The neoclassical
model supports less transmission me-
chanisms than the classical model
because it is based on the assumption
of full employment, and it is charac-
terized by a dichotomy between the
real and monetary spheres. Real
wages will be determined in the real
sector (labor market) while nominal
prices are a function of the money
supply". Therefore, increases in the
money supply increase the general
price level by leaving the volumes of

Y 2) goods demanded and supplied, and
P=7 hence, activity level unchanged. Some
(1) According to the neoclassical paradigm, there’s no cost-push inflation.
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classical economists like David Hume
do not assume full employment and
there is no room for a dichotomy.
According to Hume, an increase in
the money supply does increase the
general price level through a different
transmission mechanism. The in-
crease in nominal cash balances of
economic units initially results in
higher expenditures for goods, and
hence, in higher production. Then,
under the assumption of underem-
ployment, prices start to adjust to
risen money supply. As a result,
money is not neutral as in the neoclas-
sical model; it has also some real
effectsin the short run. In other words,
Humes monetary approach differs in
describing the process of inflation in
the short and long run by allowing
some price rigidities in the short run.

Keynesian Inflation Theory
analysis

Keynes (1940)® developed a dif-
ferent demand side model of inflation
with price rigidities mainly in the labor
market. In his model of “inflation
gap”, Keynes describes a redistribu-
tion process in which “inflation acts
like a pump that transfers income
from wage earners who have a low
propensity to save and a low marginal

tax rate to the entrepreneurial sector
with a higher propensity to save and a
higher marginal tax rate” (Frisch,
1983: 230). An unexpected increase
in aggregate demand (inflationary
gap), as in the case of a war, leads to
a price increase under full employ-
ment conditions, and this, in turn,
creates unanticipated profits for firms
while nominal wages remain tempora-
rily constant. Rising profits create an
additional excess demand in the goods
market. However, the lagged attempt
of firms to satisfy the initial excess
demand in the goods market creates
an excess demand in the labor market.
Resulting competition among entre-
preneurs for fully employed labor
pushes nominal wages higher until
restoring real wages to their initial
level. The increase in real wages in-
duces a new demand pressure in the
goods market. Prices increase again. If
the wage-lag mechanism still con-
tinues to work, an inflation spiral
occurs which can be defeated only by
reducing aggregate demand (e.g., tax
increases and/or cuts in government
spending) and/or reducing rigidities
by, for example, implementing an

appropriate income policy.

(2)  John Maynard Keynes’ (1936) book, The General Theory of Employment, Interest and
Money, was based mainly on the assumption of underemployment equilibrium with a fixed
general price level. That is, it was not designed to analyze the dynamics of inflation.
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Neo-Keynesian Approach to Infla-
tion: The Philips Curve Debate.

Inflationary gap model developed
in Keynes (1940) is a demand-pull
model including wage rigidities in the
short-run and excluding details on the
money market developments (as in the
quantity theory of money). Further-
more, as mentioned by Humphrey
(1981), Keynesian (nonmonetary) de-
mand-pull inflation model was influ-
enced by some cost-push inflation.
Most Keynesian economists treated
demand-side shocks as the primary
cause of inflation but accepted the
possibility of inflationary effects ori-
ginating from supply-side shocks.
Arthur Smithies (1942) and the others
introduced formal presentation of
Keynes verbal analysis of inflationary
gap model and their explanations
prevailed until the mid-1970s®. The
Neo-Keynesian macroeconomics, or
Keynesian neoclassical synthesis, is
based primarily on:

I- The IS-LM closed-economy mod-
el developed mainly by Hicks,
1937 and Modigliani in the late
1930s and 1940s.

2- The Phillips curve (devel-
oped,1958, by Phillips and Ri-

chard Lipsey 1950s, and extended
by Samuelson and Robert Solow)

3- The Fleming-Mundell (F-M)
small-open-economy model and
popularized by the IMF in the
1960s.

Keynes-Smithies investigated in-
come redistribution causes of infla-
tion. This channel was not included
in the standard IS-LM model. That is,
there was no room for continuous
price increases, or inflation, in the
neo-Keynesian IS-LM world. On the
other hand, the difference between
Keynesian and classical theories of
income determination was reduced
to differences in interest-rate sensitiv-
ity of money demand, and hence, to
the shape of the curve for money
market equilibrium (LM).Accord-
ingly, the Keynesian and neoclassical
synthesis incorporated labor market
dynamics into the IS-LM model by
taking into account the Phillips curve
(PC) to remove the missing wage-price
loop enabling inflation equation inte-
gration in the equilibrium system:

T=o.u (3)
where 7 represents the inflation rate

and p is the unemployment rate. The
trade-off, or negative correlation, be-

(3)  In Section 2.4, we go back to the Keynes-Smithies theories in order to stress the role of income
distributional effects in inflation dynamics when summarizing the cost-push theories of
inflation developed by structuralists, neoMarxian economists post-Keynesians, disequili-

brium economists.

(5]



Abdullah Alsalman

tween inflation and unemployment
was stated by o < 0. A decrease in p
(i.e.: an increase in the inverse of u),
was interpreted as an indication for
excess demand in labor factor and
hence in goods markets, according to
the demand-pull explanation for in-
flation. Regarding observed evidence,
the demand-side determination of in-
flation within the IS-LM-PC frame-
work failed to explain economic crises
(stagflation in the late 1960s and
1970s). First and second oil-price
shocksin 1973-74 and 1978-79 created
worldwide recessionary and cost-push
inflationary effects at the same time.
The observed evidence on incompat-
ibility between the PC relationship
and the co-existence of stagnation
and inflation was actually predicted
by monetarist economists. Friedman
and Phelps proposed an expectations-
augmented PC in the late 1960s:

7= aU+ Br° 4)

where m¢ is inflation expectations
while (§ represents the expectation
adjustment parameter. In the short-
run, there is still a negative relation-
ship between inflation and unemploy-
ment for a given we¢. That is, inflation
expectations act as a shift variable in
the model. However, assuming that
B =1and w¢ = 7 in the long-run, the
PC must be vertical according to the
monetarist critique of the standard
PC. In other words, there is no trade

off between 7 and U in the long run,
and the vertical long-run PC repre-
sents a kind of “‘natural rate of un-
employment™.

According to the monetarist econ-
omists, the formation of inflation ex-
pectations is backward-looking, or
adaptive, in the sense that not all
information is available to economic
agents during their formation of price
expectations (the expected rate of in-
flation at time t is only a weighted
average of the actual inflation rate and
the expected inflation rate in the pre-
vious period).

Monetarist-Structuralist De-
bate: Demand-Pull vs. Cost-
Push Inflation

From 1960 up to oil price shock in
1973-74 the discussions on inflation
causes were dominated by the debate
as to whether inflation is a demand-pull
or cost-push issue. Cost-push theories
attribute inflation (and disinflation) to
non-monetary, supply-side effects that
change the unit-cost and profit markup
components of the prices of individual
products (cf. Humphrey, 1998). The
structuralist approach to inflation is
one of the major contributions to the
cost-push inflation theories (cf. Stree-
ten, 1962 and Baumol, 1967).

The first implementation of struc-
turalist inflation models to Latin
America, in the 1960s, focused on

(5]
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productivity differences between the
industrial and agricultural sectors.
The second implementation of struc-
turalist inflation models, in the 1970s,
to the Scandinavian countries stressed
the role of collective bargaining and
wage setting mechanism.

Rational Expectations Revolution

After oil - price shocks in late
1970s, rational expectations econo-
mists dominated inflation debate:
Economic agents form their macroe-
conomic expectations ‘‘rationally”
based on all past and current relevant
information available, and not only
on past information, or adaptive,
price expectations. Accordingly, the
errors in price expectations are totally
random (independent of each other).
The rational expectations approach to
the business cycle and prices generated
a vertical Phillips curve both for the
short- and the long-run. For example,
if the Central bank announces a mone-
tary stimulus in advance (fully antici-
pated monetary policy), economic
agents expect that prices rise. In this
case, monetary policy cannot have
any real effects even in the short-run.

New classical: the real business cy-
cle approach to inflation dynamics.

New classical macroeconomists,
real business cycle theorists argued
that economic activity fluctuations

originate from real (aggregate supply)
shocks rather than monetary (aggre-
gate demand) shocks. New classical
economists under-estimate the effect
of price rigidities because they assume
that all markets clear continuously.

New Keynesian: Microeconomic
foundations of inflation dynamics

The new Keynesian economists
developed microeconomic causes of
price rigidities in order to remove the
Keynesian ad-hoc assumption of fixed
wages and prices in the short run and
attack the new classical assumption of
“continuous market-clearing. Ac-
cording to the new Keynesians, wage
and price stickiness in the short run
can be explained by factors like ““‘small
menu costs” or “‘staggered (or non-
synchronized) wage and price changes
(cf. Mankiw, 1985, Taylor, 1998).

New Neoclassical Synthesis.

Since the early 1990s, the sharp
difference between the emphasis of
new Keynesian and new classical
economists on the major origins of
business cycles and price movements
has been increasingly softening, and a
new neoclassical synthesis (NNS) is
now on the agenda of macroeco-
nomics. According to Goodfriend et
al., 1997, the new generation of quan-
titative models of economic fluctua-
tions has two central elements:

(5]
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1- Systematic application of inter-
temporal optimization behavior
of firms and households, and ra-
tional expectations.

2- Incorporation of imperfect com-
petition and costly short-run price
adjustments into dynamic macro-
economics.

Model Specification

The overall price level (P) is a
weighted average of the price of trad-
able goods (PT) and the price of the
non-tradable goods (PNT). After ap-
pealing to the law large numbers and
log-linearizing the price index around
a zero inflation steady state, we obtain
the following expression for the evolu-
tion of the price level as function in
log-linear formas:

log P = a(log PT) + (1 — a)(log PNT), (1)

where 0 < a < 1 represents the share
of tradable goods in total expenditure.
The structural parameter « is a func-
tion of the technology curvature para-
meter and the elasticity of demand.

The price of tradable goods (PT) is
determined exogenously in the world
market and, in domestic currency
terms, depends on foreign prices (P/)

and the exchange rate (¢)¥:

log P,T = loge; + log P’; (2)

Therefore, the depreciation of do-
mestic currency and the increase in
world prices will lead to an increase in
the overall price level. This is the ex-
change rate pass-through. Since Ku-
wait is an open economy, a greater part
of inflation is expected to be imported.
With Kuwaiti Dinar practically being
pegged to the US dollar, prices tend to
rise at times when the dollar is weak
against the Yen and European curren-
cies, which are the currencies of the
major sources of Kuwait imports.
Hence, we will use the trade weighted
average exchange value of the US dol-
lar as a proxy for the exchange rate
variable in equation (2). According to
Kandil and Morsy, 2009: 3 “GCC
countries have traditionally pegged do-
mestic currencies to the U.S. dollar...
U.S. dollar depreciation may have con-
tributed to inflationary pressures, rais-
ing questions about the sustainability
of the peg in GCC. The downward
trend in the U.S. dollar implied a
depreciation of GCC national curren-
cies relative to other trading partners
currencies, particularly the Euro. As a
result, import prices soared in many
GCC countries. It is estimated that at
least 20 percent of inflation is attributed
to the surge in import prices. This led
Kuwait to abandon the peg of the dinar

4 Exchange rate e is defined as amount of domestic currency for one unit of foreign currency.
An increase (decrease) in e indicates domestic currency depreciation (appreciation).
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to the U.S. dollar in May 2007 and
establish a (weighted) peg to a compo-
site of currencies for major trading
partners’.

The price of non-tradable goods
(PNT) is determined in the domestic
money market, where demand for
non-tradable goods is assumed, for
simplicity, to move in line with the
aggregate demand in the economy.
Thus, the price of non tradable goods
is determined by the money market
equilibrium condition where real
money supply (Ms/P) equals real
money demand (md), which yields
the following equation for non-trad-
able goods prices:

log PNT = B(log M5 —logm{) (3)

where M?%. represents the nominal
stock of money, m? is the demand
for real money balances, and (3 is a
scale factor representing the relation-
ship between aggregate demand and
the demand for non-tradable goods.
The demand for real money balances
(md) is assumed to depend positively
on real income and negatively on
inflationary expectations and foreign
interest rates:

m?:f(J’rE(Wt)”’tH) (4)
where y; represents real income, E(7;)

are expectations made in period ¢ — 1
about inflation in period ¢, and ;4| is

the expected nominal foreign interest
rate in period ¢+ 1 adjusted by the
expected change in the exchange rate
in period ¢ + 1.

Theoretically, an increase in real
income will stimulate money demand,
whereas an increase in the domestic
opportunity cost variable (expected
inflation) will lead to a decline in the
demand for money.

An important note arises in this
connection. In oil-producing coun-
tries in general, Kuwait in particular,
oil revenues flow to the government. A
substantial part of it is used for public
sector imports and reserve accumula-
tion, and only a small part is allocated
to the private sector. Therefore it
would be more realistic to use non-
oil real GDP as a determinant of
money demand instead of total real
income. Second, while domestic finan-
cial assets are an important substitute
for domestic money holdings, two
other financial assets should be con-
sidered particularly in open econo-
mies. In open economies with
relative capital mobility, international
opportunity costs of holding money,
such as foreign interest rates and ex-
change rates, may also influence do-
mestic money holdings much in the
same way as domestic opportunity
costs do. This is particularly impor-
tant in developing countries like Ku-
wait where there is a lack of adequate
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financial assets in which to hold
wealth. Higher foreign interest rates
may induce domestic residents to in-
crease their holdings of foreign finan-
cial assets, which in turn could be
financed by drawing down domestic
money holdings. A change in the
exchange rate could also affect port-
folio decisions assuming a high degree
of substitution between domestic
money holdings and foreign financial
assets. Thus, in the absence of a well-
developed financial market, and given
that Kuwait currency was pegged to
the U.S. dollar, we hypothesize that
interest rates in Kuwait are strongly
influenced by interest rates in the U.S.
For this we use U.S. short-term inter-
est rates as a proxy for interest rates in
Kuwait.

Based on adaptive expectations,
the expected rate of inflation in period
t is assumed to be equal to:

E(m) = d(Alog Py_y) + (1 = d)E(m—1) (5)

where (Alog P,_1) is the actual infla-
tion rate in period 1 — 1 and E(7,_1) is
the expected rate of inflation in period
t — 1.1If, for simplicity, we assume that
d =1 then we have the following
reduced-form equation for inflation:

E(mr) = Alog Pr—y) ~ (6)

Moreover, based on similar as-
sumptions regarding the formulation
of expectations, we assume that the
expected foreign interest rate (r,41),
corrected for the expected change in
the exchange rate, is equal to the
observed rate in period t:

E(r1) =11 (7)

which means that an increase in ex-
pected future foreign interest rates
(r;11) is assumed to lead to a decrease
in current real money demand as a
result of substitution effects. Substi-
tuting equations (6) and (7) into equa-
tion (4) yields the following log-linear

money demand equation:
log M;l =y logy; — c3Alog P —cqry (8)

Substituting equation (8) into
equation (3) yields:
log PNT = B(log M, — ¢31og yy
+c3Alog Py + cqry) 9)

Now equations (2) and (9) can be
substituted into equation (1) to yield

the following price equation

logP; = af(log Mt — ¢y log y,
+esAlog Py + cyr) B
+(1—a)(loge, +1og P})  (10)

(5)  In the steady state, MY = M¥ and P, = Pl/.‘, so log P, = [(1 — a)/a]log e, that is the exchange
rate pass-through is the unique inflation determinant of inflation.

(5]
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Based on the discussion above,
some a priori assumptions can be
made regarding the signs of the ex-
planatory variables. In particular, an
increase in money supply (M;), ex-
pected inflation (Alogp;_;), the ex-
change rate (e;), foreign prices (P);),
and the interest rate (r;) will cause
prices to increase, whereas an increase
in real income (y;) will cause prices to
fall.

The Econometric Methodology

Testing for unit root

The intuition behind unit root test
is as follows. If a variableyisstationar-
y(ortrend stationary), then it has a
tendency to return to a constant (or
deterministically trending) mean.
Therefore large values will tend to be
followed by smaller values (negative
changes), and small values by larger
values (positive changes). Accord-
ingly, the level of the variable will be
a significant predictor of next period’s
change, and will have a negative coef-
ficient. If, on the other hand, the series
is non- stationary, then positive
changes and negative changes will
occur with probabilities that do not
depend on the current level of the
series. Accordingly, actual level does
not affectits future value and variables

past values cannot help predict its
future value.

As a first step, the standard unit
root test is carried out using the
Augmented Dickey and Fuller statis-
tic (ADF) and Phillips-Perron (PP)
tests. (cf. Dickey et al., 1979 and
Phillips et al., 1988). Next, Kwiat-
kowski-Phillips-Schmidt-Shin
(KPSS) is applied in order to test unit
root and stationary hypothesis (cf.
Kwiatowski et al., 1992). We allow in
turn for a constant and for a constant
plus deterministic time trend in the
test regressions.

Perron, 1997 developed unit
roots test under the structural break
hypothesis. Since the form of the
break is unknown, we follow the
recommendation of Sen, 2003 and
use the mixed model 102 as the alter-
native. In this model the unit root test
is performed using the z-statistic for
the null hypothesis that « = 1 in the
following regression

Vi =+ 0D+ i+ DT, +6D(Ty)
k

11
tay+ ) Glyite (i)
i=1

Where DT; = 1(t > Tp)t

This is the “Mixed Model” in
Perron, 1997. This model allows for
a break to occur simultaneously in
both the intercept and the slope at

(6) Cf. Glynn et al., 2007 for a survey of unit root tests under structural breaks.
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time T}. It is also an innovational
outlier model where the change occurs
gradually in both the intercept and the
slope.

The choice of the appropriate
break date (7}) and order of the lag-
truncation parameter (k) are deter-
mined endogenously following Per-
ron, 1997, with k-max = 12. In
particular, the break-date 7}, is se-
lected as the value which minimizes
the z-statistic for testing o = 1. The
truncation lag parameter k is selected
using a general-to-specific recursive
procedure based on the z-statistic on
the coefficient associated with the last
lag in the estimated autoregression.
Thatis, the procedure selects the value
of k such that the coefficient on the last
lag in an autoregression is significant,
up to a maximum order k-max. For
each one of the variables, table 1
reports the estimated truncation lag
k, the estimated break date (773), and
the t-statistics of the parameters in
equation (14). The last two columns
report the unit root test statistics and
critical values.

Testing for Cointegration

We model the intertemporal inter-
action between the variables of inter-
est by representing their short-run
dynamics by a vector autoregressive
(VAR) model where all variables are
allowed to be endogenous. Then, the
idea that some or all of them share

common stochastic trends (i.e cointe-
grated) can be tested and exploited to
model their interaction within a vector
error-correction (VEC) model, which
captures both the short-run as well as
the long-run dynamics of the vari-
ables. For the general case, consider
a VAR(k) model of the form:

Xi= @1 X + 0o Xig + o+ Dk 1)
+u+0D;+n,t=1,..,T

where X; is a p x 1 vector containing
the p variables of interest. p is an
intercept term and D; is a matrix
containing deterministic variables
such as trend and dummies. D; can
also include stochastic variables that
are weakly exogenous and excluded
from the cointegration space.

Suppose for the time being that
some or all the variables in X; are I(1).
If we exploit the idea that there may
exist co-movements of these variables
and possibilities that they will trend
together towards a long-run equili-
brium state, then by the Granger
representation theorem, we may posit
the following testing relationships
that constitute a vector error-correc-
tion (VEC) model:

A =T A + DA+ 4 T A gy )

X+ pt 0D+, 1=1,,T
where A is the first difference opera-
tor, I'’s are estimable parameters, 7; is
a vector of impulses which represent
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the unanticipated movements in X,
with ;- niid(0, "), and [ is the long-
run parameter matrix. With r cointe-
grating vectors (1< r < p-1), [] has
rank r and can be decomposed as
I[1=ap, with a and 8 both p x r
matrices; 3 are the parameters in the
cointegrating relationships and « are
the adjustment coefficients which
measure the strength of the cointe-
grating vectors in the VEC model.
With this, the model can be written as:
k-1

AXZ = Z FI'AX[_Z' ‘|’Oéﬁ/X[_] +//4
=i (14)

+(SD[+77[7 t=1,.,T

Hence, the cointegration metho-
dology illustrates well the conflict that
exists between the equilibrium frame-
work and the disequilibrium environ-
ment from which the data are
collected. As formulated in the VEC
model in (13), this conflict can be
easily resolved by extending the equi-
librium framework into one that ac-
counts for disequilibrium and that by
including the equilibrium error mea-
sured by (8'X,_;). Once the equili-
brium conditions are imposed, the
model is now describing how, in each
short-term period, the variables are
adjusting towards their long-run equi-
librium state. In this respect, each
cointegrating vector is indicating an
independent direction where a stable
long-run equilibrium exists and, the
adjustment coefficients? measure the

speed of adjustment of each variable
to the long-run equilibrium state.

Following Toda et al., 1993, 1994
and Clarke et al., 2003, imposing a
zero restriction on the adjustment
coefficients in (13) can be interpreted
as a test of long-run Granger-causal-
ity. Johansen and Juselius (1992) term
this test as a test of weak exogeneity. A
variable is weakly exogenous if its
adjustment coefficient is zero, imply-
ing that it is not adjusting to the long-
run equilibrium relationships. This
also means that the long-run move-
ment of the variables in the cointegra-
tion space does not have any influence
on its short-run behavior.

Johansen, 1988 developed system
cointegration test using a maximum
likelihood procedure which tests the
cointegrating rank r and estimates the
parameters § and a. The recent litera-
ture has demonstrated that the Johan-
sen cointegrating approach performs in
general better than a range of other
procedures for estimating the cointe-
grating vectors. For example, Gonzalo
(1994) reports, from simulation experi-
ments, that Johansens estimator has
superior finite sample performance
compared to many other methods for
estimating the parameters of the coin-
tegrating vectors. Toda et al., 1995
report that, for samples containing at
least one hundred data points, the
asymptotic distributions of Johansens
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statistics are good approximations to
the exact distributions when the null
hypothesis is true.

Empirical Results

Data and Variables Definitions

The data cover the period from
1995 to 2012 in monthly frequency
(216 observations)”. This was the
largest data span available at the time
this research was started and includes
60 observations since the 2008 finan-
cial crisis. Domestic price is measured
by the consumer price index (CPI).
World price is measured by world (all
countries) consumer price index
(CPIW). Exchange rate is measured
by US nominal effective exchange
index (USNEER) and the Kuwaiti
Dinar to US Dollar nominal bilateral
exchange rate (R). The former cap-
tures US Dollar depreciation/appre-
ciation with respect to world major
currencies (euro, Yen,...) and the lat-
ter captures Kuwaiti Dinar deprecia-
tion/appreciation with respect to US
Dollar. Oil revenue (OIL) is total
government oil income. Money sup-
ply is measured by the aggregate M2.
Domestic interest rate (I) is measured

by Kuwait Central Bank discount
rate. Foreign interest rate is approxi-
mated by 3-month US Treasury bills
rate (T_BILLS).

Data for CPI, CPIW, USNEER are
index number base 2005. Data for I and
T_BILLS are in percentage point. Data
for R are fils®® per US Dollar and OIL
are in million KD. All data are from
IMF Database. Data correction for
seasonal adjustment for all variables is
carried out with Census X12 multi-
plicative method in EViews 7.

Test Results for Unit Roots

The empirical investigations will
be conducted according to the follow-
ing steps. First, we test for unit roots in
the variables. We do this using Dickey
and Fuller, Phillips and Perron and
Kwiatowski, Phillips, Schmidt and
Shin methods. The results of this step
will serve to determine the appropriate
order of integration of the variables.
Knowledge of the order of integration
of the variables has implications on
the feasibility of conducting the coin-
tegration tests.

The results of table 1 indicate no
structural breaks in the variables and
that:

(7)  Kuwaiti macroeconomic data availability goes back to 1970s in annual frequency. However,
consistent (cf. consumer price index year base changes) data at monthly frequency are not
available before 1990s. The sample 1995M1 - 2012M12 includes 216 observations and this
isn’t a small sample according to usual econometric standards. (e.g. Student Test critical value
at 200 ddl and 5% is 1.972 as per compared to 1.96 in Normal distribution)

(8)  Onefils = KD 0.001
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Table 1
Unit Root Test results

Variables Monthly Frequency Monthly Frequency and Seasonal Adjustment

Constant Constant and Trend Constant Constant and Trend
ADF* PP* KPSS** ADF* PP* KPSS** ADF* PP* KPSS** ADF* PP* KPSS**

CP1 1.0 1.0 1.72 098 097 045 1.0 1.0 1.72 098 0.97 045
CPIW 072 079 1.62 0.07 0.17 029 080 0.84 1.63 011 020 0.29
USNEER 0.54 0.60 0.65 0.57 0.61 035 059 0.60 0.64 058 0.60 0.35
R 071 026 143 044 028 021 072 064 142 046 030 0.21
OIL 0.67 0.55 1.64 002 0.00 029 079 070 1.65 0.07 0.00 0.29
M2 1.0 1.0 1.72 090 090 045 1.0 1.0 1.72 092 0.92 046

1 092 0.88 1.18 086 077 0.11 092 088 1.18 0.86 0.77 0.11
T-BILLS 0.69 0.67 1.18 0.72 0.60 0.08 0.56 0.66 1.18 0.57 0.71 0.08

* p-value: the Null Hypothesis: "the variable has a unit root" is accepted if p > 0.05.
** Asymptotic t-ratio, the Null Hypothesis: "the variable is stationary" is rejected if t-ratio > critical

value at 5% = 0.46.

1- The null hypothesis of unit root
cannot be rejected for any one of
the variables seasonally adjusted
or not according to ADF, PP and
KPSS tests when the autoregres-
sive specification includes only
constant term.

2- All variables, but Oil revenue are
non-stationary according to
ADF, PP tests when the autore-
gressive specification includes
constant term and time trend.

3- All variables are stationary ac-
cording to KPSS test when the
autoregressive specification in-
cludes constant term and time
trend.

4- All variables are stationary upon
first differencing, therefore, we
conclude that the variables are
integrated of order one, I(1).

Cointegration Test Results

Based on the results of the unit
root tests above, we herein present the
results of testing for cointegration
between the variables of interest using
Johansen cointegration test. Variables
are organized in endogenous variables
including all Kuwaiti variables (CPI,
R, I, OIL) and exogenous variables
(CPIW, USNEER, T_Bills).

The results for testing for the num-
ber of cointegrating equations are
reported in table 2, which presents
both, the maximum eigenvalue and
the trace statistics, the 5 percent cri-
tical values as well as the correspond-
ing p- values.

The results of table 2 indicate the
existence of up to 2 cointegrating
relationships between the endogenous
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Table 2
Johansen Cointegration Test Results
Trend assumption: Linear deterministic trend (restricted)
Endogenous Series: CPI, M2, Oil Revenues, Discount rate, KD/USD exchange rate.
Exogenous series: World price, US-Nominal Effective Exchange Rate, Treasury. BILLS.

Panel A: Seasonal unadjusted Variables.
Unrestricted Cointegration Rank Test (Trace)

Number of cointe- Eigenvalue Trace Statistic  0.05 Critical Value P-value.
grating equations
None * 0.266 151.10 88.80 0.0000
Atmost 1 * 0.186 85.61 63.87 0.0003
Atmost 2 * 0.140 42.09 4291 0.0603
At most 3 0.041 10.11 25.87 0.9202
At most 4 0.005 1.19 12.51 0.9972
Panel B: Seasonal adjusted Variables.
Unrestricted Cointegration Rank Test (Trace)
Number of cointe- Eigenvalue Trace Statistic  0.05 Critical Value P-value.
grating equations
None * 0.239 158.63 88.80 0.0000
Atmost 1 * 0.204 103.14 63.87 0.0000
Atmost 2 * 0.148 56.67 4291 0.0013
At most 3 0.095 24.09 25.87 0.0818
At most 4 0.0180 3.68 12.51 0.7866

variables. Seasonal adjustment makes
series ‘“‘less volatile”” around their
trend, hence Johansen cointegration
could predict more cointegrating re-
lationships as per compared to non
seasonal adjusted series. Table 2
shows up to 3 relationships at 10%

risk level.

®
(10)

Time subscript is omitted.

Cointegrating equation estimation

Since the scope of this paper is to
conduct empirical investigation of in-
flation dynamicsin State of Kuwait we
will limit to CPI cointegrating rela-
tionship to address long-run features
of prices in Kuwait. It can be written
as follows®:

Log(CPI) = cte + b;log(CPIW)+
bolog(USNEER) + bslog(M2) +

Since inflation rate is equal to d(Log(CPI)), all equation parameters bi are exactly identified

using level specification or first differences specification.

(5]
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Table 3

Residual Unit Root Tests

Series Monthly 1995:1 - 2012:12 Including 11 dummy variables ~ Monthly 1995:1 - 2012:12
Seasonal adjusted
2SLS Estima- Fully Modified Canonical ~ Monte Carlo 2SLS Estima- Monte Carlo
tion output  Least Squares Cointegrqting Simulations  tion output  Simulations
(T-Statisticsy (FMOLS) Re(gcréslgl)on (10,000 replications) (T-Statistics) (10,000 replications)
Constant 1.558 1.671 1.779 1.533 1.538 1.505
(7.50) (4.68) (4.86) (7.60)
World price 0.107 0.104 0.102 0.090 0.108 0.094
(6.70) (3.97) (3.81) (6.91)
US - Neer 0.199 0.173 0.178 0.176 0.202 0.186
(6.61) (3.37) (3.50) (6.86)
M2 0.193 0.196 0.195 0.215 0.192 0.211
(12.24) (7.49) (7.53) (12.48)
Discount Rate 0.077 0.066 0.070 0.061 0.077 0.060
(6.72) (3.57) (3.73) (6.95)
U.S. T-bills -0.043 -0.040 -0.041 -0.037 -0.044 -0.037
(-12.40) (-7.22) (-7.37) (-12.75)
KWD/USD 0.199 0.188 0.175 0.186 0.197 0.181
exchange rate
(1.65) (0.95) (0.85) (1.67)
Goodness to fit
R-squared 0.984 0.984 0.984
Adjusted 0.982 0.983 0.983
R-squared
S.E. 0.022 0.022 0.022
of regression
Unit root Tests for 2SLS estimated equation residuals (p - value and asymptotic T-ratio)
ADF*, Constant 0.004 0.004
PP*, Constant 0.001 0.001
KPSS**, Constant 0.164 0.179
ADF*, Constant and Trend (0,022 0.024
PP*, Constant and Trend 0.009 0.009
KPSS**, Constant and Trend 0.162 0.175

* p-value: the Null Hypothesis: "the variable has a unit root" is accepted if p >0.05.
** Asymptotic t-ratio, the Null Hypothesis: "the variable is stationary" is rejected if t-ratio > critical

value at 5% =
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bslog(I)+ bslog(T_BILLS) +
bglog(R) + u'?

Where u is error term.

Table 3 provides detailed output
estimation using two stage least
squares, Fully modified LS (FMOLS)
and canonical cointegrating regres-
sion (CCR). Estimates are fairly simi-
lar.

Table 3 second and fourth columns
provide two stage least squares (2SLS)
estimation of the cointegrating rela-
tionship between consumer price in-
dex and selected explanatory variables
using eleven dummy variables to ac-
count for seasonal monthly effects or
based on seasonally adjusted data''V.
Output estimation indicates that, in
the long-run, consumer prices are
affected by the world price change,
the exchange pass-through (US nom-
inal effective exchange rate and Ku-
waiti Dinar to Us Dollar nominal
exchange rate), money supply, the
discount rate and the US Treasury bill
rate. Given these results we can con-
clude that, in the long-run, inflation in
Kuwait is caused by movements in the
exchange rate, world prices, money
supply, domestic and foreign interest
rates. Moreover, and as expected, we
conclude that the exchange rate, im-
port prices, money supply, all have a

positive effect on inflation, while for-
eign interest rates have a negative
effect on inflation in Kuwait.

Since the variables are expressed in
logarithmic form, each variables coef-
ficient measures the long-run elasticity
of consumer price index with respect
to that variable. In this regard, we
should notice:

1- All coefficients are correctly
signed and significant at 1% risk
level except the nominal exchange
rate KD/US dollar at 10% inde-
pendently of the method to ac-
count for seasonal effects.

2- The exchange rate pass-through
has the highest effect on consumer
price inflation.

3- Money supply has the second
highest effect on consumer price
inflation. The surge in oil reven-
ues has left the country awash in
cash. The increased liquidity re-
sulted in massive expansion in
credit and aggregate demand,
which faced the structural bottle-
necks on the supply side. This
finding is consistent with Kandil
and Morsy, 2009 for Kuwait and
other GCC countries and with the
demand-pull hypothesis.

4- World prices have significant con-
tribution to explain inflation dy-

(11)  Fully modified LS (FMOLS) and canonical cointegrating regression (CCR) output estimation
show that there’s no significant (quantitative or qualitative) difference as per compared to

2SLS estimation output.
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namics but the effect is less im-
portant than exchange rate and
money supply. This unexpected
little spill- over of foreign infla-
tion may be the outcome of var-
ious forms of price controls and
subsidies to contain inflation.

5- The discount rate and foreign in-
terest rates have less impact on
inflation in Kuwait and indicate
low influence of the international
opportunity costs of holding
money.

We conduct Monte Carlo simula-
tions to check for estimation robust-
ness. Table 3 third and fifth columns
provide Monte Carlo simulations'?
in order to address estimation robust-
ness issues. We perform random selec-
tion of 168 observations among 216
available observations and estimate
the cointegrating relationship. We re-
plicate that 10,000 times and average
estimated coefficients. Average esti-
mated coefficients converge to their
true values (Large number law).
Monte Carlo simulations findings are
in line with 2SLS estimation output, in
particular, regarding main inflation
determinants raking.

Table 3 provides unit root tests of
cointegrating equation errors. ADF
and PP and KPSS tests conclude that
estimated errors are stationary, the
inflation equation is well specified
and it is not necessary to use vector
error correction model (VECM)

Conclusion and Policy Recom-
mendations

This paper attempted to empiri-
cally investigate the determinants of
price dynamics in Kuwait in order to
identify the sources of inflation. For
this, an econometric model is used to
analyze long-run dynamics of prices.
The variables used in the analysis are
the consumer price index, the discount
rate, oil revenues, world prices, money
supply, the exchange rate of the KD,
and foreign interest rates. Data used
are monthly and cover the period
1995:01 to 2012:12.

A careful investigation of the unit
root tests under the structural break
hypothesis revealed that all variables
are integrated of order one I(1).

The results of cointegration indi-
cated the existence of up to two long-

(12) In Monte Carlo simulation, the econometric model is simulated a large number of times. Each
simulation is equally likely, referred to as a realization of the model. For each realization, all
of the uncertain parameters are sampled. The outcome is a large number of separate and
independent results; each representing a possible state for the model or one possible path the
model may follow through time. The results of the independent model realizations are
assembled into probability distributions of possible outcomes. As a result, the outputs are not

single values, but probability distributions.
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run equilibrium relationships between
the variables. We focus on one rela-
tionship including consumer price in-
dex as dependent variable. This long-
run relationship indicates that, in the
long-run, prices are affected by the
discount rate, foreign interest rates,
world prices, money supply, and the
exchange rate of the Kuwaiti dinar. In
particular, the exchange rate, world
prices, money supply, all have a posi-
tive effect on inflation, while foreign
interest rates have a negative effect on
inflation in Kuwait.

In our analysis seeking to deter-
mine the factors influencing inflation-
ary pressures in Kuwait, exchange
rate pass-through and money supply
shocks come up as the foremost factor
and predominates in the inflationary
process. International factors such as
food and raw material prices (which
were rising in the first half of 2008)
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