The forecast performance of alternative models of inflation

By C.J. Pretorius and T.N. Janse van Rensburg

Occasidnal Paper No. 10
May 1996

South African Reserve Bank
Suid-Afrikaanse Reserwebank



The forecast performance of alternative models of inflation

By C.J. Pretorius and T.N. Janse van Rensburg

The views expressed in this paper are those of the author
and do not necessarily represent those of the
South African Reserve Bank




ISBN 0-9584059-2-1

4, Summary of results

Contents |

1. Introduction - 1

2. Macro-economlc inflation forecastlng

-—h

. models
2.1 The expectations-augmented Phillips

cuUrve MOde] ......ooovvcviiiinirrerre e

- 2.2 The traditional monetarist model .............

2.3 The money demand model .........ccveennee.

2.4 The time-series model .............................

W WwN =

3. Statistical estimation of inflation forecastmg
models .-
3.1 The Phillips curve model .........................
3.2 The traditional monetarist model .............
3.3 The money demand model .........c.c.uu.een.
3.4 A time-series modeli of inflation................

[o )20 1 BN - ~ A /M)

4.1 Goodness-of-fit of the models.................
4.2 The in-sample forecast performance of
the MOdelS......iveevrceeininr et ereenans 7
- 4,3 The out-of-sample forecast performance :
of the ModelS.......ccimeeceineri i, 7

~N O

5. Conclusion ' - 8

6. References... 9

Enquiries relating to this Paper should be addressed to:
The Head
" Economics Department
S.A. Reserve Bank
- PO Box 427
Pretoria
0001



The forecast performance of alternative models of

inflation

1. Introduction

Current and expected inflation have an important effect
on decisions to save, invest, produce and consume.
Decisions based on expected inflation rates which
subsequently turn out to be totally wrong, are likely to
result in a poor allocation of resources and therefore in
a weaker overall economic performance. More
accurate forecasts of inflation can accordingly
contribute to a higher quality of decision making by
economic agents and to the improvement of overall
economic performance.

Alternative models, based on various theories of
price formation, are often used to describe the inflation
process. These models emphasise the role played by
different variables in the inflation process. The question
arises which one of these models can best describe the
actual behaviour of prices in South Africa and should
therefore be recommended for forecasting purposes.

Econometric models differ not only in their
specification, but also in the quality of the information
available. Although a large number of explanatory
variables in theory-based models will improve the
goodness-of-fit of the equations, they do not
necessarily enhance the predictive power of the
models.

This study attempts to compare the forecasting
accuracy of a number of inflation models. The
following theory-based models were applied to the
available statistical data and the results were
compared:

- The expectations-augmented Phillips curve model;

- atraditional monetarist model; and

- a price equation based on money demand views of
inflation.

in addition to these theory-based models of the
inflation process, a simple autoregressive model was
also developed. This model use only historical inflation
data to forecast future inflation and no- additional
explanatory variables are included in the analysis.
Theoretically based models, on the other hand, make
use of movements in a set of explanatory variables to
define the inflation forecast.

Measures used to evaiuate in-sample forecast
performance are often poor indicators of a model's
forecast ability. It is therefore also desirable to examine
a model’s out-of-sample simulation performance when

1 The views expressed in this study are those of the
authors and do not necessarily represent those of the South
African Reserve Bank.

evaluating its forecasting ability. The approach
followed in this study was to estimate the price
equations over a common period and to compare
dynamic simulations with the models by projections
over future periods.

2. Macro-economic inflation forecasting
models

This section provides a brief description of the theory
underlying the structural models of the inflation process
and the price equations estimated in this study.

2.1 The expectations-augmented Phillips curve
model
One popular macro-economic model used in the
description of the inflation process is the so-called
Phillips curve. The original Philiips curve depicted the
negative correlation of the rate of change in money
wages in the United Kingdom with the unemployment
rate. Over time this empirical relationship has also
been applied to price inflation and aggregate output.

The Phillips curve model generally assumes prices
are set as a mark-up over labour costs. Labour
costs, in turn, are predominantly determined by
expected inflation and the degree of demand
pressure. In order to describe the concept of
demand pressure, it is necessary to define the
concepts of potential output and the natural rate of
unemployment. The potential output is the
hypothetical volume of output that the economy could
generate if it produced at full capacity and is
sometimes also referred to as the full employment
level of output. The natural rate of unemployment is
the rate of unemployment that persists in a period of
full employment output. The Phillips curve suggests
that an unemployment rate persistently lower than the
natural rate of employment, is associated with a rising
inflation rate. Similarly, a growth rate in real gross
domestic product that exceeds that of potential
output, can also be associated with an increasing
inflation rate.

If the economy grows at a faster rate than the
potential output, firms face production capacity
constraints that force them to hire additional workers,
to utilise capital more intensively and to increase
investment. This normally results in increases in
production costs, including wage costs. Eventually
these increases in production cost are passed on to
consumers, causing prices to rise and inflationary
pressures to mount.




The difference between the economy’s real
potential output and the actual output is referred to as

the output gap. The output gap is included in the
Phillips curve model as an indicator of demand

pressure. The inflation- equation can be derived from

-separate wage and price equations. . The following
price and wage equations can be used to derive the
expectations-augmented Phillips curve model:

.Pt = a1GAPt + 82 (V.Vt'q.p) + a3SSbt ' (1'1)
W = b, + b;GAP, + bP¢ + bySS,, (1.2)
. n .

Pe =Y AP (1.3)

=1
where a dot over a variable indicates percentage
change and

Py = inflation rate in period t;

W = nominal wage growth;

dp = trend growth rate of labour productivity;

SS,x = supply shocks affecting output prices;

SS,« = supply shocks affecting nominal wages;

GAP = the GDP gap variable, defined as the
difference between actual real output and
potential real output; and

Pg = the expected rate of inflation in period t.

Equation 1.1 describes price markup behaviour.
Prices are marked-up over productivity-adjusted labour
costs (W - cip) and are influenced by cyclical demand
(measured by the GAP variable) and exogenous price
shocks (SSy). In equation 1.2 wage inflation is
assumed to be a function of cyclical demand, expected
price inflation (Pe) and exogenous price shocks (SS,).
The expected rate of inflation is modelled as a lag on
past inflation in equation 1.3.

A combination of equations 1.1, 1.2 and 1.3 yields
the following Phillips curve equation:

. n e
Pt = do + 2 d1 Pt—S + d2 GAP'[ + d3 SSpt
s=0

+ d4 SS, (1.4)

where dg,d4,... are the parameters and where the other
variables are defined as before.

The GAP variable can also be expressed as:

GAPy = yi— Yo =Yi=Pi-yu (1.5)
where

Y, =  the log of nominal GDP;

Vi =  the log of real GDP; and

Yo = thelog of real potential GDP.

When first differences of equation 1.5 are taken and
the variables are regrouped, the GAP variable can be
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~ expressed as:

GAP; = ¥i-Ypt = (et = Ypr1) + (Yt'f/pt) - Pt (1.6)

By substituting equation 1.6 into 1.4, the Phillips curve
inflation equation can be expressed as:

: n
Py = f+ Z fy Pes + T2 (Vi1 - Ypt1)
: s=0
+f2 (Y't - ypt) + f3 SSpt + f4 SSWt (1 7)

This specification of the Phillips curve equation
allows expilicitly for the influence of nominal aggregate
demand (via the term Y, - ym) on inflation. The 8§, and
SS,, terms in equation 1.7 are often captured in
empirical work by changes in relative food and energy
prices. ‘ .

Hence, the Phillips curve equation is estimated as:

Pt = Go + 91 Vet - Ypr1)

0 N n1 -
+ 3 (Yt'th) + Z Oss Pt—s
s=0

n2 i n3 )
o+ Z O4s REPt-s""Z Oss RFPt-s (1-8)
s$=0 s=0

where REP and RFP represent changes in relative
energy and food prices.

2.2 The traditional monetarist model

The traditional monetarist approach assumes that
observations of past growth in the money supply
predict the long-run inflation rate. The monetarist
inflation mode! suggests the following relationship:

P = f(MAMAM .. AM,,), (2,0)
where |

P = infiation rate in period t;

AM- = money growth rate in period t;

According to this theory, inflation is therefore a
function of current and past money growth. Empirical
estimations of monetarist forecasting models depend
largely on the choice of the monetary aggregate used
to measure the growth in money supply as well as the
number of lagged observations in this growth. The
choice of the appropriate monetary measure and the
length of the lag structure are not prescribed by
economic theory, but can have a significant affect on
the forecast performance of the model.

Later versions of the monetarist model also
include a fiscal policy variable which can either be
defined as the budget deficit as a percentage of
gross domestic product or the.change in the
expenditure by general government. The relative
prices of food and energy are included in some
monetarist models to account for shifts in aggregate .
supply that may temporarily influence the rate of



inflation. The general form of the model can then be
described as:

. ' n . m .
Pr = G+ Z g1 Mis + Z’gze‘t-s
Kk 8=0 §=0
+ Y, 93 SSts 2.1)
s=0

in equation 2.1 inflation is determined by current
and past values of the growth rates in money supply
(M), government expenditure (G) and supply shocks
(SS), which can be captured by changes in relative
food prices.

2.3 The money demand model

The price equation in the money demand model is
based on the view that inflation is caused by growth in
money supply in excess of growth in real money
demand. The following equation can be used to
illustrate this relationship:

M

Py md,

(3.1)

where P,
M
md,

the price level;
actual level of money balances; and
the public’s demand for real money.

It is assumed that the actual level of money
balances are exogenously determined by the monetary
authorities. The price level will adjust to equate the
public’'s demand for real money balances to the
nominal money balances. In equation 3.1 an increase
in nominal money stock, given real money demand,
causes the price level to rise. On the other hand, a rise
in the public’s real money demand, given the fixed
money stock, will cause the price level to fall.

The public’s demand for real money balances can
be expressed by the following equation:

Inmd, = a + blny, - c(RL-RD) 3.2

where

Vi = real income;

RL = an interest rate reflecting the opportunity
cost of holding money; and

RD = an interest rate reflecting the yield on

interest bearing deposits.

Equation 3.2 assumes that the public’s demand
for real balances depends positively on real income
and is inversely related to an opportunity cost
variable, defined as the difference between the rate
on a money substitute and the interest rate on money
balances. If equation 3.1 is transformed into natural
logarithms and equation 3.2 is then substituted into
the logarithmic version, the following price equation
can be derived:

In Pt =

-a+InM, - biny, + ¢ (RL-RD) (3.3)

Thus, the price level depends on the actual money
stock, real income and an opportunity cost variable. -
According to equation 3.3 a rise in real income
depresses the price level if all other variables remained
unchanged. An increase in real income will raise the
public’'s demand for real money balances. Given an
exogenous money stock, the price level would have to
fall to equate the rise in real money demand with the
real money supply.

Similarly, a rise in the opportunity cost of holding
money raises the price level. It would reduce the
public’s demand for real money balances, and the
price level would have to rise to equate the reduced
demand for real money balances given the
predetermined nominal money stock.

Since there are lags involved in the adjustment of
the price level to changes in the determinants of the
price level, an inflation equation describing the money
demand model can be expressed as:

. ni . n2 .
Py = hy + Z his Mrs - Z Nos Yis
n3 $=0 . s=0
+ Y hgs (RL-RD) s 3.4)
$=0

The monetary aggregate used in equation 3.4
should comply with the following two conditions:
- it should have a well-defined function to explain
movements in real demand; and
- the interest rate on this aggregate should be fixed
below its free-market value.

2.4 The time-series model

In contrast to the theory-based models of the inflation
process, a univariate statistical time-series model
needs no other variable than inflation in order to
produce an inflation forecast. More weight is usually
placed on the most recent observations and on the
estimate of the recent trend rather than the trend over
the entire estimation period. The autoregressive model
of inflation is a function of past inflation data and can
be expressed in the following way:

n »
ko + Z k1s Pt—s

$=0

Pt =

3. Statistical estimation of inflation
forecasting models

The inflation equations distinguished above, were
estimated using quarterly data. The price index used
as the dependant variable in the equations, is the
derived deflator for private consumption expenditure.

The price equations associated with the inflation
models were estimated by means of the ordinary least
squares technique and the t-values of the estimated
coefficients and the following summary statistics are
tabulated:
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R2 Adjusted coefficient of determination;
D-W Durbin-Watson d-statistic;
RHO Autocorrelation coefficient.

The period of estimation is stated below the
summary statistics for each equation. The real
variables used in the estimation of the equations were
measured in constant 1990 prices.

The traditional monetarist model and the demand for
money equations were estimated over the period from
the first quarter of 1990 to the fourth quarter of 1994 to
ensure that a uniform monetary policy regime applied
over the entire estimation period. The Phillips curve
model was estimated over an extended period, from
1982 to 1994 in order to increase the degrees of
freedom.

3.1 The Phillips curve model

Although the analysis were carried out with different lag:
structures, a three-quarter lag on previous inflation tumed
out to be the best approximation of the expectations-
formation process. The cosfficients of the lagged
variables in the equation were determined by means of
an Almon lag distribution where the best results were
obtained when the coefficients of the lagged variables
were constrained to follow a second degree polynomial
with the end point restricted to zero. The following
explanatory variables were included in the equation:

- the output gap, expressed as the difference
between the real gross domestic product and the
potential real gross domestic product? (y; - Yot.1);

- the difference between the growth rate in the
nominal gross domestic product and the growth rate of
the potential real gross domestic product (\'{t - yp,);

- the inflation rate in the previous period {Py_4);

- the relative price of energy, calculated as the
relative price of energy in the consumer price index
(defined as the weight of fuel and power and transport
running cost, petrol and oil) to the price index excluding
energy (REP); and

- the relative price of food, calculated as the relative
price of food in the consumer price index to the price
index excluding food (RFP).

The Phillips curve inflation rate estimation is as
follows:

Py 8 + 81 (Y2~ Y2

3 .
+ 8 (Yeq - Ypr1) + Z 835 Prs

s=1

2 2 .
+ D, 8 REP g + X a5 RFPy,
8=0

$=0

2 For a description of the calculation of the potential gross
domestic product, see De Jager, B.L. and Smal, M.M.: “The
potential gross domestic product of South Africa.”, Quarterly
Bulletin of the South African Reserve Bank, December 1984.
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Graph 1: Actual and fitted values of the

Phillips curve model
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_Estimate

Coefficient T-Statistic
ag 3.057 1.95
a4 -0.0003 2.85
a, 0.141 2.48
3z 0.553 9.47
asp 0.158 9.47
dsz 0.079 0.47
a4 0.041 2.76
Ay © 0.054 2.76
Ay 0.041 2.76
aso 0.044 2.14
851 0.058 2.14
ago 0.044 2.14

Rz = 0785

D-W = 1.48

RHO = 0.22

Estimation period: 1982.1 to 1995.1

The actual and fitted values of the equation of the
Phillips curve model of inflation are compared in Graph 1.

3.2 The traditional monetarist model

As already indicated, economic theory provides no
guidance as to which monetary aggregate shouid be
used and as to the choice of the lag lengths of the
monetary and fiscal variables. The M3 money supply
turned out to be the best monetary aggregate to use in
terms of goodness-of-fit and statistical significance of



individual parameters. The best results were obtained
with fairly long lags on M3 money supply - up to
twelve-quarter lags were employed starting with a
fourth-quarter lag. The budget deficit as a
percentage of gross domestic product was not
statistical significant as an indicator of fiscal policy
and the change in expenditure by general government
was used instead. Up to five-quarter lags of the
growth rate in expenditure by general government
were used as an indicator of fiscal policy. The
coefficients of the lagged variables in the equation
were determined by means of an Almon lag
distribution, and the best results were obtained when
the coefficients were constrained to follow a second
degree polynomial with both end points restricted to
zero. The following explanatory variables are included
in the equation: ]
- the growth rate in the M3 money supply (My;
- the growth rate in consumption expenditure by
general govenment (Gy); and
- the relative price of food, calculated as the relative
price of food in the consumer price index to the price
index excluding food (RFP).

The traditional monetarist model of inflation
estimation is of the following form:

12 . 5 ",
9 + Z G1s Mt-s + 2 gZSGt-s

P, =
5 s=4 s=0
+ 2 J3s RFPt-s
s=0

Coefficient Estimate T-Statistic
Jo 1.682 v 1.75
O14 0.020 6.36
915 0.036 6.36
O1s 0.047 ' 6.36
947 0.053 6.36
O4s 0.057 6.36
O19 0.053 6.36
9110 0.047 6.36
114 0.036 6.36
G112 0.020 6.36
To 0.035 2.79
Jo1 0.059 2.79
G0 0.070 2.79
O3 0.070 2.79
o4 0.059 2.79
Oos 0.035 2.79
O30 0.013 3.75
Oa1 . 0.018 3.75
O 0.013 3.75

R2 = 0.871

DW = 110

RHO = 042

Estimation period: 1990.1 to 1995.1

Graph 2: Actual and fitted values of the
traditional monetarist model

25
Percentage change over four qdarters

20

16

10

1990 1991 1902 1993 1994 1995

The actual and fitted values of the equation of the
traditional monetarist inflation model are compared in
Graph 2.

3.3 The money demand model
Judging by the goodness-of-fit and the statistical
significance of estimated coefficients in a number of
specifications, the M3 money supply also turned out
to be the best monetary aggregate to use in the case
of the money demand model. A two-period lag
structure on the money supply and a six-period
distributed lag structure on the gross domestic
product provided the statistically most significant
results. The coefficients of the lagged variables in the
equation were determined by means of an Aimon lag
distribution with the coefficients constrained to follow
a second degree polynomial and both end points were
restricted to zero.

The following explanatory variables are included in
the equation:
- the growth rate over four quarters in the M3 money
supply in previous periods (My);
- the growth rate over four quarters in real gross
domestic product (yy); and
- the difference between the prime overdraft rate and
the own rate of money (a combined weighted deposit
rate) (KL - RD). ‘

The estimated money demand model of inflation is
of the following form: :

5



- .2 i 6_ .
Pt = by + Z D1s Mys - Z Daos Vs
s=0 s=1

) ‘
+ Y, b ARL-RD) s

8=0

“T-Statistic

Coefficient Estimate
bo 1682 1.75
big 0.270 10.28.
by 0.360 1028
b12 : 0.270 10.28
by 0234 8.18
bas -0.390 8.18
by -0.468 8.18
bog -0.468 8.18
by -0.390 8.18
bos 0234 . 818
bag 0.008 1.92
bay 0.011 1.92
bas 0.008 1.92

R2 = 0.902

D-W = 1.38

RHO = . 0.28

Estimation period: 1990.1 to 1995.1

The actual and fitted values of the equation of the

money demand inflation model are compared in
Graph 3. '

' 3.4 A time-series model of inflation

A time series ARIMA model was estimated, using the
Box-Jenkins methodology in .which inflation was
assumed to be a weighted function of its own past
values. The inflation process was identified as an
ARIMA (0,1,1) mode! which implies:

- that no autoregressive structure was applicable;

a differencing factor of ong; and

- amoving average factor (ma), with a four-period lag. -

The calculated coefficients of the ARIMA model can
be summarised as:

P, = ma-0.5075ma,
(3,3)

R2 = 081

Estimation period: 1985.1 to 1995.1

The actual and fitted values of the equation of the
ARIMA time series model are compared in Graph 4.

4. Summary of results

Apart from a summary of the regression resuilts, the in-
sample forecast performance of the various models are
compared in this section as well as the models’ out-of-
sample simulation performances.

Graph 3: Actual and fitted values of the
money demand model

25

Percentage change ovér four qqarters
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15

1990 1991 1992 1993 - 1994 1995

Graph 4: Actual and fitted values of the
ARIMA time-series model
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Table 1.
Summary of regression resuits

Inflation models R2 D-W
Phillips curve model.........cccoeveiiiininnines 0,79 1,5
Traditional monetarist model................. 0,87 1,1
Money demand model...........cccvevivneee 090 14
ARIMA MOAE] ...t ccreeens 0,81 -

4.1 Goodness-of-fit of the models

In Table 1 the regression results of the various inflation
forecasting models are compared. The results indicate
that the inflation model based on the demand for money
has the highest adjusted coefficient of determination Re.
However, the adjusted coefficients of determination of
the different models are more or less of the same
magnitude and this statistic is thus not a sufficient
criterium to differentiate between the various models.

4.2 The in-sample forecast performance of the
models
An eight-quarter dynamic inflation forecast was
generated with the various inflation models over the
period from the first quarter of 1993 (1993q1) to the
fourth quarter of 1994 (1994q4), using actual
observations on the exogenous variables in the equation.
Although it is difficult to distinguish between the price
equations on the basis of goodness-of-fit (the regression
results in Table 1), a clear ranking of the models
emerges when the root mean squared errors (RMSE)
and the mean absolute errors (MAE) are compared over
the forecast interval. The average RMSE and MAE over
the forecast period are tabulated in Table 2. It is quite
evident that the theory-based models of inflation
outperformed the time series mode! (ARIMA model) fairly
decisively. The best in-sample forecasting accuracy was
obtained by the money demand model of inflation
according to both above-mentioned criteria. However,

the choice of the sample period might have played a role -

in the forecast accuracy of the models. Over the chosen
period, the inflation rate declined from more than 12 per
cent in the first quarter of 1993 to about 9 per cent in the

Table 2.
Summary of the in-sample forecast performance
of the models: 1993q1 to 199494

fourth quarter of 1994. The ARIMA model
overestimated inflation consistently during the
forecasting period, because future inflation is defined
only as a moving average of its past values.

4.3 The out-of-sample forecast performance of the
models

The in-sample forecast performance of the models is
often a poor indication of the forecasting ability of the
models, therefore various out-of-sample performances
were conducted with the estimated models. The
coefficients of the various models were re-estimated
using quarterly data from the first quarter of 1985 to
the fourth quarter of 1990. Firstly, an eight-quarter
inflation forecast was performed over the period
1991qg1 to 1992g4 for each model. This process was
repeated by re-estimating the coefficients of the
various models by extending the sample period by four
quarters to 1991g4 and using these coefficients for
dynamic forecasts over the subsequent eight quarters,
starting in 1992g1. The estimation sample was
updated until 1993qg4, the model re-estimated and the
forecasting period extended to 1995g3. The
simulation results over the four different forecasting
periods are tabulated in Tables 3 to 6.

The time series model (ARIMA model)
outperformed the theory-based models of inflation
during the first period of the out-of-sample forecasts,
using the RMSE and MAE criteria (see Table 3). The
high forecast accuracy of the ARIMA model is not
surprising because the inflation rate was relatively
stable throughout the forecast period and the
immediate preceding period. The money demand
model! outperformed the other theory-based models
with a relatively small margin. The forecast errors of
the traditional monetarist mode! were higher than that
of the other models over this period. The model used
long lags on the money growth which exhibited fairly -
high volatility over the preceding periods. The
inflation rate was fairly stable over this period and
therefore the monetarist model registered large
forecast errors. : :

During the second out-of-sample forecast period,
the inflation rate started to decline from a high of more
than sixteen per cent in the first quarter of 1992 to just

Table 3.
Summary of the out-of-sample forecast
performance of the models: 1991q1 to 19924

Inflation models RMSE MAE Inflation models RMSE MAE
Ph||||ps curvemodel ... 0,85 0,74 PhlllipS curve mOdel .. .......................... 0,87 0,83
Traditional monetarist model................ 0’89 0,79 Tradltlonal moneatarist modal.............. 1 ,1 1. 0,93
Money demand model...... e 0,79 0,65 Money demand mod_el ........................ 0,76 0,65
ARIMA TOGEL oo s 3,99 3,69 ARIMA Model.......oevvieiiirenieniinniininnnn 0,72 0,61




Table 4.
Summary of the out-of-sample forecast
performance of the models: 1992q1 to 1993g4

Table 6. o
Summary of the out-of-sample forecast
performance of the models: 1994q1 to 1995¢3

results in Table 4 indicate that the forecast accuracy of
the Phillips curve model surpassed that of the other
modets in the period 19921 1o 1993g4. The traditional
monetarist model alsc performed relatively well but both
the money demand model and the ARIMA model were
unable to predict the deceleration in the inflation rate.

All four models failed to predict with an acceptable
degree of accuracy the slowdown in inflation over the
period 1993q1 to 1994g4. The relatively high RMSE
and MAE values in Table 5 can be contributed to the
inability to predict the structural slowdown in the
inflation rate since the third guarter of 1993. The

Philiips curve mode! again performed better than the

other models. The ARIMA model's inability to predict a
turning point can be seen as the main reason for its
poor forecasting ability over this period.

The theory-based models were all able to predict
fairly accurately the lower inflation rate over the
forecasting period 1994g1 to 199503 (see Table 6),
while the ARIMA model again overestimated the
inflation rate over this period by a considerable margin.
The Phillips curve model again produced the best
results.

In order to get some idea of which model
performed better in the out-of-sample forecasts, the
average RMSE and MAE were calculated over all the
forecasting periods. The results are summarised in
Table 7. The forecasting accuracy of the Phillips curve
model is superior to that of the other models, and the
other theory-based models were also more accurate in
predicting future inflation than the time-series model.

Table 5.

‘Summary of the out-of-sample forecast

performance of the models: 1993q1 to 19944

inflation modeils V RMSE MAE Inflation models RMSE MAE
Phillips curve model ........coeveeevcinnennes 2,06 1,72 Phillips curve model ..........occvvevenriinenns 0,89 0,64
Traditional monetarist model............... 2,30 1,88 Traditional monetarist model............... 1,129 0,80
Money demand model.........cccveereennnne 4,43 3,30 Money demand model........occveiiieennans 0,98 -0,88
ARIMA MOdEL...ccocccoiieireireirrieirereeeens 3,86 2,80 ARIMA MoOdel.......uvvivirmrrerirciienneeneennnne 4,35 3,99
below nine per cent in the fourth quarter of 1993. The Table 7.

Summary of the average out-of-sample forecast
performance of the models:
1991q1 to 1995q3

inflation models RMSE MAE
Phillips curve model .......cccoeceviiiieainns 1,69 1,51
Traditional monetarist model............... 2,00 1,73
Money demand model.........ccocvvernnnns 2,98 2,61
ARIMA MOdEL..veeerirereirieeeiriissiresensesnnns 3,82 3,40

Inflation models RMSE MAE
Phillips curve model ........cooeviveiieeein 2,95 2,86
Traditional monetarist model................ 3,48 3,31
Money demand model.........cccceevevennne 5,75 5,60
ARIMA Model........oovivevceiee e 6,34 6,20

5. Conclusion

A comparison of the forecasting ability of various
forecasting models indicates that the theory-based
models are better equipped to describe the inflation
process and to forecast future inflation than time-series
models. The time series model (ARIMA) is quite useful
to predict the inflation rate when the inflation rate is
relatively stable, but is unable to predict a turning point
or a change in volatility of the inflation rate.

All the theory-based models track actual inflation
reasonably well and both the root mean squared error
and the mean absolute error remain within an
acceptable range. The values of the RMSEs and
MAEs of the theory-based models compare favourably
with similar studies of forecasting in the United States
of America. All the models encountered difficulties in
predicting the slowdown of prices ‘during 1993, but
were able to predict the inflation rate in the ensuing
period fairly accurately.

The Phillips curve model conclusively performed
better than the traditional monetarist model and the
money demand model over the forecasting period.
The explanation for this is that the widening gap
between the actual and potential GDP over this period
provides an explanation for the decelerating prices.
The high volatility of money growth did not coincide
with similar movements in the inflation pattern and
consequently failed to detect beforehand the decline in
the inflation rate.



Although the rate of change in money wages is not
explicitly included in the reduced form Phillips curve
equation, it was shown that it has a direct influence on
the inflation rate.  If the rate of change in wages
exceeds the increase in productivity, the inflation rate is
set to rise. The important role of inflation expectations
is also emphasised in the Phillips curve equation.
Because inflation expectations depend in part on
inflation recorded in the past, the current relatively low
inflation rate may have a positive influence on inflation
expectations and on the rate of change in wages.

The visible success in reducing inflation recently
might be an indication that economic participants are
to some extent convinced that the monetary authorities
are succeeding in lowering inflation. This confirms the
importance of applying monetary policy in a consistent
manner in order to be perceived as credible.
Consistency in the application of monetary policy is a
refiable way of influencing inflation expectations in the
desired direction.
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