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ABSTRACT

This research uses annual time series data on inflation rates in Niger from 1964 to 2017, to model
and forecast inflation using ARMA models. Diagnostic tests indicate that N is 1(0). The study
presents the ARMA (1, 0, 0) model, which is simply an AR (1) model. The diagnostic tests further
imply that the presented optimal ARMA (1, 0, 0) model is stable. The results of the study
apparently show that N will be approximately 4.3% by 2020. Policy makers and the business
community in Niger are expected to take advantage of the anticipated stable inflation rates over
the next decade.
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INTRODUCTION

Inflation is the sustained increase in the general level of prices and services over time
(Blanchard, 2000). The negative effects of inflation are widely recognized (Fenira, 2014). An
increase in the general price level causes a reduction in the purchasing power of money. Inflation
reflects a reduction in the purchasing power per unit of money — a loss o real value in the
medium of exchange and unit of account within the economy (Walgenbach et al, 1973). Inflation
exerts a constraining effect on the key drivers of growth. The price increase reduces consumption
and therefore production and employment. It exerts an inhibitory effect on investment, due to the
rise of the nominal wages and the prices of raw materials, both in local and foreign currency.
Inflation also contributes to the deterioration of the trade balance when the prices of domestic
goods and services rise more than those of foreign competitors. To this are added its negative
effects on social activity because of the deterioration of the purchasing power (Fenira, 2014).



It is now generally accepted that keeping low and stable rates of inflation is the primary objective
of central banks (Hector & Valle, 2002). Inflation forecasts and projections are also often at the
heart of economic policy decision-making, as is the case for monetary policy, which in most
industrialized economies is mandated to maintain price stability over the medium term (Buelens,
2012). Economic agents, private and public alike; monitor closely the evolution of prices in the
economy, in order to make decisions that allow them to optimize the use of their resources
(Hector & Valle, 2002). Decision-makers hence need to have a view of the likely future path of
inflation when taking measures that are necessary to reach their objective (Buelens, 2012). The
fundamental aim of monetary policy, both in Niger and elsewhere, continues to be the
maintenance of a low and stable rate of inflation. This study seeks to model and forecast annual
rates of inflation in Niger based on ARMA models.

LITERATURE REVIEW

Stovicek (2007) modeled and forecasted inflation in Slovenia using ARMA models with a data
set ranging from January 1994 to June 2006 and revealed that in terms of forecast ability ARMA
models outperform AR models, when allowing for the same degrees of freedom. Osarumwense
& Waziri (2013) modeled and forecasted monthly inflation rate volatility using GARCH models
with a data set ranging over the period January 1995 to December 2011 and found out that the
GARCH (1, 0) + ARMA (1, 0) model is appropriate for forecasting inflation in Nigeria. Popoola
et al (2017) analyzed inflation rate in Nigeria using Box-Jenkins ARIMA models with a data set
ranging over the period January 2006 to December 2015 and established that the ARIMA (0, 1,
1) model was the best model for forecasting inflation rate in Nigeria. Nyoni (2018) analyzed
inflation in Zimbabwe using GARCH models with a data set ranging over the period July 2009
to July 2018 and found out that there is evidence of volatility persistence for Zimbabwe’s
monthly inflation data. Nyoni (2018) modeled and forecasted inflation in Kenya using ARIMA
and GARCH models and relied on annual time series data over the period 1960 — 2017 and
established that the ARIMA (2, 2, 1) model, the ARIMA (1, 2, 0) model and the AR (1) —
GARCH (1, 1) model are good models that can be used to forecast inflation in Kenya. Nyoni &
Nathaniel (2019), based on ARMA, ARIMA and GARCH models; analyzed inflation in Nigeria
using time series data on inflation rates from 1960 to 2016 and revealed that the ARMA (1, 0, 2)
model is the best model for forecasting inflation rates in Nigeria.

MATERIALS & METHODS
ARMA Models

For the purpose of forecasting rates of inflation in Niger, ARMA models were specified and
estimated. A general ARMA (p, q) model is specified as follows:

Ny = ay1Ne_q + aNe_p + -+ apNe_p + &+ B16c—1 + Btz + -+ Bg€ig v vn ve e ween [1]
Where:
N, rates of inflation in Niger at time t;
& 1s the error term at time t;

E¢—1 wer wer wer o s Eg_q ATE PASt EITOTS;



N¢_q wwewoe v oo . N, are past rates of inflation in Niger;
A1 woevevee v @ AN B e oo By are estimation parameters.

Data Collection

This study is based on a data set of annual rates of inflation in Niger (Ninf or simply N) ranging
over the period 1964 —2017. All the data was gathered from the World Bank.

Diagnostic Tests & Model Evaluation
Stationarity Tests: Graphical Analysis

Figure 1
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The Correlogram in Levels
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The ADF Test
Table 1: Levels-intercept
Variable | ADF Statistic Probability Critical Values Conclusion
N -4.834599 0.0002 -3.560019 @1% Stationary
-2.917650 @5% Stationary
-2.596689 @10% | Stationary
Table 2: Levels-trend & intercept
Variable | ADF Statistic Probability Critical Values Conclusion
N -5.103207 0.0006 -4.140858 @1% Stationary
-3.496960 @5% Stationary
-3.177579 @10% | Stationary

Table 3: without intercept and trend & intercept




Variable | ADF Statistic Probability Critical Values Conclusion
N -4.019771 0.0001 -2.609324 @1% Stationary
-1.947119 @5% Stationary
-1.612867 @10% | Stationary
Figures 1 and 2 and tables 1 — 3 show that N is an I (0) variable.
Evaluation of ARMA models (with a constant)
Table 4
Model AIC ME MAE RMSE
ARMA (1,0,1) | 378.2168 0.018689 5.174 7.4475
ARMA (2,0,2) | 381.6696 0.023291 4.9927 7.4091
ARMA (1,0,0) | 376.3410 0.023593 5.1522 7.4564
ARMA (2,0,0) | 378.2874 0.021396 5.1708 7.4526
ARMA (0,0,1) | 376.6167 0.010254 5.3307 7.4759
ARMA (0,0,2) | 378.2574 0.016968 5.2105 7.4501
ARMA (2,0,1) | 380.1810 0.019084 5.1609 7.445
ARMA (1,0,2) | 379.7226 0.023664 5.012 7.4128

A model with a lower AIC value is better than the one with a higher AIC value (Nyoni, 2018).
The study will consider the AIC in order to choose the best model for modeling and forecasting
inflation rates in Niger. Hence, the ARMA (1, 0, 0) model is selected.

Residual & Stability Tests
ADF Tests of the Residuals of the ARMA (1, 0, 0) Model

Table 5: Levels-intercept

Variable | ADF Statistic Probability Critical Values Conclusion

R -6.980865 0.0000 -3.562669 @1% Stationary
-2.918778 @5% Stationary
-2.597285 @10% | Stationary

Table 6: Levels-trend & intercept

Variable | ADF Statistic Probability Critical Values Conclusion

R -7.200474 0.0000 -4.144584 @1% Stationary
-3.498692 @5% Stationary
-3.178578 @10% | Stationary

Table 7: without intercept and trend & intercept

Variable | ADF Statistic Probability Critical Values Conclusion

R; -7.050370 0.0000 -2.610192 @1% Stationary
-1.947248 @5% Stationary
-1.612797 @10% | Stationary

Tables 5, 6 and 7 illustrate that the residuals of the ARMA (1, 0, 0) model are stationary.

Stability Test of the ARMA (1, 0, 0) Model




Figure 3
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Since the corresponding inverse roots of the characteristic polynomial lie in the unit circle, it
illustrates that the chosen ARMA (1, 0, 0) model is stable and hence fit for modeling and
forecasting inflation in Niger.

FINDINGS

Descriptive Statistics

Table 8
Description Statistic
Mean 4.5352
Median 2.5
Minimum -8
Maximum 36
Standard deviation 8.1086
Skewness 1.6378
Excess kurtosis 3.4187

As shown above, the mean is positive, i.e. 4.5353%. The minimum is -8% and the maximum is
36%. The skewness is 1.6378 and the most striking characteristic is that it is positive, indicating
that the inflation series is positively skewed and non-symmetric. Excess kurtosis, as pointed out
by Nyoni & Bonga (2017) should be around 3 for normally distributed variables and in this study
kurtosis has been found to be 3.4187; implying that the inflation series is normally distributed.




Results Presentation’

Table 9
ARMA (1, 0, 0) Model:
N; = 447138 4 0.366997N;_1 crs cre ere eeeeee eee ere eee eee eee eee ven ven ven wen e oo [2]
P: (0.0047) (0.0037)
S.E: (1.58095) (0.126397)
Variable Coefficient Standard Error z p-value
Constant 447138 1.58095 2.828 0.0047%*%*
AR (1) 0.366997 0.126397 2.904 0.0037%*%*
Predicted Annual Inflation
Figure 4
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Figure 4, with a forecast range of 10 years clearly shows that inflation rates in Niger may not
exceed 5% within the next 10 years, ceteris paribus. The chosen ARMA (1, 0, 0) model indicates
that there will be price stability in Niger within the next decade.

"' The *, ** and *** means significant at 10%, 5% and 1% levels of significance; respectively.
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CONCLUSION

Accurate forecasting is useful for effective policy planning (Jesmy, 2010). The main aim of this
study was to select the optimal ARMA model for modeling and forecasting inflation in Niger
and the optimal model was selected based model identification statistics shown in table 4 above.
As already shown, the best model is the ARMA (1, 0, 0) model and this model is envisaged to
serve as an early warning signal to Niger policy makers, business leaders, investors and
employers to calculate the strength of the anticipated new environment and to take the necessary
action in their business activities.
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