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Abstract:

I'he exchange rate plays a critical role in an cconomy like Nigenia because impont and export contribute a large part

of the economy. This paper considered the forecasting performance of three univariate models (Decomposition
Holt Winter's and SARIMA maodels). To achicve this, monthly exchange rate data was collected from Ccnlmi
Bank of Nigeria Statistical bulletin covering from January 1981 10 December 2015 for the analysis while data
covering January 2016 10 December 2016 was used as out of sample forecast. The result from the models revealed
an inereasing rate in monthly exchange rate in Nigeria, while Holt winter's model performed best among the
competing models for forecasting monthly exchange rate in Nigeria. The CBN should monitor the exchange rate in
order to make loan accessible for business men and investors either lacal or external investors,
Keywords: _Univariate, models, exchange rate, forecasting, time-serics, mean square error

Introduction
The exchange rate plays a eritical role in an cconomy hecause
unpons and expons constitute a large pan of any cconomy
(CBN. 2016). Investopedia (2017) defined Exchange rate as
the price of a nation’s currency in terms of another currency”™.
An exchange rate thus has two components, the domestic
currency and a loreign currency, and can be quoted cither
durcetly or indireetly. In a direct quotation, the price of a unit
ol loreign curreney is expressed in terms of the domestic
currency. While the indireet guotation, the price of a unit of
domestic currency s expressed in terms of the foreign
CUITEncy.
I other words, exchange rate is the rate at which two national
currencies exchange for cach other. 1Uis often expressed as the
anwnml ol domestic currency needed 1o buy one unit ol
toreien currency (Lipsey & Chrystal, 1999); while effective
exchange rate s an index number of the value of a nation’s
currency relative o a weighted basket of other currencics.
Cliznges in the effective exchange rate indicile movement in a
single currency’s value against other currencies in general.
Furthermore,  Chukwudi &  Madueme  (2010)  defined
exchange rate volatility as the ermtic fluctuation i exchange
rate, which could occur during periods of domestic currency
appreciation or depreciation. Exchunge rate changes could
lead 1o a major decline in finure output if they are unpredicted
and - erratic, Exchange rate has become unfavourable to
Nigeria as a result of using the Floating Forcign Exchange
Determination system (Olatungr & Bello, 2015).
A Driel review of exclange rate dynamics are as follows:
Orsanya & Adeniji (2013) used the Box-Jenkins approach to
fonecast the marddollar exchange rate in Nigeria from
Fanary 1994 w0 December 2011 Their study found that
ARIMA (1.2.1) was best 1o forecast exchange rate in Nigeria.
The tesalt further indicated that the naira will continue to
deprectae based on the result of the forecast from their study.
‘The work of Ekong & Onye (2013) tested whether flexible
price monctwy  model  (FPMM) - of  exchange  rate
deternmmanon is consistent with the variability of the naira-
dollar exclumge rates. This is because of the problem of
mappropriateness for forecasting purposes. They suggested
multmational model of exchange rate determination that allow
for common  macrocconomic effects. Musa et al (2014)
mvestizated the volatlity modeling of daily Detlar/Naira
exchange rte from June 2000 to July 2011 using GARCH.
GICGARCH, TGARCH and TS-GARCH models. The result
revealed that TGARCH mwdel provided the most accuraie

forecasts. Faii & Akinbobola (2013) investigated the impact

of cxchange rate pass-through (ERPT) to import prices,
inflation and monetary policy in Nigeria from 1986 to 2012.
Evidence from VAR and SVAR analysis revealed that ERPT
in Nigeria is moderate, significant and persistent in the case of
import prices and low and short lived in the case of inflation.
Olatunji & Bello (2015) used the Box-Jenkins ARIMA and
ARMA methodology for forecastmg monthly data on the
official exchange ratc in Nigeria collected from January 2000
to December 2012, Results revealed that the series become
stationary at first difference. The performance of the models
for both in-sample and out-of~sample indicated that ARIMA
(1,1.2) model was best and optimal model for forecasting
cxchange rate in Nigeria.

Therefore the aim of this study is to forecast monthly
cxchange rales in Nigeria using threc univariate models
namely Decomposition, SARIMA and Holt-Winters Models.
That is, to compare the out-of sample forecast performances
of the models.

Model Specification and Description

Decomposttion method of time series data

In the ficld of economics and many other fields of life, it is
traditional (o decomposc time series o a varety of
components, some or all of which may be present in a
particular instance (Pollock. 1993). Given Y. Y, can be
decomposed into the following forms; '
Y,=T,+ C,+ 5, + . , (Additive Modc!)

Y, =1, x C xS, x ., (Muliplic active Model)

Where: 7, is the trend: € is the cyclical; §, is the seasonal
variation and .+ , is the irregular component

There are two distinct purposes for which we might wish to
effeet such decompositions
I. To give a summary decomposition of the salient
features of the time series -
2. To predict future values of a particular time series
data.

The main advantages of the decomposition method are the
relative simplicity of the procedure and the minimal start-up
time. The disadvantages include not having sound statistical
theory behind the method. the entire procedure must be
repeated each time a2 new data point is acquired. and, no
outside variables are considered. However, the decomposition
method is widely used with much success and accuracy,
especially for short term forecasting (Cooray. 2008).
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Winters’ seasonal exponential smoothing

Smoothing process is a little advance univariate time series
model which is an iterative process in which we smooth the
data using different  combination of the weights. The
combination that produces the smallest MAPE. MAD or MSD
is the optimal set of weights. The Winters' scasonal
exponential smoothing  technigue employs the smoothing
process in three periods. They include estimating the average
level. the slope component and the seasonal component of the
time series. The Winters™ method is able o account for some
crror in the forecast by the updating procedure.

The equations of the Winters' method are as follows

(1. To update the level (2) or average level of the series

a=q Y.
S,-D)

(it). To update the slope (b)

b =B, ~a_)+(1- B,

(ii)). To update the scasonal component (S;)

+{l=a)a._+b )

S = §—+u—n&a—L)

(iv). To obtain. a one sicp ahead forecast

y:ﬂ (!) e (an—l + b:-l )Sfl+[(! + 1 % L)
Where: a = smoothing constant for level (O<a<l): B =
smoothing constant for trend estimate (0<f<1): y = smoothing

constant for seasonality estimate (0< Y < 1); L = length of

seasonalily

Seasonal autoregressive integrated moving  average
(SARIMA) processes

The SARIMA model was developed from  seasonal AR
(Autoregressive) and scasonal MA (Moving Average) models.
That is. incorporating the scasonal factor into the ARIMA
maodel produces the SARIMA model (Box and Jenkins, 1976).
The model is represented as;

SARIMA(p. d. q) x (P. D. Q)s

Where: p. d. q. are for the non seasonal part and P, D, Q for
the seasonal part: while the well known Box-Jenkins
multiplicative seasonal ARIMA model is given as;

D, (B*)g,(1-B)"Y, =0, (B*)0, (B)e,

Where: s = 12 for monthly data and s = 4 for quarterly data
(Cooray. 2008).
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Measures of accuracy
Mcan Absolute Error or Deviation (MAE

"

formular MAD =
n

deviations from the series in absolute terms, which
that, a measure of deviation is regarded as Positive whegy
is positive or negative. This measure tells us how much
forecast is biased. This measure is one of the most ¢cg
used for analyzing the quality of different forecasts, MAP|
Mcan Absolute percentage Error, measures the accurae
fitied time serics values. It is expressed as a perccnlagcg

or MAD has'{

this error s g measure
Bl

n d
(—‘

=1 | X
3 MAPE =—"-x100-
n i
MSD stands for Mcan Squared Deviation. MSD s compu
using the same denominator, n, regardless of the model.

one can compare MSD values across models. It is given
"

by
> A

e,

MSD ==
n ‘
measures the smaller the value, the better the fit of the mode!
(Cooray. 2008).
In this paper we used the farir measures such as R
Mecan Square Error (RMSE) o zauge the difference betw
the forecast from decomposition,” Winter's seasonal
exponential smoothing and SARIMA method and the act 1al}
data (Robertson and Tallman, 1999). The method with the
minimum RMSE will emerge as the best method. The Rool
Mecan Square Error is given

2 =5
T

In sumumary, for all the three

RMSE =

where y, is the actual
time series and y, is the time series data resulting from
forecast. T is the length of the forecast period.

Materials and Methods

The data used in this paper was (rom a sccondary
collected from Central Bank of Nigeria (CBN) Stat
Bulletin (Table 1). Monthly exchange rate in Nigeria covi
from January 1981 1o December 2016. Data from Janu;
1981 10 December 2015 was used for the analysis. While data
from January 2016 to December 2016 was used as out
sample forecast performance.
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¢ rate data from January 1981 to December 2016

May

Year | Jan Feb. March  April June July Aug.  SepL Oct. Nov. Dec.
1981 | 05323 05460 05722 05994 05994 0.5905 05992 06680 06671 06609 06428 0.6350
9g2| 06437 06559 0.6643 06696 0669 006756 06794 06810 06843 06898 06892 0.6720
. ; 0.6736 06917 0.6999 0.7048 0.7048 07272 07447 07486 0.7486 07486 07486 0.7486
|9SF;’ 07486 07486  0.7486 07486 0.7486 07543 07676 07676 07682 07748 0.7957 08O
135.; 0-3301 08477 08746 08825 08917 08951 08051 08969 09157 09225 09234 09595
i 86 09996 09996 10016 10135 10341 11249 1.2694 1,3204 46406 41203 35311 3.1828
193-; 36471 37014 39213 39054 41617 40506 38081 40809 42073 42761 42890  4.1604
1953 51748 42611 43169 42023 41103 41913 46087 45830 47167 478 51479 5.3530
Iisg 7.0339 23823 7.5871  7.5808  7.5051  7.3471  7.13BB 7.2593 73400 7.3934 7.5037  7.6221
- 786"1 T7.9009 7.9388 7.9400 7.9400 7.9424 79523 79623 7.9743 #0089 8.3240 87071
o 02121 96108 94521 88691 93700 101722 11.0474 | 13280 102416 9.8805  9.8651  9.8650
:331 9:5(:;? 102261 17.6107 185070 184598 184563 18.4379 18.4814 19.3497 193890 194396 19.6609
l‘)‘); 20,1078  21.9992  24.8501 225368 218861 21.8861 21.8861 21.8861 21.8861 21.8861 2l .efl-:‘bl 21 .Bt-i(:l
;99:1 218861 21.8861 21.8861 21.8861 21.8861 21.886l 21.8861 21.8861 21.8861 218861 21.8861  21.886)
1995 | 21.8861 21.8861 21.8861 21.88GI  21.886] 21,8861 21.8861 21.8861 218861 21861  21.886] 21.8801
1996 | 21.8861 21,8861 218861 21.8861 21.8861 21.8861 21.8801 218861 218861  21.886! 21‘h$6l Zl.Btfm
1997 | 21.8861 218861 21.8861 218861 21.8861 21.8861 21.8861 21,8861 21.8861 21.886)1 21.8861 21.4861
1998 | 218861 21.8861 21.8861 21.8861 21.8861 31,8861 21.8861 21.8861 21.8861 21.8861 218861 21 .332!
1999 | 86.0000  86.0000 86.9659 000000 94.5800 94.8300 94.8800 94,8800 94_8800 %'R'}S‘i 964541  97.6022
2000 | 987800 999143 100.9319 1003783 101.1452 1018286 105.3286 1028848 1023619 102.4773 ‘|02.§205 106.7111
2001 | 110.5045 1107050 110.6550 1 13,7000 113.5667 112.4750 111.8455 1116957 111.6000 111.6000 1119864 1129861
2002 | 113.9625 114.2759 1160400 1 161286 1165500 1184900 123.7232 125.7547 126.4491 126,5553 IEI’).SZFM lZG.Bﬁ%Z
2003 | 127.0695 127.3150 127.1640 1273700 127.6676 127.8317 127.7720 127.8950 1285750 IZQ_TSE_;G liﬁ.ﬁﬂﬁ‘? 137.2233
2004 | 136.0823 1351625 134.4317 133.5091 133.0119 1327500 1327991 1328295 132.8445 1328552 I.xB.BG‘:}'D 132.8600
2005 | 132.8600 132.8500 132.8500 132.8500 132.8200 1328700 132.8700 133.227] 130.8102 1308392 1306271 1302900
2006 | 130.2900 129.5931 1287043 128.4652 128.4518 128.4543 1283811 1283273 128.2002 1282830 1282858 1282919
2007 | 1282772 128.2687 128.1513 127.9814 127.5596 127.4000 127.1859 1266753 125.8826 1242760 [20.1206 118.2097
2008 | 1179768 1182100 117.9218 117.8737 117.8342 117.8086 | 177671 1177420 1177256 1177243 117.7433 126.4756
2009 | 145.7803 147.1444 147.7226 147.2272 147.8427 1482018 1485800 151.8580 1523017 1493550 150.8469 149.6926
2010 | 1407702 150.2224 149.8285 149.8927 1503125 150.1915 1500986 1502667 1510332 1512500 1502211 1504799
2011 | 1515455 1519391 1525074 153.9673 154.8000 1545029 151.8636 152.7154 1552636 153.2569 155.7693 1582074
o1z | 1583868 157.8681 157.5875 157.3314 157.2762 157.4388 1574342 157.3796 157.3429 157.3156 157.3080 157.3240
2013 | 1573012 157.2994 157.3115 157.3051 157.3008 157.3065 157.3167 1573136 1573157 1574166 157.2734 157.2742
2014 | 157.2916 157.3075 157.3008 157.2918 157.2873 157.2873 157.2873 157.2873 157.3006 157.3141 159.9961 169.6800
so1s| 18175 19484 19707 197.00 19700 19692 19697  197.00 19700 19699 19699 19699
20161 19700 19700  197.00  197.00  197.00 23176 29457 30973 30523 305.21 305.18 305.22

Source: CBN (2016)

The Fig 1 shows the Time series plot of monthly exchange
Rate in Nigeria from January 1981 to December 2015.

2004
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=
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Monthly Exchange Rate
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Fig. 1: Time series plot of monthly exchange rate in

Nigeria from January 1981 to December 2015

B 16 168

The above graph shows a steady positive upward trend in the
rt)nn}hl_y exchange rate in Naira but with sudden jump in 1999
signifying a sharp fall in Naira at that period.

Results and Discussion

MINITAB 16.0 software was used for the analysis and the
resulls are presented below as follows:

Time series decomposttion for monthly exchange rafe using
decomposition mnethod

Multplicative Maodel

Data  Monthly Exchange Rate
Length 420

NMissing 0

Fitted Trend Equation

Yt =-359646 + 0.511008%

Seasonal Indices

Period Index
I 1.00049
2 1.00049
3 1.00152
4 1.00049
5 1.00049
6 1.00049
7 0.99885

8 0.99913
9 0.99977
10 099875
11 1.00028
12 0.99926
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Accuracy Mcasures

MAPE 503.884
MAD 17.561

MSD 451.057

Forecasts

Period Forecast

421 179.257
422 179.768
423 180466
424 180.791
425  181.302
426 181813
427 182027
428  182.587
429 183215
430 183.538
431 184332
432 184.653

Figure 2 shows the time series plot of decomposition method
for monthly exchange rate in Nigeria
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Fig. 2: Time series decomposition plot for monthly
exchange rate

Forecast from Decomposition Model revealed a positive trend
in the Monthly Exchange rate in Nigeria which correlate with
the findings in Adenomon er al. {2017).
Time series analysis of exchange rate using Holt-Winters’
method
Table 2: The MAPE, MAD,
measures for selected values of
exchange rate data using Holt-W;j
A B I MAPE MAD
01 01 0] 5.8828 3.4582
01 02 02 8364 4988
0.1 01 02 8326 4960
02 01 0} 54617 3.1858
02 02 901 5.5561 32572
02 01 92 57116 3.319]
02 02 02 5.8828 34582
03 02 o0 4.4534 2.5801
03 02 02 4.9230 28939
03 03 02 33366 3.1552
03 03 03 57 53 31104
03 01 01 43914 2.4655
03 01 03 4.7095 2.6708
0.9 01 01 22799 1.0729

MSD forecast accuracy
% B, and y for monthly
nters' Method
MSD

57.5456

106.476

100.355

48.5056

49.4834

55.2229

57.5456

33.0355

38.5565

40.8958

4417719

325713

40.6126

13.8927

/

.

in Nigeria Using Three Univarig,
E o Rates in Nigeria
anthly Exchang

a‘tfudr'r'\

Holt-Winter smoathing method with p;
0.1. y = 0.1) gives the minimum p
values. Hence these weights are g
rate data.

Winters' methaod for monthly exclign

e rate : . =
Multiplicative Method i
Data  Monthly Exchange Rate
Length 420
Smoothing Constants
Alpha {level) 09
Beta (trend) 0.1 1
GCamma (scasonal) 0.1
Accuracy Measures .
MAPE 2.2799
MAD 1.0729 b
MSD 13.8923 '
Forecasts
Period Forecast Lower Upper
421 197.096 194.467 1997124
422 196.544 193.033  200.055 1
423 198.543 193.961 203.124 b
424 198821 193084 204557 ‘
425 200.278 193.345  207.211 k
426 201.621 193.467 209.775 i
427 203.348 193.960 212.737
428 204792 194.159 215425 1
429 207.041 195.157  218.925
430 206.631 193.492 219770
431 208.011 193.613  222.409 1
432 210.811 195152 226.470 |

hnology Journal, www ﬂ'sf‘nu
16 r p- . - -————'-———l_'_
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Winters’ Metha:d Plot for Monthly Exchange Ra
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Fig. 3: Winters method plot for monthly exchange
Nigeria

Holt Winter's model shows a time plot of s;c:Jﬂ': '
upward trend in the monthly cxcha_nge rale in qall i
sudden jump in 2015 index signifying a sharp

thal period. ha
E CHH
Selecting fitted SARIMA model for monthly exe!
in Nigeria the ex
Different SARIMA models were used to '“°d|f:ll ihe
rale in Nigeria and the best model t-ha[alue of the
exchange rate in Nigeria using the lowest v'on ¢ Tabl!
Square Error (MSE). These results are shown
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Table 3 MSE measures for selected SARIMA model for
monthly exchange rate data in Nigeria Differencing: | regular, | seasonal of order 12
SARIMA (p.d.g) X (P.D.Q) Number of observations: Original series 420, after

Models MSE differencing 407 :

*SARIMA (111) x (111) 12.60 Residuals:  SS = 5077.20 (back forccasts excluded)

SARIMA (101) x (101) NA MS =12.60 DF =403

SARIMA (110) x (110) 18.49

SARIMA (011) x (011) 12.68

SARIMA (211) x (211) 12.70 Modified Box-Pierce {Ljung-Box) Chi-Square statistic

SARIMA (212)x (212) 12.70 Lag 12 24 36 48

SARIMA (210) x (210) 16.76 Chi-Square 2.2 44 7.0 11.0

SARIMA (012) x (012) 12.72 DF 8 20 32 44

+*SARIMA (110) x (111) 12.60 P-Value 0976 1.000 1.000 1.000

SARIMA (111) x (110) 18.48
SARIMA (111) x (111) and SARIMA (110)x(111) yiclds the Forecasts from period 420
minimum MSE of 12.60 among the computed models. Hence
are the best fitted models for the monthly exchange rates. 95 Percent
SARIMA (1,1,1) x (1,1,1) moadel: Monthly exchange rate Limits

Period Forecast Lower Upper Actual

Final estimates of parameters 421 199.102 192.143 206.060

Type Coefl SE Coel i P 422 199.020 188.682 209.357
AR 1 0.2651 0.5017  0.53 0597 423 199.472 186.575 212.370
SAR 12 -0.0792 00526  -1.50 0.133 424 199793 184.762 214.824
MA 0.1734 0.5125 0.34  0.735 425 200.205 183.308 217.103
SMA 12 09817 00222 4422 0.000 426 200.501 181.923  219.078
Constant 0008836 0.009137  0.97 0334 427  200.888 180.771 221.006

428  201.246 179.698 222.794
429  201.604 178.715 224.493
Differencing: | regular, 1 seasonal of order 12 430 201.684 177.528 225.840
Number of observations: Original series 420, after 431 202.563 177.203 227922
differencing 407 432 203.590 177.081 230.098
Residuals:  SS = 5065.75 (back forecasts excluded)
MS =12.60 DF =402 SARIMA forecast also show a positive increase in Exchange
rate in Nigeria which agrecs with the study of Adenomon e/

Modified Box-Pierce (Ljung-Box) Chi-Square statistic al. (2017).
Lag 12 24 36 48 The Table 4 above shows the actual Exchange Rate data and
Chi-Square 2.0 4.2 6.8 10.9 the forccasts from the decomposition, Winter's method,
DF 7 19 31 43 SARIMA (1,1,1) x (1,1,1) and , SARIMA (1,1,0) x (LL1I)
P-Value 0.957 1.000 1.000 1.000 methods. The RMSE for each method was computed using the

formula stated below.

Forecasts fram period 420
The Root Mean Square Eror is  given  as

95 Percent
a 32
Limits S z(yl - y;) : N
- = RM = 1‘———-—— h . i1s the actual time
Period Forecast Lower  Upper  Aclual E T ShioeyR e AUt

421 198,789 191.830 205.748 . ~
477 198.571 182.268 208.874 series that and Y, is the time series data resulting from the
423 198.913 186.011 211.815 forecast. T is the length of the forecast period.
424 199.142 184.060 214.225
425 199.456 182.465 216.447
426 199.664 180.957 218.371 Table 4: The actual Exchange Rate and the forecasts from
427 199.955 179.677 220234 the decomposition , Winter’s methods, SARIMA (1,1,1) x
428 200.205 178.468 221.942 (1,1,1) and SARIMA (1,1,0) x (1,1,1) methods
429 200.425 177.322  223.529 Forecast Forecast — foro Paruamel
430 200.282 175.888 224.675 Month 2016 Wintarisy , SARIMA . SARIMA
431 200.762 175143 226,380 (Decomp) W= @iz Ly @iisdLy
45 5017405 i9Vi0s. R 441 Jan 197.00 179.257  197.096 198.789 199.102
2L ; £0. Feb 197.00 179768 196.544 198571 199.020
Mar  197.00 180.466  198.543 198.913 199.472
SARIMA (1,1,0)x (1,1,1) Model: Monthly Exchange Rate Apr 197,00 180.791  198.821 199.142 199.793
May 197.00 181302 200278 199.456 200.205
Final estimates of paramelters Jun  231.76 181.813 201621 122,504 20001
Tipe ol SECf T T e W g 2R A
AR | ‘ Ve : ‘ : 604
i 0.0987 0.0497 1.99 0.048 Sep 30523 183.215 207.041 200.425 201.604
R I% -0.0732  0.0527 -1.39 0.166 Oct 30521 183538  206.631 200.282 201.684
SMA 12 09773  0.0225 4348 0.000 Nov 305.18 184332 208011 200.762 202.563
Constanl_ 0.01546  0.01117 _ 1.38  0.167 Dec 30522 184.653 210811  201.693 203.590
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Table 5: Showing the RMSE for decompasition JWinter's
SARIMA (L1 x (11D and SARIMA (1.LO) x (LLD
SARIMA SARIMA
Monil i L () x ) (1o x (1)
alonti - oy 2 caoomiiad : S 2R
(.‘.r__“x‘] t}r }-] l‘\..-_.\‘.}‘ (_"‘,"_\‘,)

Decompasition  Winter's

Jan 31481 9216 357121 44184
Feb 205.94 0.2079 24680 40804
Mar 27337 23808 3.659% 6.1108
Apr 26273 33160 43882 7.8008
May 246.42 10,7453 6.032 10.2720
Jun 240 70 008 350 1030.15 77.13
Jul 1266592 §321.45 £051.09 §776.32
Az 1616534 1101198 1199573 11768.78
Sep 14887 .66 054179 1098408 1073835
ot 1480408 O717.82 1100989 1071763
Nov 1460424 Q31 81 1090312 1053.25

Dec 1453640 §913.06 10717.84 10328.60
Total 9155261 3995142 6361312 63.869
RMSE §7.35 6951 73.94 72.96

The Table 5 above shows the Root Mean Square Eror
calculated using the forecasts from the decomposition,
winter’s, SARIMA (L.1.1) x (1.1.1) and. SARIMA (1.1.0) x
(1.1.1) method. The computed RMSE for each method were
obtained as follows. The decomposition method gives a
RMSE= §7.35. the Winter's method gives @ RMSE=69.51,
the SARIMA (L.L.1) x (1,1.1) gives a RMSE =73.94 and
SARIMA (1.1.0) x (1.1.1) gives a RMSE = 72.96. The result
shows that the Winter's method forecast more accuralely
compared to Decomposition, SARIMA (1.1.1) x (1.1.1) and
SARIMA (1.1,0) x (1.1.1) methods, this is because the
Winter's method has the smallest value of RMSE. The
forecasts from the estimated models revealed positive growth
in exchange rate and naira depreciation in Nigeria (Onasanya
& Adeniji 2013; Olamji & Bello, 2013).

Conclusion and Recommendation
This paper compared the forecasting accuracy of three
univanate models for Exchanze Rate in Nigeria. The daia
used for the research was obtained from Central Bank of
Nigeria (CBN) monthly bulletin from 1981 1o 2015 while
January 2016 1o December 2016 data was used for out-of-
sample forecast comparison of the models. Using
Decomposition method, Winter's method. SARIMA (1.1.1) x
(1.1.1) and . SARIMA (1.1.0) x (1,1.1) methods. While the
RMSE ecriteria was used in selecting the best model that
forecast more accurately. The results revealed the Root Mean
Square Emor calculated using the forecasts from the
decomposition, Winter's, SARIMA (1.1.1) x (1,1,1) and
SARIMA (1,1.0) x (1.1,1) method. The computed RMSE for
each method were oblained as follows. The decomposition
method gives 2 RMSE= 8735, the Winter's method gives a
RMSE=69.51, the SARIMA (1,1.1) x (1,1,1) gives a RMSE
=13.94 and SARIMA (1,1,0) x (1.1.1) gives a RMSE = 72.96.
The result shows that the Winter's method forecast more
accurately compared to Decomposition , SARIMA (1,1,1) x
(I.L1) and. SARIMA (1.1,0) x (1.1,1) methods, this is
because the Winter's method has the smallest value of RMSE.
Lastly the forecasts from these models revealed positive trend
in the monthly exchange rate in Nigeria. Based on the results
of the study. the following are recommended:
i ‘nu:_ policy maker, Government, small and medilim scale
businesses.  imponer, exporier  investors  and
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A th.'[f“;_\

:n;ll@l‘;t:t:lring sector i Nigena ey plan
the futre as the uncenainty of cxch';nln‘fud Projeq
forecasted to a high degree of i‘r\‘ctsin;1 S
. The developing of the m:mul‘;wlulrin
promoung export of finished producis in ord
favorable exchange rate
cconomic growth of Nigerian,
The inflation and interest rates shoy
the CBN in order to make loan acees
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