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INTERVENTION ANALYSIS OF DAILY KENYAN SHILLING / NIGERIA NAIRA EXCHANGE RATES
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ABSTRACT

The rescarch work s aboud am intewerntion on daily exchang rates of Hhe Kenyar (KEN) Sbilling and it Nigria
counterpart Naira (NGN) observed on 11° August, 2010, The realigation of tis time sries studies span fpom 19
March, 2017 1o 11 September, 201). There Lo an abripd jump or darnge in U Auguat, 2010 whick prompted an
intewerntion modelling. The pre-intowestion sries was adjusted ationary by Hhe Augmernted Dickey Fuller Tet.
Fitted on it s 4 aries Xi= 0.9633X.1 + 0.01360X. - 0.7480e.s + & And the extimated residual Lo e white noise
process. On Hhe basis of Mis model, Ut post intowertion orecasts were oflained. The itewention produces lovd
Keywords: Kengan sbilling, Nigeriom Naira, Exchange rater, Intowertion modelling, ARIMA modellisg,

INTRODUCTION

A tcomomic Time anits of daily cechange rates ane (peguentlyy dfected by policy danges and otlers
wWWmMauM¢Wd4WaMWM.vaha{%l%t,wm
Timing are bmown, bane been Toamed intowertion. Intowention analysis war inheduced by BOX
ard TAD (1915). Euen simee i1 bas leom widelly and. extemsivelyy applicd by sclolans im ascntaiming
vériows degpee of ary ntwention waiiry for 4 tme anies. Exclange rate wlich means e
eechange for anoller comnry's cwmency tf (Kugan KEN) i very important in business
hansaction. Considening Ue daily exclang rate between Kengan (KEN) and Nigria (NGN)
cxcbangt rate fpom 19 Marcl, 201 1 1° Septemben, 2017 sbows am abol nise om 4 Auguat, 2070
MMMWWW@MMMMW%W%&WM#NWGEN

bas been pumping dollans e Hhe [oreign exclangt marled as 4 vmedial measne in 201). 11 4a
nilion's tconomy. This i1 an ntewention analysis problem, Hhe towertion being He onomic
necssion where Yo poind of intowention being 4 Augurt, 207). This restanch werk ir simed 41
proposing an intowention model To eplain Hhe dffect of tonomic vctrrion on He KEN/NGN
eechang rates. We dall employ e Box and Tiao (191S) This approach s well tested and
weeslly applied by many scholarns. For initance, Appial and Adetude (2011) conducted 4
nestonch on [orncaiting eechange rate between Ghana Cedin and e dollan wiing Lime sries analysin
[or We period of Jaruany 1994 1o Decemdien, 2010. Thein finding reveal Ut e predicted rates were
convirtunt witl We depreciating tuend of te obswed series, ARIMA (1, 1, 1) was found 2o be 2he bert
model. Btk and Amadi (201€) working on intewertion analysis of daily GDP, wud exchange
rates occaviomed by BREXIT obsewed #at the GDP bas (allew sdbarply after relative 1o the USD. This
[l i shown 1o be atiotically viguificant. The pre-intowention wries obsewed (ollow an ARIMA
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(1, 1, 0). Btk and Victor-Edema (2011) conducted on restardd en intowention modelling o
montlly EUR — NGN exclang 1ate due To Nigeria ecomomic rcession pom 2004 - 2006 reveals 4
wries with o Light portive end wp To May, 2016, (rom 2016 e was an abrupd asthronomical
vt W He end of Hhe yean. Rolerts e 44 (2001) applied ramdomised intewertion analysis To sbhow
e dffect of vegelation avadalilily onm 4 crlain growp of dnagon (lies. This s 1o mertion only 4 few.

Matrials and Mcthods

Data

The data for Hin work Lo 138 daily KEN - NGN exclange rates [pom Marck 19, 2017 1 11
Septemben, 201) (pom e website www.exchargrates.org e/ KEN-NGN-exchamge-rate-tistonsy baml.
T@mh&%mmm«maéNGNmeEN Tle data aries 0 provided in We apperdin
of Hhis work.

ltewention Modelling

Consider 4 time sries (XJ. Suppose Hat s eperiences am intowertion a1 Time 1=1. Box and Tise

(191S) propose Wat We pre-intowention part of Hhe aries be modelled by an ARIMA model. Let s

model be an ARIMA (4, 4, 4). Tlat i,

A L) VX =B e (1)

Where A) = 1- ayL — a,L? — ...— apl? and B(L) = 1+ B{Lt + B2 + ...+

BgL? are #he atorgpessive (AR) and Hhe moving average (MA) operators neypectively. The

o'sand B's ase constants such Wat e model (1) is stionsry as well as ipvertille. L 2o te

WWMW@UX;=XM and Hhe aymbol NV o e model (1) may be ducriled as sn

ATONILNE  moving erale (ARMA)  model a{ e L A%W {VX} a& e Time sries

{XJ.Eventually

(= o )

On e baris of model (1) [orecast are ollained [or W post-uteowertion peried. Suppos Hhesw are Fi1

> T. Ter
c(D)(1-c(2)¢" D)

2. = o) ,t =T (3)

Give te towertion hangfer function

Hemee the overall dewention model s gwen by

Y, = B(L)&t n c(D)x(1-c() "Y1,

t™ a@ve (1-c(2))

Where 1.=1, 1> T and 1 otherwiae.

@

The estimation of model (1) wariably begins with He dtrmination of e orders , 4 and 4. The
dffrencing erder L Hhe mirimum order of W diffferencing such Wl Hhe pre-utowertion sries i
Aaionary. Stationsry dall e Bested wiing Hhe Augmented Dickey Fuller (ADF) Teat. The AR order
and We MA order G may be estimated by He at-off lags of We partial avtoconelition function

B
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(PACF) and te astocorelation function (ACF), sespectively, of (VXD The o' sand B's and (1)
arnd c(2) may be estimated by Hhe leart squares Techaigue.

Compader Softusre
Tle computer soffware wued i Hhe datistical and comometric package Eviews 10

Results and Discnssion
The time plot of e data i1 Guwen below in [igure 1 shows intowerntion &t 1=138, Yot s on U
Awgust, 2017,
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Figuse 1: e Plot of KENNGN excbange aate
e pre-istewention wnries whose time plot appears below in figure 2 sbhows 4 ationary Time sries
a1 seen i Yt (ollowing 1able 1
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Figure 2: Fomme pllot pre-iodervesiion series
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Table 1: Sbows e wnit root Teall [or Y pre-serestion sries

FMull Hypothesis: KERM has a unit root
Exogenous: Constant
Lag Length: O {(Automatic - based on SIC, maxlag=123)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -9. 572101 00000
Test critical values: 1% lewvel -3.4753547
5% lewvel -2.882590
10% level -2. 578074
*MackKinnon (1996} one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Wariable: D({KEMMY)
Method: Least Squares
Date: 05/29/M19 Time: 05:05
Sample (adjusted): 2 138
Included cbservations: 137 after adjustments
Variable Coefficient Std. Error t-Statistic FProb.
KEMM{-1} -0.8013282 0.083721 -9.572101 00000
L= 2452092 0.2586174 9.571990 00000
R-squared 0404303 Mean dependent wvar 0.000430
Adjusted R-squared 0.299290 S.D. dependent var 0078794
S E. ofregression 00610329 Akaike info criterion -2 7401032
Sum squared resid 0502954 Schwarz criterion -2 697476
Log likelinood 189 6971 Hannan-Qwwinn criter. -2 T22T80
F-statistic 91.62512 Durbin-Watson stat 2024817
Frob(F-statistic) 0000000
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01935
0.063
0.029
-0.057
-0.020
0.019
-0.027
0.044
0.145
0.003
0.096
0.253
0.059
-0.023
-0.002
0.062
0.033
-0.026
-0.125
-0.015
0181
-0.033
0.081
-0.074
-0.089
-0.080
-0.061
0.024
0.085
-0.058
-0.096
0.023
0.003

-0.037
nnAs

0.195
0.025
0.012
-0.069
0.002
0.029
-0.034
0.052
0134
-0.052
0.093
0.235
-0.021
-0.067
0.017
0121
-0.014
-0.084
-0.100
0.013
0.158
-0.112
0.055
-0.180
-0.058
-0.023
-0.014
0.027
0.028
-0.093
0.003
0.032
-0.041

-0.020
n41%4

5.5521 0.018
6.1244 0.047
6.2417 0100
G.7083 0152
6.7691 0.238
6.8243 0337
G.9285 0436
72119 0514
10382 0.320
10.384 0407
11.790 0.380
21620 0.042
22152 0.053
22232 0074
22233 0102
22833 0118
23006 0149
23117 0186
25636 0141
25675 0777
31072 0072
31.252 0.091
32353 0.093
33.279 0.098
34 620 0.095
35714 0.097
36370 0107
36475 03N
37768 0128
38.372 0140
40038 0128
40136 0153
40138 0183

40391 0209
41 1N/ NP
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Table 2: An ARIMA (12, 12) model [or e pre-istervestion sries

Dependent WVariable: KEMM

Method: ARMA Maximum Likelihood (OPG - BHHH)

Drate: 05/29M19 Time: 05:14

Sample: 1 138

Included observations: 1328

Failure to improve objective (non-zero gradients) after 11 iterations
Coefficient covariance computed using outer product of gradients

Wariable Coefficient Std. Error t-Statistic Prob.
AR(1) 0.8B63266 0.0618732 13.95219 0.0000
AR(1Z2) 0136724 0.0031Z20 43 82868 0.0000
MALT) -0. 747971 0.064070 -11.67436 0.0000
MAL12) 0.097840 0.064745 1.511158 0.13231
SIGMASCQ 0.003686 0.000220 16. 72034 0.0000
R-=quared 0044205 Mean dependentvar 3.059053
Adjusted R-squared 0.015459 S.D. dependentwvar 0.062326
S E. of regression 0061842 Akaike info criterion -2 615807
Sum sgquared resid 0.508652 Schwarz criterion -2.509747
Log likelinood 1854907 Hannan-Quinn criter. -2 572707
Durbin-Watson stat 1.796847
Inverted AR Roots 1.00 B3+ 3T 83-37i .49+ 70§
A49-7F0i 0B5+.82i 06-.82i - 3F+TF2i
-37-T2i - G8-.42i -G8+ 42i -.80
Inverted MA Roots .90+_19i .90-.19i .65+ 55ij (B5-.55i
2T+ TTi 2T7-T7i - 16+ 78i - 16-.78i
-.54+ 57i - 54- 57i - T5-21i - TE+ 21i

So Wt We pre-intowertion series is modelled by X, = 0.8633X.1 + 0.1360X.. - 07480, _1 + &
on e laris of Wir model [orecast and made or Hhe post-inewertion wries 2o which are ollained
arnd modelled on He basis of ().

Table 3: itervertion harafer funclion modelling

Ciependent Variable: £

Method: Least Squares (Gauss-Newton / Marquardt steps)

Ciate: 05/30M19 Time: 07:34

Sample: 139177

Included observations: 38

Convergence achieved after 12 iterations

Coefficient covariance computed using outer product of gradients
Z=COF(1-CEMT-138)M1-C2))

Coefficient Std. Error t-Statistic Prob.

c(1) 0513265 0048436 10 59687 0.0000

CiZ2) -0 101787 0105021 -0.969200 0.3387
R-squared 0.029872 Mean dependentvar 0466936
Adjusted R-squared 0.003653 3.0 dependentvar 0.049513
S.E. of regression 0.049422 Akaike info criterion -3.126914
Sum squared resid 0.090374 Schwarz criterion -3.041603
Log likelihood 6297482 Hannan-Cuinn criter. -3.086305
Durbin-Watson stat 0956280

(1—0.7480B)¢&;
1-0.8633—0.1367B2

Hemer, e itowetion modd 4 gwen by Yo =
0.5133+(1—(—0.7018)t 138

It 1.1018
Where I, = 0,< 138, I, =12>139
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Figure §: Comparison letween He fost-isterverdion Aath and #eir iplervention foricasts

CONCLUSION
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1 KES=2.96%) NGN
29131 2984) 29813 3.05063.0614  3.0614
3.07073.064  3.064 2.00042.9913 3. 06

APRIL, 200

3.0641 3.000S 3.0411 3.03)932.0518  3.0504

3.00003. 062 3.005) 3.0006 3.0S59 3.052%
3. 0482 3.04653. 04gt 3.0494  3.0464 3.031S
3.0611 3.0562 3.03)22. 03712 3.0372 3. 0693

3.03832.0438 3.0523 3.061 3.061 2. 0669

MAY, 207

3.0s9) 3092 30599 3.0031 30413 3.0413 3.0521
30545 3092 3.0055 30597 3.0 3.0  3.0543
34N 30093 3320 3.0992  3.049) 3.0353  3.06/6
3.004S  3.0635 34463 3.0444  3.054 3059  3.092
3494 31332 3.04

JUNE, 201

3.0 2020 3.02) 3.093 31348 3.03)4 3.0333
3.0538 30417 32.047 3.0783 3.0464 3.049) 3.1366
3.0807 31339 31339 3.041S 3.059 3132  3.13¢9
3.0449 3.032S 3.0325 3.0323 31203 3109 3.3801
3.0303  3.0293

Ly, 201

3.0293  3.0324 3.042) 3.0369 3.028€ 2.01998 3.03¢44
3.032S 3.0764S 3.03¢ 3.0021 3.0454 3.00308 3.01%1
3.0131 3.0181 3.019 2946 3.0358 32.09)8 3942
3.0322 3.0322 3.0344 3.031€ 3.029) 3.005) 32.0411
294sS  2.94sS  3.00%9

AUGUST, 2019

3.03¢  3.0346 32.0344 25507 35507 35241 35052
3.539) 3512) 35021 35014 35014 3.5223 3.5303
3531 34936 3.8 35143 35143 23340 2.4032
N 3N 34982 34500 34507 34492 3.4904
3.U631 2.4398  3.U5%6

SEPTEMBER, 2017
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