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ABSTRACT

Thir work L4 about profposing an intowention moded or e exchange rates of Malaysion Ringtt MYR and the
Liberian Dellar [RD. The intowertion point was ebswed 1o be November 8, 2019. A pre-intewention ARIMA
model of order (0,1,7), VX, + 0.3397¢,_7 = & wis [itted and [orecasts were obtained [or e post-
towertion data on e basis of . The Aiffjerence between e [orecast and e original post-itewention data
war modeled [or Hhe Dangfer function. The resliant model was obyrwed To adequately represnt e data.
Keywerds: MYR, [RD, Arins modeling, Intewestion modelling

INTRODUCTION

e Malayrian Ringitt MYR o the conrency of Malaysia. 1t bas the symbol RM deroting 2. 11 L
diided into 100 sen. Barkmotes include RM100, RM20, RMS, RM SO, RM10 and RM1. The coirms
include 20 sem, SO aem, S sn annd 10 sese (Wikipedia, 2020). There Lo publirked reseanch work on
saronal atongessive inligpated moving average (SARIMA) modeling of daily exclange rates of MYR
and He Nigerian naina (NGN) (Etuk, 2014). The Liberian Dollan LRD bas been e curremey o
Liberia simee 1943. 11 20 made wp of 100 cants (c). 1t 40 denoted by Hhe symbol $. The bardnoter are
§S, $10, $20, $50, $100 and $S00. The coins are Se, 10¢, 2S¢, SOc and $1 (Wikipedia, 2020). Wai
(198)) las compared e IRD system with Wat of Pandmsa ballos (PAB). Any hrade relationbip
betwen Malaysia and Liberia o baned on Hhe exchange rates of MYR and LRD.

Interest Lere ia in developing an intewertion model [or e Malaysion Ringtt (MYR) / Liberian
Dollan (LRD) exchange rates. The Malaysian Ringitt i1 4 stronger cunremey Yhan Hhe Liberian dollan
a1 wident [pom Ue time plot of [igure 1 before Novewber 8, 2019. However, whern the Liberisn
goverment embarked wpon an ntewention, the hend was rverud in favewn of the LRD. The Liberian
President George Weak sand thin on 2) Jarwsny 2020 4o be presents bin anssal speech 1o the Hhind
wssion of e [Yly-fourth ational legalitine of We repullic of Liberia.

e domestic macrotconomic ironment wis Aifffett in 2019. 1t wis daractripd by Llow
conomic powlh of levs Wan 1 percent, smmual inflation of more ham 20 percent and depreciation
of Yhe Liberian dollan by more than 20 percent. However, in e last guanten of Hhe year wnder rviow,
flitionary prssne was conlained, reflecting some modest appreciation of e Liberian dollan.
End-of-period inflation was projected To (il (pom Thinty poind six percent (30.6%) in May 2019 10
Twu‘ly We foint E‘%Z preent (25.8%). Madam Viee Presidest, Ma SWAIWL, Mr Presidest Pro-
TWMHWMWO&WSQMWW—W%WMW
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e imcome of Yt poor and We income of Hhon tanming in Liberian dollins. Inflation nduction
Hherdfore semains 4 sigpificant goal of Goversmerd planming. ... Comseguantly, te Liberian dollan
ban priistintly weakind in et yeans, dabiliying only bidly during Novenler and Decemler
2019, Auwe langlly 1o 4 1cancily of Liberian dollars in Hhe banding systom and weak business
actinity.” (Weat, 2020).

The approach of intowertion modeling sdopted bere s Yt propord by Box and Tiao (1915). This
approach bas ben sccrssfplly and widily applicd To model intewetion vtuitiom. For initance,
Btk and Udoudo (2018) analyped e duily eechangt rates of Indiam rupee and e Nigprivm Nair
and proposd an ntowerntion model [or We dita. Tin approach To ntewertion was applied 1o
model e ewention by bgalation on rported casts of erimes mporting (Sridbanan et <4, 2010).

MATERIALS AND METHODS

Dsts

The data [or Win work are daily exchange rates of MYR and [RD (rom 1" Sytember 2019 10 31°
Decomber 2019 (pom e website:  fpa:/ [peecunninepnstes.com/wn/vechang-rate-bintory/MYR-
[RD/2019. They are 10 be read sz “Uhe amownt of LRD per MYR”. They are gwer in e appendin. The
data T [or 30° Novemder 2019 war mivsing. An etimate of Hhe mirving value by Linean
terpolation guen by e mean of Hhe 29° November 2019 and #he 1" December 2019 valies i1 waed
Yo ryplace e minping value.

Interripted Time Series Analypsia

Let X, Xoy .., X. be 4 001 of Time anics. [ te series i mol datiomany, et VF (X,) be the b difference
of e aries (X} Yt o ationany assuming Hat for m = 0,1, 2, ..., b -1, V' (X;) is not
Aationsry. T Hhe sries (X} ia 1aid 1o [ollow an antoregressive integpated moving average model
a& oder (fA, o{, ﬁ), Adenoted [-y AR’MA@«, d, 7), A{

VEX) — V(X)) — Vi (Xep) — o — apvd(Xt—p) = &+ Prg1 +
P2et—p + o + Byér—q 1)

whene (€.} i 4 white moise process and Wt Qs and Ye s ane constants hosen such Hat model
(1) Lo both Aationany and rertible.

Model (1) masy be written 4n

ALVE(X,) = Blbe, (2)
e A) =1 - ol - 0ul’ - oo - ol and B =1+ Bl + Bl + .o + BL ard LVE(X,) =
VX.t) and L' = €.

Let #here be an abript change in e mian level of We sries a1 Bime 1 =T we 14y Wl Hhere s an
Uowertion a1 Ual point if Were dots wol seom T e 4 retorm To the former Lovel afttr some Time,
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Suppose Hat an ARIMAG, 4, 4) las beer [Hed To U pre-isdewestion pant of e sries. It mears
Wat We pre-intewertion part of Hhe srie can be waillen in Yo [orm (2). Lt e post-intewention
[orecasts be £(1), 2> T. Let 2(1) = X - F(1), 1> T. Then the tramafpr function for Hhe interwertion or
¢y (1— Cét—T+1))
(1-c2)

2() = )

where ¢1 ind ¢; are cordlants. The intowertion model Lo Wen gven by

whore . =1 Y 1> T and yere otherwise.

W,%M
&W7OWMMM%WM¢MMWMMWM. 1 1 based o He marimom

Libeliboood approach o estimation of paramelens.

RESULTS AND DISCUSSION

The Time (ot of Figure 1 Lo such Wat We exchange rates rine sbowly wnitl November 8, 2019, after
wlick Wene i s st decline wlick was wewer swersed. This s an intewestion pattnn with
Novesder 8, 2019 41 Uhe point of intewertion. The pre-itewerntion time plot in Figue 2 shows 4
fovtive hund [pom e begivming To e towention point.
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Figure 1: Tiame Plot of duilly exchangt rates of MR snd (RD

The Awgmerted Dickey Fuller winit root Teat of Table 1 shows Hhat e pre-newertion wries Lo ol
Aationary. This calls for 4 Aifferencing of e wries which bas been dome. The Bime plot of he
dffrence of Hhe pre-towention data dbows 4 borigortal hend wlick 1 an ndication of
MT&W#W%%WW¢W0WW%WW
atocontation [unction and We sigmficant ypilus on e antocondation function sl lags 1 and
0, e lag N value leing bordered by comparative spibes Guing an indicition of 4 sarenal
comporent,

Table 2 summaniyer He estimation of the ARIMA model over e original serics. By e 1able the
model [tued <o the ARIMA(D, 1,) medel

VXi+ 033)c0 = & (S)
This means Hhat Hhe moire part of We intewention model is
F@) =(1-0.339L)e/(1-1) ©)

T@AR’MAMMWW%MWWF@)G&WW—MMMM Ther 2(1) = X, -
F(Z),1>T.M¢WM&«W@M@M¢MW¢KW7M3M@=—0.603l}

2(1) = (-0.6034)(1 - 0.8989°)/0.1011 )
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Figuae 2: Time plot of the pre-interwertion sries

Table 1: Unit Root Teat of previsdervestion srics
Noll Hypotlesis: The pre-istewertion srits bas 4 wnill 100l

tStatiotic  Prolaliliy
Avgmented Dickey Fuller st statistic 14695 0.5538
Test critical values 1% Level -3.531592
S% Level -2.905519
10% Level -2.590252

The intowertion model Lo Guen by
LX) = F(2) + 2(2)

Wher superimpond on te (Lot of X. the plot of 1(X,) i1 companabile 1o i1 (See Figune S). Therdfone the

Wt(X) = (1-0.33910)e/(1 - L) -0.6034(1-0.8985)/0.1011
[r1>T=69.
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Figure 3: Tome plot of the difference of pre-intewertion sries

CONCLUSION
Therdfore model (3) Lo am adequate represeniation of e tewertion. Plarmers (rom Malaysia sall
do well 1o Take advartage of i To redners W imdalance engerdend in We slustion.

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

— 3
g
1
1

0372 0373 99090 0.002
! 0.008 -0.153 9.9130 0.007
! -0.064 -0.012 10212 0.017
! -0.110 -0.092 11116 0.025
! 0.001 0.086 11116 0.049
! -0.161 -0.252 12116 0.041
! -0.334 0222 21.810 0.003
! -0.198 -0.016 24913 0.002
! 9 -0.185 -0191 27672 0.001
! 10 0.046 0132 27.846 0.002
! 11 0199 0.082 31168 0.001
! 12 0157 0070 33271 0.001
! 13 0203 0.082 36820 0.000
! 14 -0.021 -0.218 36861 0.001
! 15 -0.080 -0.045 37441 0.001
1
1
1
1
1
1
1
1
1
1
1
1
1

|=p=m=n |

16 -0.016 -0.097 37464 0.002
17 -0.045 0.032 37.657 0.003
18 -0.036 0.007 37777 0.004
19 -0.139 -0.024 39648 0.004
20 -0.149 0.049 41.857 0.003
21 0.011 -0.032 41868 0.004
22 -0.032 -0.136 41975 0.006
23 -0.046 0175 42196 0.009
24 0027 0004 42277 00712
25 -0.014 -0.063 42295 0.017
26 0.052 0.029 42802 0.021
27 -0.019 -0.029 42644 0.028
il 28 0.008 0066 42653 0038

Figure §: Comelogram of te Aifferemce of pre-irdervestion snies

Table 2: Estimation of #he ARIMA model of Uhe pre-intrvertion aries
Deperdert Variable: Diffference of e pre-istervestion aries
| Variabte Cotfficient Sid Evor  1-Siatistic frolability |
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AR() 0.079824 0.25678S  0.210351 0.75¢9
ARES) 0.074528 0179222 0.0810() 0.935)
MA(1) 0.421929 0.260423  1.9699€4 0.081
MAQ) - 0.339654 0.155082  -2.199142 0.0323
MA(8) -0.0120m 0.15022)  -0.599M14 0.5331

(1) -0.603362 0.030628  -1.6993% 0.0000
C2) 0.898919 0.006130 146.6463 0.0000
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Figure S: Superimporition of e post-intirvertion Aata with He forecaits
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APDENDIX

DATA

Septemben 2019

48.77 4879 48.68 43.9€ 44.28 44.53 44.65 U9.65 44.9S 44.8S 44.80 U49.79 19.52 44.23 U9.23
44.26 49.51 44.60 44.4€ 44.57 44.80 44.80 49.81 UF.66 49.54 44.52 44.40 44.42 44.42 49.69
Octoler 2019

49.9S W4 14996 49.84 44.92 49.92 49.81 S0.00 S0.0€ S0.07 S0.1S S0.77 S0.17 S0.20 S0.1S
§0.10 50.132 S0.2% S0.31 50.31 S0.324 S0.3€ 50.32 50.32 $0.23 $0.21 50.31 50.33 50.32 S0.34
S0.44

November 2019

$0.52 50.54 50.59 S0.64 S0.84 S0.498 S0.48 $1.04 $1.01 $1.01 S0.74 50.02 44.09 47.49€ 41.08
46.84 46.8G 46.30 46.€7 U46. 74 47.28 4S.90 4S.92 4S.92 US.88 U4S. 80 4S.69 4S.65 US.6S
December 2019

4S.63 4S.61 4S.S8 4S.S3 US.4h 4S.42 4S.31 US.31 4S.2€ 4S.11 4S.03 44.9S 4S.02 4S.09 4S.09
44.99 4494 4494 4493 U4.93 U493 44.93 4S.0S 4S.1S 4S.19 4S.20 4S.2S 4S.30 4S.30 4S.40
45.57

Sowce: g/ Mptecwmrencynates.com/en/ W-W—W/ MYR-LRD/2014
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