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Abstract

The objectives of this study are divided into 3 folds, namely (i) to evaluate the
efficiency of the new car insurance scheme in eliminating or at least in alleviating (ii) to
analyze the factors influencing the demand for car insurance in Thailand, and {jii) to
assess the current situation of car insurance industry in Thailand.

Since the year 1997, the automotive insurance has not fully recovered from the
crisis. The economic slump has caused a big reduction in the number car insured. In fact,
the previous car-insurance  structure {(before April 1*.2000) did not show the actual
situation and environment in the car business nor reflect the changing characteristics of
car usage and risks borne by companies. The business was trapped into the hazard and
adverse selection problems, putting these companies in the red.

To avoid bankruptcy, given the strong competition, a large number of car
insurance companies decided to cut down their costs by shirking its performance. The
delay in claiming payment, using used and below standard spare-parts and deiay
claiming process were adopted by the companies. It resulted in the sizable and severe
damage not only to certain company but the business as a whole.

To improve the efficiency of the car-insurance system and to be fair to all parties
concerned, the Department of Insurance decided to restruct the car-insurance scheme by
taking all loading factors such as price of car, type of car, age of driver etc. into account
for calculating the insurance premium. The new scheme was put into effect on April 1
2000.

In comparison with the former scheme, the current voluntary car-insurance

scheme includes all necessary instruments, which would discourage the insurer to shirk.




2

The characteristics of insurers are added into the insurance contract. It is believed that
this practice will be able to reduce the problem of asymmetric information, and therefore
the moral hazard and adverse selection problems in the car insurance will be removed.
Under the light of Error Correction Mechanism (ECM) method, the ARIMAX was
modeled to represent the demand for voluntary car-insurance in Thailand, in a single
equation fashion. The ARIMAX is the combination of ARIMA model (which is so called
“Statistical Model”) and X (which is extra variables taken into the model by the theoretical
concept.). Ordinary Least Square is utilized to calculate the model. The findings of the
study confirmed our priori hypothesis that insurance fee, car price, level of damage
coverage, GDP and amount of compensation are statistically significant in explaining the
behavior of demand for voluntary car insurance in Thailand. As for as the forecast
efficiency is concerned, the simulation and expost forecast shows a capability in modeling
the behavior of demand for car insurance in Thailand. The model also reveals that an

upward trend of the demand is highly probable in the year 2002.
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nsAnmgasfraeninlssiufusonuiniaadaslalutlsumalneluafeliacldl

WLUNNFANEIIBIULLAN AR AutoRegressive (AR) Integrated (1) Waz Moving Average (MA)

(Statistical Model) FaufusaulsHiAaanAEuEn (X) W

ho} ]

d’ 3] ° o
Batlunisanaeegliuuniean
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a¥1auuUa1aee ARIMAX Taeviall nsanassgiunuivesdunaglasdresnislssiuisaeus

=

% o = R ] o= v dl d://
AMAALAT1IR RTNANTLWIAA Error Correction Model N1F9HNANTUNAAE 'Nn’li‘ﬁn‘l:mmlu

m@umsﬁmﬁu\mu ﬁﬁﬁ
4.1 mswmaauamauﬁ Stationary and Non-Stationary ‘ll'm‘fl"ag’s\

1 ¥ 24

nnsnaasuAaiiy Stationary 1asteyanldlunisAnunaietiaclditnnseas
Dickey and Fuller (1973 ,1981) Hailanumunzaniazdssynsidiunisdnmiianuiudays
Tinnidn  waziflesandeyanilfiudeyasynsunamsiiumssgiauvann 2elnideeg

oo A - ) = ana G i Ay
Araniauauunidadndeyamaiaculugasianaudfidy  Non-Stationary viedeya
P 2 oa X y a .y o a

AYNTUIAUMATUTFIULTTNOLLEY Unit Roots 8t Tavansiaindayasinaisaziifiaaiy
wisdsaulaaedl wazazl@sulUaiunianar lususideyasynsunaiilnuans

q

Stationary W3eliidautlsznauaas Unit Roots azliArmuulssiuadh fadu drwnnuade

=

yantAMANITR Non-Stationary wsa H Unit Roots unilszanunisluaunisaanasingis

Ordinary Least Square (OLS) azninlianduisz@nsnliannnisauiuenamauidene wieh
= ) . . d‘ ar 1 1% ' nnd‘ o
[Fundnileumiees Spurious Regression Betlqumaenanaaiunsadaunmliainaafanaiua s

An R’ fildaziiAganan uazA Durbin-Watson HA1GNN ampfinnlfldan R 49 uaz A
. ul v ar :I/ o = a & ar s dl
Durbin-Watson #17 WAz UNI1Za2uU 39988990 AMNANRussanuluan Uz 189R8 U
v
1981 (Time Trend) mnndﬂuﬁnmm:ﬁuﬁmmqmeﬁn@ (Underlying Economic

Relationship)
Y =a +Y, ,+ ¢ 4.1)

drilanantimiilu Non-Stationary 1i8¥n13 Differencing udaarlsannis
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AY, = yY, |, + ¢, (4.2)

t-1
Tﬂﬂ'ﬁ y :(a—l)

wazfautlsfandnn dlavanns Differencing 1 A Wl liFulsfananad
AanBtiu Stationary @:Gﬁﬂﬂﬁ’]’@;&aﬁud'\ﬁ Integrated of Order 1 : 1 (1) ﬁqﬁuaqﬂ‘lﬁd'\
aunsuaanlan fifigniaui® Non Stationary U2 uazinnng Differencing 41usm d pFa udn
SamaaiRidly Stationary aynsunadianaaazdund Wudenafiil integration of Order d :
1(d)

Taen1amasauanaiifvesouls axunsanasaulaeld Unit Root Test ANNLWY

Anv84 Dickey and Fuller 1931naun197 2 arsnsadawluadlsi

AY, =yY,  +¢, (4.3)
AY,:,B] +}/Y,_1+8, (4.4)
AY, =g, + p, T +yY, ,+ ¢, (4.5)
Tned Y, = Faulsfdaenisasnagay

B, = ﬂ"\ﬂﬁ; (Intercept Term)
7 = pawtsuurlineeanan (Time Trend) # 14 1y

\anARauAdIsauL NN HananyiRiy Trend
Stationary w3aly
t = faulsgu (Random Variable) ARARALYINAY

0 uazfldrAnuuysdsaunad

Intn1smmagay Unit Root wuy Dickey and Fuller : DF Hanw@gmwwan (Nul
Hypothesis) Aa ¥ =0 w38 5,=0, B, =1 Iun?rﬁﬁ‘hjmmmﬂﬁLﬂﬁﬂuuﬁg'\wﬁn‘lﬁ LARYIN
fawtlstiur Sidnwouzilu Non-Stationary 3ail Unit Root

wanANLLLAaefana1adafuude definnsmadey Unit Root Rdandn
Augmented Dickey-Fuller ¥ia ADF Test daanunsonaaauasuiili Unit Root Té@ndnuuy

naaetresii Tnaawizatinagalunsiiiidn siaulsgu &, (Error Term) Hanuduiusiulu
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o

fc‘imuﬁqﬁu (Higher-Order Autoregressive Moving Average Process) aam1ilaanng
ldl o é’
NARAUINNANNITN 4.6 AU

4

Aleﬂl+ﬂ2T+7.Y1—l+Z¢iAYI—1+81 (46)

i=1
Tﬂﬂﬁ AY,=Y,—Y,_I
war 2 dlustuausandsandrrenarnearsuinilaressnulsdass (Lagged
Values of First Differences of The Dependent Variable) #lauildiwaudiloym

Autocorrelation Tusaulsdu £, Falunuudnsas Dickey-Fuller dananadnssiuaczlaifisiouls

WUUAINANIDY

v
mi*nmmauauuﬁgmuﬁnmmmﬁmﬂu Unit Root %u ArWNATTUIAINAN

T-Statistic 7836%lsz@nT () 2e3maus v, | Inadhlddnada T-Stat 2esmulsfana1aiial

tatndAingnaed T-Stat MNA1SN ADF 11 lisunsadfjiasannmgiundnaeenisil Unit

]
v o ' = L% <8

Root ifluasddsznaulusaulsls wianaradmiuviialsdn sawlsdananaiintuanti® Non-

o o G o

Stationary Process Tauinwuindayalansussiangnn Aaumfeaniuasinaansumila (First

u

ee

=

, | Y A & o o o
Differencing) Tudayaiue newiazninisdszuauns Maliiveanani@eatigwianuduiugi
dadauannAtfiusiase (Spurious Relationship)

ANBUTTBIBYNINIANNAMANTS  Non-Stationary ATHANUANANNAINAYNTH

ANNAMANTTR Stationary waagUlaluamnsait 9 Asll

<
A1919N 9

uanIAnIANTFTasaIlsIlu Stationary wat Non-Stationary

AnwuzeaInakls Stationary AnWUEUBIRILLS Non-Stationary

1. faualsTifly Stationary sTnazfurquarlu | 1. faulsfiiu Non-Stationary finaziiaanu
doauaT uazeglwinsey Anadueassia | Buniuininndy lnsanizetnsgiadierunn
: o v deya X o
RN (A1) exteysnliiuinty Tantanar

Ufusiadganmniuitesuin
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=] '
A1919N 9 (Aa)

uamIAnaNtiRrassauLsiily Stationary wax Non-Stationary

AansuzaaIRauls Stationary

AanHUTAaIR2Lls Non-Stationary

2. naweReulmressauls Stationary Ine
wnazliuansneliannAleisuazandiy
wualifuannin esannuaresnislasy
wlasReadunay (Shock) azAeET \aew

mialidanantiunuly

2. naulAsuutagatinadunay (Shock) as
mma[simﬂmlui:ﬂ:mqﬁiﬂﬁquﬂﬁ‘ﬁuq g

ganaldann

{
X, =X,_, +el=x0+2e‘.

i1

3. Aadt X uarAtA Nl s° 9
Q k7 k" 1=l 3 =i

Aruanldandayaaslifinoua it
(Unbiased) wazilsz@nsnn (Consistent)
TugrusidudaunuesAadenuiasiees

' 2
Uszng ¢ uazAnANilnlsu o

3. Aneds X wavAtAnuudsUsou s° #
o v k% = © =

Annldandayalaauinaziinnuades
(Biased) [lazianwzae1qfia le

I =0 gty Random Walk azlsl

v
= e

{N9AIMean WAz Variance DA ]

4. Ardulszansnlszunnulsleens OLS Ay
=t T - . e a £a
TAn NI TatalNaIRInAANLTEANEN
Uszurauladasinisuanuasuuy T-

Distribution

ndldv
4. nsUszuninsaNNTRAnasnisauLs
Non-Stationary a¢j 1ae@s OLS arlvinaiitin
WAIALAZHANNNA BN M IdANduUsE AN
P | oA v
Mlszunaelalifimnin@ena (aaniy
lunsieae Co-Integration) uananid A1

Fulsz@nsidszunnuldazliinsuanuag

WU T-Distribution

i ; faassd wvienas Cointegration and Error Correction Approach .

4.2 Cointegration and Error Correction

a v

unisliassiniaaresianldnaaeuiegdtsaudmiaasegiacieg T

AUWuFTIRatNINITEZaNY (Long-Run Equilibrium Relationship) wiald iatlasfutloymn

Supurious Regression fianaazifindu asandausnldianniwiiu Non-Stationary 1u

nisldannisosoey  Tedwnwudisaudsildianuduiusidnaannssaranouda fay

af1auuusaeen1sUFusaNEungn “Error-Correction Mechanisms” (ECM) Waagu18nng
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susalus ez duuuunads (Short Run Dynamic Adjustment) 1835355197 Feazuanald
Windrunistfuinaenadesuanineauiuainnndt  uasfaannsoaaszinig
VU iiaty Lmn@@nLﬂumﬂﬁuﬁolu?:ﬂ:&meizazmo‘lﬁw%@uq fu Tasnnsdfusialu
s:ﬂ:mfafq:mmmﬁqmmim’mnﬂ'ﬁﬁuﬂ?:%w%rmmﬁoLLﬂi*?';faq'luaums?:a:mfa
(Cointegration-Regression) waznsUfuFaluszazdy amnsosuanldanmdulssdnase
faullsfiegluaunisres ECM Fensusnmalfusheeniflussizdunazsrazanald andy
dsslardatinannlunsiienninadsegaans Tatlemznsinszinistfusafifiaen
NMIANTUUTILNENNNNAGINT uenaNis anmsimuateularesnssnwluszazanirey
wAllA Cointegration @:ﬁﬁl‘ﬁﬂaiLﬁmﬂn;mmmﬁuﬁuéﬁﬁmﬁ@umnﬁhﬁuﬁﬁq (Supurious
Regression) lumstszanmunas dafnasihuilygmitnuanaannsdsznaunsiasideys
AYNINIA %ﬁl’@:ﬂﬂfq:ﬁﬂmu‘lﬁmﬁ (Non-Stationary) @4uaWinan 5wz ldisllann

} 3

aassauasiidmnadinliideie lwernnsuitiymsanaiaasinldlagnsmeuanig
fduTvil (First Differencing) F1thidan19989 Box and Jenkin (1970) Lﬁ@lﬁi@:ﬂ@ﬁmm
AT (Stationary) rieufiazirdeyasenanahldlunanlsaanumsmassegiasell 33ms
Fanaadautinazdanufymannduiugiondewld uimailadinanazdanalidnsne
aaunmluszozanaastayarameiulion Tnsuuudrassmsszananisiildazaadeys
1u'a"mﬁ'Lﬁﬂqﬁuﬁnmm:nﬁiﬂ§uﬁqm®qﬁqLLﬂ?lui:ﬂ:z%uL%é@aumwlu'z‘:ﬂ:m'wifam ns
Usznnunislasuuudnaes ECM azlivnlfatigmwansduiugiadauansmuwias
suziRnafufarlin i dnruzsesdeysulasundadll Gaaanasisudanaanil
WULRNA8Y ECM qnﬁqmlﬂumwmammﬂmﬁ:‘:ﬂ:z%ulum?ﬁnmL%qﬂszﬁnﬁluﬁ@aﬂu
ATNWANNITIAY  Cointegration fu udsaulsluanniss 47 azidnwousiiy
Non-Stationary %38 1(1) u,m'ﬁqLLﬂiﬁum@ﬁmmﬁuﬁuéﬁq@amws:ﬂ:m') (Cointegration
Relationship) ErvntinAtAANAIIAAASY (,) vmnisnaaauanmitiy Stationary uaa sl
1AANARIALAADY Ztluauma‘ﬁ 4.8 pa1utly Stationary %3e 1(0) 1@ ursana s

1 X, uar Y, Sanudiusiigauniwszazenisiany

yt:a+ﬁxt+zt 4.7)

Zt:yz—a—ﬁxt “.8)
wgnsanasianaasusawls () lalaalduuusnass Augmented Engle

and Granger (AEG) (1987) Teaunsnuanelsisnail
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P

Az,:yz,_l+z pAz, |+ u, (4.9)
i=1

drAanysal (Absolute) T8RN ANS (¥) v3emn Augmented Dickey Fuller
(ADF) fiAtfeaindndingm (Critical Values) 184 Mckinon tsnazlddrsaudsaraaiapaenli
Hauduiusidenaaninluszazeng (Non-Cointegration) Fawinifuiduiu Aassewionis

' o o of & , , . “ v @ Y o prp
WINAFNIAIAURUTS  (First Differencing) Tumnamssiudon duslémsnusiawlsisiaaimg
Aunusidanaunmlussussians 131819085 uLAIaas ECM iWaasinaauaunisliuss

lusrurdurassiauilasing Widhgaaunmluszuzenn Geanunsousnalsnail

Ay, =a+ Zp: [ﬁliAxt—i + ﬂZiAyt—i]+ Yz, t €, (4.10)

i=|

anannish 410 &dunelddn gluuugesnisdiusalustuzdy azAitiatns

a‘ a Aﬂ. [ o ' 'S4 '

nsenufiifinannasuaaiapeuaeInrliufavesiawlssine luszazens (Z,.,) Weae

AulscAnseiaAaIAARENAING1T  Arudalfiiuteruinrernliannasendnem
. oy LA X S o

X, uar y Jutananidiunn ueraliviudinisulseuilasees Y arldawey funtsalaeu

wlaeaee x ity usaztueg fuauinaetaulisugaluszazenn szudaedn
o a & . | - . ve o P

x, uar y, mAsulutirainsumitlides e1anataldluananunuieniledn

) a . = < o o o

AdNUsrAngresAauAa araeuluannis ECM azuamitanadnvesnisdivsialuscey

Audingsrazenading Mufe SrAdudssdns ¥ 8Awan asuanetedn siauds Vi axiinsliy

pudrganaaluszezeinldedrnia uszdnwznasdiudadanate anduldly

AAanariuinudiAdulse@ns ¥ Dantiee
4.3 WUUIRRI ARIMAX

NM3UTUUALLAIA89 ARIMAX TINTIRNULULATAEY ARIMA 189maulsan
a‘ % a . o o a d' nﬁl ] =
NAaIN1TANHIATNUNIAATEY Box-Jenkins uarunenfaulsBassaug (x) nurard
nEnasemulsaudnfInRa Tl TauuuR1ees ARIMA U fidaulsznauidAcy 3
d2u 1Aun  AutoRegressive (AR) , Integrated (I) wa Moving Average (MA) lauiisne
avidaanadaal Al

1. AutoRegressive (AR) anmeurinaialilans AutoRegressive Hanwnzaarellil

Y, =00 +a\ Y, +a,y, .t a,y, (4.11)
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YuAa sautsniadnudaila vitasulsmiuaaannis azitluieidureasauies
o A 1% 1% o ] . <A
TuaamanEIuNn aunig (4.11) 1795 38n91 ANN1T AutoRegressive of order p w38 AR(p)

[} [} 9
Iati¥ p An daanarndsgarassoutsnldluannis AutoRegressive 1y

2. Integrated (I) Mu18T NMIHAA"N (Difference) 1a9/auLlasna iy

Z2,=Y,~ Vi (4.12)
2,2, =, Y HVa Vi) @13
=y, =2y, ,+Y,., (4.14)

o

a R @A AN Salin s Inasiafingzdn  uuudiaee ARIMA Azl
1] v 1} 1]

Fausilifidadauwain (Trend) Wiy unsaifisiauilsisiaantsiiadunnliusonatsay
fantunardasniantiasauniiveenld@unau  uazisnisindanaeastiasauurlinyldly
WUUR1889 ARIMA AR® NIsUINaseszudeA1ramaulslugdaaaifiadiu aan
ANNIT 4.12 Z,L?‘tln’i’] First-Order Integrated Component lugtushannis 4.13

] U dlﬂ :’/ o
Z, — Z,_;3an41 Second-Order Integrated Component lagfaiusuaiiaaanisni

t t-1 g

Difference Asudmiduduansol d Wiy d=1 TN First Difference (ANn1T 4.12) UAT

d=2 MueDe Second Difference (aumsﬁ 4.13) \Humy

3. Moving Average (MA) {un1sinienA1289A N R ANGIATRINSNENTOS W3a
Error Term T9ATUIMMNNANHARINTENINABRLL I HINATUATY (Yactual) FuAtlssun
18350useN (YForecast) win e, =Y, -Y,  TuadnundonluntswansalAiaassowlsy

saanshlluswian suuimialiaasannis moving average aziiiugiall
Y,=a,+ae, | +a,e,_, + ... + a,e,. (4.15)

a - ) a \ P , o -1

en e AR AAMNEANAIAIUEIAN | B9 | NATAWA 1,2,..q ANWUZITUN

Gundy moving average of order g wsa MA(Q) Tt q wunalls order gavintansAIAN
=Y dl © 2
HANBIANUINA b

AMTAFULLAIAEY ARIMA AU LU SWAAZAR LT INITHANKNAIMTTUINN AR, 1

war MA T order mnnzanwewsiasn Taanidoulugiees ARIMA (p,d,q) 15uRe order 999
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AR=p 184 I=d uaz18d MA=q aua1iL aefidngusrasAliuundnaasiairsauiuiipluuy

IndAseiudayassaninige

v
LY o & ar

nsnaza e ua ldddananseanisaaszitiy azlduuusnase ARIMA AN

Ll

Vv
A1 p,d,q W 1e1u azsieInIN1sHaNTUNaIN autocorrelation Was partial autocorrelation 1ag

# autocorrelation WaadAENUsTRNBAMANWUS (Correlation Coefficient) st ¥ fu Y,

9 i L doananluedm (Lag) TefiAtseus 1 1usiuly dou partial autocorrelation waastia

ANANRussonae Y, Ay Yo wdsaniisisannudunusaes ¥, uazlag Y, neu Y

aanluudn

[ %

P . . Y y
4.3.1 1umnaulumsiszuiuAituu{Iany ARIMAX 3 7 dumnau aeil

1. nsvirdayalviilu Stationary

1 ]
1 4 =l

dayaiasinunldluuuudiass ARIMAX du  avsisafludayanitinmuaniisidu
v

. R & cay o ' vt o X & v @)
Stationary WinHi wannsaundeyaminanlilianian® Stationary viedeyatiuily Non-
i @ o a 'Y o o % Y o e . a . o acay gy

Stationary fiaiflunazsiaesinisuilunelvideyatiuiinnuaiid Stationary I@enan 1995714
G ' Y . 4y 4 [y T
fine mManuasnrasdays (Difference) Taldinantanuda luiadadnasiu

2. msmwuazduuy (Identification)

4wy aa o % Iy A @ o

Welddayaniansuibisusiasnsuda dusaniiine nisiawus Order 289
o e; Y o . o ac e‘ ]
siautlsnasldasune (Explanatory Variables) MHULSN889 ARIMA afnnshazdaslunig
AMMuAULLLAINGNIAAB N1TATUILANT8Y Autocorrelation fiul Partial Autocorrelation 289
12469 1 9N1sAUIANL8Y Autocorrelation iy Partial Autocorrelation Axvin i
NIIUNTTAL Order #1977 784 AR uar MA furazmunzan TasnisguAizes
Autocorrelation W4 AUANDIANUIATIMIITANTEY MA A9UNI98IUANTEY Partial

. :: [~ 2/ =2 ' el' ' d’ [ 7 .=l' g ]
Autocorrelation ufiaruanlinsuivAMiNAzMNIzaNT8d AR WaldAiaadniasmine

1 } 4

ANTDY AR WA MA uda Auimadisiainnisiannaiilitwuegiunueeauuusnass ARIMA
o mo 4 o . 4 .
an# Taeinly order Mimunzan1e29 AR was MA aunsannlslaeendusn Akaiky Information
Criterior (AIC) W98 Schaitz Information Criterior (SIC) usiatinalsfimiu a1l AR uay MA
asnatluglees ARMA wda gUuuuaunIsaianadnassedldn residual Hilauamimily

< =t e o

8832 (Independence) visadnianilaiae NamnantRidlu Non-Serially Correlated @iy

( )
as 1== d' < [ :’/ R . d; 2/ e; ]
FELAUNUNNZANTIAN [ 99AD ATUIUANTENNNT differencing ‘II‘ﬂxi‘ﬂL‘lﬂ?JJLW‘ﬂlﬂﬂiéﬂTN‘Vlu"mﬂ

Anmiamaniiiu Stationary Talatnnaziianii 0 vie 1
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3. n15sen1tuA (Estimation)

- ° a ° v ¥ o ©

IHa81NITOMMUUAZLLLILTINNAZIMNN AN T8ULLA 188 ARIMA Tiuda dusaluf
azifunislssunauAdulscAneeuULanasy 1L wansiaanislseuiuAtdNLlss@nsaag

WULATE83 ARIMA(2,1,1) fignsnsavinlataugainannas

AY, =a + BAY,_ + B,AY, ,+ B,Ae,_ + &, (4.16)

Thtnsfunnmsd33nsees Ordinary Least Square (OLS) Tnaiall Fuwsiinns
amﬁmmﬁqLLﬂsﬁﬁ'\mﬁmscm@uﬂu@ysmuwmﬁﬁﬂmamﬁ Stationary #@3uf1 residual
(€) azAaslauantBnindanmuaraanisAtuons OLS Tataniznisiiauaniis
Independence

4. NARDUANNIUNISANTDILLLIIRDY (Diagnostic Checking)

wdsRInTnsLsanudnlszAnitenndtasy ARIMA fintedasivanz
anuds Juseniine ma‘mm@a@ud'\LLuuﬁ'mmﬁuﬁmmmm:auﬁuﬁ@uﬂ@ﬁﬁﬁml‘ﬁmnﬁ@ﬂ
Weele usstiuuustaasfianandaliminzan fazsiasinisliulgaunnsiaadlfiunican
S F9IRNITATIARBLANLIMANEAN RIS aed Tadendn Tideantsasaaay Fe

N ANNETRARN] TDIULLIIGD 15U A1 R, AN T-Statistic 103Adnlsz@ntus
aziy sonfaedesmnurasddnlsndadidauil funmouiiel Fadl
Are adesfinisamaseunuanvesenauassuuuR i TaRuE naks uanaNIATIN

) Y 2 ° g o . 4 o o 24y
Q:ﬁQLHMQﬂﬂQMudnﬂﬂQﬂ AT R™ 2230 UUS1a8N ARIMA U Nﬂ@:iNQQLNﬂLVIﬂUHUﬂ’I R Vliﬂthn
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4.4 NINAADUAIMNANH (Diagnostic Test)

wdanUszannnisuuLstaesildainnisiamuasudsusasfio lmnzantau
A" %umuroiﬂmqxl%ﬁhmmﬁﬁﬁm'] wmagey SulAun T-Statistics , LM Test (iilanmaey
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2.N19NAa8U Heteroskedasticity (ARCH Test)
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ECM Aa Error Correction Machanism
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|
AN 10

HANNINAABL Unit Root 18edeyastauiing (At Level)

Mckinnon Critical Value
ISR Lag ADF Test
1% 5% 10%

InK, 1 0.814443 -2.6560 -1.9546 -1.6226
InP, “ 1 | -0.71 15987 -2.6560 -— -1.9546 -1.6226
InPC, | 1 -0.1 56641 -3.7076 -2.9798 -2.6290
~- InCARI 1 -0.338326 -2.656(5 N -1.9546 -1.6226
ln'GDPt 1 - -0.05148_ -2.6560 -1.9546 -1.6226
vln\MT 1 77 AVA—AO.2O481 3 -2.6560 -1.9546 -1.6226
Sl | 1 | 0854171 | 26560 | 19546 | -1.6226
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4
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_lnéXFEl 1 "“%* -1?6;6669 -2.6603 i —1 9552 -1.6228 Ky
nklnGDPt 1 ;45.662928 -3.7204 -2.9850 - -2.6318 I(1)
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(4.222428) (~2.884553) (5.772148)

(5.2)
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Wuastnw (Equilibrium Value) lutaananiewmiiuarldFumsudlalfraaaraeud
naaaatienadlasngar 59.29 % wienaradntuwiein Wunsfusiensuauessisnann
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A le ﬁwam?wmaﬂuﬂmu’l Serially Correlation , Heteroskedasticity

Misspecitication Error LL'&:ﬂQJm Normality Test ‘Ilm'&un’lﬁ‘ﬁqnd’l')ﬁﬂ?’mglumﬁ"nﬁ 13

T
A19719N 13

LAANHANITNARDLANINADH

Type of Diagnostic Test Computed Value | Probability Value

Serial Correlation : (LM Test

F-Stat (1,18) 0.424634 0.525187

nR (1) 1.719531 0.396298

Heteroskedasticity: |ARCH Test

F-Stat (1,18) 0.222091 0.642091

nR (1) 0.23986 0.624307

Misspecification : [Ramsey Test

F-Stat (2,16) 2.143283 0.165286

Log likelihood ratio (1) 3.561167 0.059146
Normality Test

Jarque-Bera (2) 1.785457 0.409537

wamaliiiutadn auntsildlunisAnwalidsangTywn Serially Correlation
Heteroskedasticity , Misspecitication Error uarileyun Normality Test 489A7 Residual 8819
=l or 0 o 2 Y G A LA oo ' < :"
IudAYy TawamliviudeAnuindalenatAresnanislssunAnduss@ns sauviag
WULLAZ UL ATNNNRAIT N T8IANNNTAINET ¥FDE1RRZNANDIATN ANNNTAINEIIAINITD
e uranwgAnssnaesglasdreinislssindasoeusiniaadaslantinalitd Ay eain
AINUANITANUIUANNTT  1TIRTNLIY AANTAN AT AT TNFIaINISD
a o a o (g o 1 4 d‘ [ =3 1 o
asursgUasAreInslsziudssnauaniaadaslala TananisAtwInLanIDIANL LN
189aNNTNUARIAENIND 7 A1 Residual Nldazetlutas 5 % anifutaeiifisanganisainig

wssgnalwialasunah 2 1e9l 2540 vinldgdasdrasnissyiudusonusiliusianasetn

05 TeganaliA Residual WwtaasanaafiAmnndn 5 % usfietlusyaulszuing 10 %
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DWn 7

WAAIAN Residual NAanslAanannig
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\\ L 0.4
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\\ 4 \i\\ - T 9"’/'\\ 2 - (’/’/,f—\Q\\ 0 0
\ / AN \/’ NN e N \\‘ .
0101 . - 0.2
0.05 /\/\ /\ /\ L -0.4
0.00 /\\, \//\\
-0.05 -
-0.10 -
—0'15 T 1 ] M T T T
94 95 96 97 o8 99
| —— Residual ------- Actual ———— Fitted |
dwiulunsiiaesannisnisaianisnilugilaed logarithm W avunsaaeagannis
Ioaai

Ink = 0.021892 - 0.443420(InK,_, - INK,3) - 0.724426 (In P, - In P,_,)
+1.071327(In PC, - In PC,_,) + 0.190665 (In CAR, - InCAR, _,) +
0.119010 (in GDP, - InGDP,_,) +0.092930 (In M, =In M,_,) + 0.110720
(InL, —InL,,) - 0.592941(ECM, ) + 0.989686 MA(1) + In k,_,

(5.3)
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LasnaradnIsAmnluaNn 5.3 Wisudsuiuafiurieatuanalunng 8 ax
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2197 LAz lANINIsMARaULLL Identification 489AY Residual Ga0nAN Q-stat BBIFIAIUINY

2 1

WléfiAiaundnAn Y’ Distribution uamdn Residual wuiiarafludiase uarnasanms
v A e & v . 2 Lo . -
NARBUNUIIAN Q-Stat NANINL 5.5258 MuAUBENIT ) Distribution % degree of
freedom 10 TafiAwnaiy 18.307 Gemunada Model HrunldianantiRifaswaiaretineg
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- 1% o d a o a - Y - ~
wazn1siislddeyalusmnneiiasnensalfanisiinefressmulsdassisnFan
41 Ex Post Simulation i@ Historical Simulation WAZIFIBINITATAAMNUNUENTD
, el o Iy . . ! P o o -
AnensainAuIIlAaIn Root mean simulation error AMTWENNSOINE A NINNEITIgAALE]

A1 Root mean simulation error 1411n& 0 1NMgm A1 Mean simulation error #1xsaM 16

-
rms error = /lZ(Yf -Y7)
e

/N

lae ¥, = simulated value of Y,
Y7 = actual value
T = number of periods in the simulation

[V 7]
o ol

FapTlEannnnsnennsafluAsatinen rms error = 0 1384 uananAn Theil's
Inequality Coefficient '7'iLLﬂmﬁamm’mLL:JuémeIs:aw%mwlumswmnsrﬁmmgﬂuuu B
AzfiFnatszndng 1 09 0 Taedn Theil's Inequality Coefficient fiAInd 1 uamdnguuuydl
pruBanarauarlivnzaunnuifendulUly wihflinlnd 0 wassdgUuunitomn
ﬁmsmﬁﬁ@Tnamwlumswmnim"lﬁmnwh‘&u UWRTAINNNTATUIUATZRLINAY AT Theil's
Inequality Coefficient 28agulutinlunshansanififwindy 0.00534 Sunand

ANLHut lunswennsalléR T9A1 Theil's Inequality Coefficient 8 usaA1usndléann

rmserror
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Wlvsl lunsaintlunsussnisoinnmile  wavnitlunsusssilssningas asvanaiad uu

Ruanlsziudadmiuanuduasasnausgome IWlud

. =l
AN 2

v ) )
uamIsRT s UseAuAtRNA Y NAR e

AnwuzNsldIoeun nsuEssd | nsusseN | nIneeeN
dssian 1 | dszian 2 | dszian 3
nslddauyana 100 % 100 % 100 %
nsldiiemswndiad 124 % 132 % 140 %
PUIRTREUA nsusssd | nsusssN | nsugseal
Ussian 1 | dszam2 | dsziam 3
Fnn iFawiniu 2000 73 98 % 99 % 98 %
\iund1 2000 4% 100 % 100 % 100 %
g aud nsugssd | nsuEssN | newusssd
dsziam 1 | dsziam 2 | dssian 3
iszyfeddud 100 % 100 % 100 %
g403 2 Au ang 18 i 24 95 % 95 % 95 %
f90T 1 Aueny 188924 90 % 90 % 90 %
f1d 2 A ane 2584 35 11 90 % 90 % 90 %
f0d 1 e ey 25 B9 35 85 % 85 % 85 %
f403 2 a1t 36 B 50 1 80 % 80 % 80 %
f4d 1 Auane 36 B 50T 75 % 75 % 75%
B0 2 A 21EuAu 50 T 85 % 85 % 85 %
AUa 1 Au engifiu 50 3 80 % 80 % 80 %




angsnEUR nsusssd | newgsTd | nsnseeal
dszinn 1 dszim 2 | dszum 3
13 100 % 100 % 100 %
21 105 % 100 % 100 %
31 108 % 100 % 100 %
47l 110 % 100 % 100 %
51 110 % 100 % 100 %
61l 108 % 100 % 100 %
71 105 % 100 % 100 %
81l 104 % 100 % 100 %
91l 102 % 100 % 100 %
101 98 % 100 % 100 %
UN9T 10 1 95 % 100 % 100 %
Anuaututanlsziuns nsuEssH | nsusssd | nsusseN
dszinn 1 dszian 2 dszinn 3
350,000 UN 180 % 200 % 100 %
360,000 U™ 183 % 203 % 100 %
370,000 N 185 % 207 % 100 %
380,000 U 188 % 210 % 100 %
390,000 UN 191 % 213 % 100 %
400,000 YN 193 % 217 % 100 %
410,000 U 196 % 220 % 100 %
420,000 U™ 198 % 223 % 100 %
430,000 U™ 201 % 227 % 100 %
440,000 UN 203 % 230 % 100 %
450,000 U 206 % 233 % 100 %
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nsNsssNUsELN 1

AT vA/AY ua/AFa
200,000 |  1.000 100,000 |  1.000 10 & 1.000
400,000 |  1.010 150,000 |  1.009 204w | 1.003
600,000 |  1.012 200,000 |  1.011 UNLIMITED | 1.005
800,000 | 1.014 250,000 |  1.013

1,000,000 | 1.016 300,000| 1.015
1500000 | 1.018 400,000 |  1.017
2,000,000 |  1.020 500,000| 1.019
2,500,000 |  1.022 750,000 | 1.021
3,000,000 |  1.024 1000,000|  1.022
3,500,000 |  1.026 1250,000 | 1.023
4,000,000 | 1.028 1,500,000 |  1.024
4,500,000 |  1.030 2,000,000 | 1025
5000000 | 1031 | UNUMITED |  1.026
6,000,000 |  1.032
7,000,000 |  1.033
8,000,000 |  1.034
9,000,000 |  1.035
10,000,000 |  1.036
UNLIMITED |  1.037
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9,000,000 1.520
10,000,000 1.550
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Time K P PC CAR GDP M L
(5781) (1) @wwm) | (Aw) | @1uun) (un) (un)
Q1'1993 254,640 } 17,620.77 | 405,286 112,617 604,547 | 1,241,578.06 9,751.15
Q2'1993 161,526 | 23,979.57 | 424,130 120,152 588,507 | 3,199,836.66 15,407.46
Q31993 243,601 | 21,709.11 416,572 105,762 624,592 968,789.61 12,036.40
Q4’1993 506,686 | 10,043.22 | 393,121 117,930 656,291 689,237.70 7,097.74
Q1'1994 390,065 | 13,933.81 418,630 104,606 672,590 296,955.73 9,933.82
Q2'1994 293,040 | 18,238.63 | 396,143 123,596 642,484 [ 2,036,819.72 9,243.26
Q3'1994 336,396 | 17,706.96 | 400,113 123,886 656,400 | 1,327,301.17 11,153.16
Q4'1994 453,372 981418 | 411,185 133,590 723,939 814,220.87 9,371.85
Q1'1995 435,406 | 15,602.72 | 423,894 128,524 726,639 ( 1,071,792.98 10,309.49
Q2'1995 445544 | 15,506.84 | 428,703 144,324 712,565 | 2,029,651.17 8,928.50
Q31995 452,585 | 14,616.39 | 447,952 140,836 718,755 426,676.50 10,898.01
Q4'1995 480,031 | 15,692.78 | 445,070 157,896 777,382 807,090.44 8,992.07
Q1'1996 498,025 | 16,581.22 | 483,455 142,394 767,196 | 1,427,367.99 11,198.13
Q21996 | 416,321 | 18,908.15 | 486,943 | 147777 | 762232 | 965367.84| 12,341.63
Q3'1996 548,794 | 14,651.28 | 495,443 144,850 775,657  1,432,683.64 10,115.98
Q4'1996 538,168 | 15,905.20 | 502,900 154,105 804,235 235,860.79 13,533.78
Q1'1997 485,042 | 18,098.18 | 491,087 129,766 778,294 | 1,212,734.80 12,848.30
Q2'1997 514,302 | 15,224.08 | 465,943 118,419 775,143 | 1,374,407.36 12,852.54
Q3'1997 436,434 | 15,758.76 | 489,102 74,242 758,664 | 1,118,617.91 14,582.15
Q4'1997 420,298 | 11,232.47 | 481,802 40,729 762,908 | 1,370,651.25 14,780.28
Q1'1998 437,162 | 14824.80( 457,792 37,896 720,048 | 3,246,081.55 11,184.03
Q2'1998 462,222 | 1182484 510,128 32,381 653,395 988,692.34 10,616.46
Q3'1998 406,181 | 12,805.27 | 496,345 29,728 661,493 [ 1,024,740.32 11,894 .91
Q4'1998 393,012 | 13,390.49 | 483,505 44,062 711,192 | 1,308,080.02 13,009.77
Q1'1999 411,453 | 12,384.42 | 502,756 36,234 721,452 933,013.50 7,443.91
' Q2'1999 407,575 12,344.00 { 500,498 49,275 670,603 777,077.3"8 9,982.50
Q3'1999 482,071 | 11,771.28 534,004 56,037 710,478 | 1,804,730.30 15,550.49
Q41999 | 412,656 | 11,880.96 | 547,357 | 76,784 | 757,757 | 1,748847.06 922.40
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wanmsneageumaNszan

LS // Dependent Variable is DLNK
Date: 09/14/01 Time: 06:59

Sample(adjusted): 1993:4 1999:4
Included observations: 25 after adjusting endpoints
Convergence achieved after 10 iterations
L
[Variable Coefficient Std. Error t-Statistic Prob.
C 0.021892 ' 0.024656 0.887896 0.3886
DLNK(-2) -0.44342 0.09774 -4.536744 0.0004
DLNP -0.724426 0.072451 -9.998817 0
DLNPC 1.071327 0.337976 3.169834 0.0063
DLNCAR 0.190665 0.069921 2.726846 0.0156
DLNGOP 0.11901 0.018094 6.577323 0
DLNM 0.09293 0.016959 5.479841 0.0001
DLNL 0.11072 0.026222 4.222428 0.0007
RESID1(-1) -0.592941 0.205557 -2.884553 0.0113
MA(1) 0.989686 0.171459 5.772148 0
R-squared 0.943447 Mean dependent var 0.021083
Adjusted R-squared 0.909515 S.D. dependent var 0.205886
S.E. of regression 0.061932  Akaike info criterion -5.274259
Sum squared resid '0.057534  Schwarz criterion -4.786708
Log likelihood 40.45477  F-statistic 27.80411
Durbin-Watson stat 1.667174  Prob(F-statistic) 0
Inverted MA Roots -0.99
HaMInaaeau Cointegration
[[ADF Test Statistic -3.616444 1% Critical Value* -2.656
5% Critical Value -1.9546
10% Critical Value -1.6226
*MacKinnon critical values for rejection of hypothesis of a unit root.
Augmented Dickey-Fuller Test Equation
LS // Dependent Variable is D(RESID1)
Date: 09/14/01 Time: 07:02
Sample(adjusted): 1993:3 1999:4
Included observations: 26 after adjusting endpoints
Variable Coefficient Std. Error t-Statistic Prob.
RESID1(-1) -0.787433 0.217737 -3.616444 0.0014
D(RESID1(-1)) -0.157374 0.172615 -0.911704 0.371
R-squared 0.565148 Mean dependent var 0.011945
Adjusted R-squared 0.54703 S.D. dependent var 0.165487
S.E. of regression 0.111378  Akaike info criterion -4 315845
Sum squared resid 0.297722  Schwarz criterion -4,.219068
Log likelihood 21.21358  F-statistic 31.19125
Durbin-Watson stat 1.881416  Prob(F-statistic) 0.00001

116



NANIINATOY Autocorrelation Lagrangian Multiplier(LM Test)

[Breusch-Godfrey Serial Correlation LM Test.

F-statistic 0.92899  Probability 0.35148
Obs*R-squared 1.548995  Probability 0.213284

Test Equation:
LS // Dependent Variable is RESID
Date: 09/14/01 Time: 07:05

Variable Coefficient Std. Error t-Statistic Prob.

C -0.001947 0.026095 -0.074594 0.9416
DLNK(-2) 0.020671 0.100523 0.205635 0.84
DLNP -0.000874 0.11852 -0.007371 0.9942
DLNPC 0.040654 0.290754 0.139822 0.8908
DLNCAR -0.002784 0.074943 -0.037144 0.9709
DLNGDP -0.001154 0.0254 -0.045421 0.9644
DLNM -0.006195 0.016135 -0.38396 0.7068
DLNL -0.012923 0.02659 -0.486002 0.6345
RESID1(-1) -0.037314 0.240877 -0.15491 0.8791
MA(1) -0.000586 0.000992 -0.591135 0.5639
RESID(-1) 0.225338 0.363558 0.619812 0.5453
R-squared 0.06196 -~ Mean dependent var 0.00081
Adjusted R-squared -0.608069  S.D. dependent var 0.048955
S.E. of regression 0.062079  Akaike info criterion -5.258506
Sum squared resid 0.053954  Schwarz criterion -4.722201
Log likelihood 41.25787  F-statistic 0.092473
Durbin-Watson stat 1.921798  Prob(F-statistic) 0.999693|

NaNMINAa91 Heteroskedasticity (ARCH Test)

[ARCH Test:
F-statistic 0.710054  Probability 0.408494
Obs*R-squared 0.750386  Probability 0.386354

Test Equation:

LS // Dependent Variable is RESID*2

Date: 09/14/01 Time: 07:09

Sample(adjusted): 1994:1 1999:4

Included observations: 24 after adjusting endpoints

Variable Coefficient Std. Error t-Statistic Prob.

Cc . 0.002788 0.000957 2912816 0.0081
RESID*2(-1) -0.17764 C.210812 . -0.842647. 0.4085
R-squared 0.031266 Mean dependent var 0.002362
Adjusted R-squared -0.012767 S.D. dependent var 0.003957
S.E. of regression 0.003982  Akaike info criterion -10.97236
Sum squared resid 0.000349  Schwarz criterion -10.87418
Log likelihood 99.61375  F-statistic 0.710054

Durbin-Watson stat 1.98726  Prob(F-statistic) 0.408494
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Han1INaae Misspecification (Ramsey's RESET Test)

Ramsey RESET Test:

F-statistic 0.626604  Probability 0.44181
Log likelihood ratio 1.094619  Probability 0.29545
Test Equation:
LS // Dependent Variable is DLNK
Date: 09/14/01 Time: 07:12
Sample: 1993:4 1999:4
Included observations: 25
Convergence achieved after 58 iterations
[Variable Coefficient Std. Error t-Statistic Prob.
C 0.010382 0.036535 0.284162 0.7804
DLNK(-2) -0.445666 0.147322 -3.025109 0.0091
DLNP -0.669596 0.102217 -6.550709 0
DLNPC 1.027442 0.322428 3.186576 0.0066
DLNCAR 0.163699 0.071883 2.277287 0.039
DLNGDP 0.113359 0.027122 4.179538 0.0009
DLNM 0.087634 0.017572 4.987147 0.0002
DLNL 0.099949 0.03142 3.181056 0.0067
RESID1(-1) -0.49767 0.286134 -1.73929 0.1039
Fitted*2 0.386979 1.202014 0.321942 0.7523
MA(1) 0.989949 0.000617 1605.436 0
R-squared 0.94587  Mean dependent var 0.021083
Adjusted R-squared 0.907205 S.D. dependent var 0.205886
S.E. of regression 0.062718  Akaike info criterion -5.238043
Sum squared resid 0.055069  Schwarz criterion -4.701738
Log likelihood 41.00208 F-statistic 24.46344
Durbin-Watson stat 1.860519  Prob(F-statistic) 0
Inverted MA Roots -0.99
HANIINATBUAUANUA Normallity
10
Series:Residuals
Sample 1993:4 19994
8 Observations 25
sastered
3 Mean 0.000810
6 5 5:::: Median 0.000165
RS KRRy Maximum 0073674
s Minimum -0.131087
4 J e Sid.Dev. 0.048955
SRR BRI S Skewness -0.773666
R e Kurtosis 3638299
2 R R
35 S35 | |Jarque-Bera 2918395
3 3 555 | | Probabilty 0232423
0 : T T . T OO T
-0.15 -0.10 -005 000 005
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