Pacific Business Review International
Volume 10 Issue 8, February 2018

Macroeconomic Variables of India and Finite Sample Properties of
OLS under Classical Assumptions

Dr. Mohd Nayyer Rahman

Post-Doctoral Fellow-

Indian Council of Social Science Research
Department of Commerce,

Aligarh Muslim University, Aligarh.

www.pbr.co.in

Abstract

One of the emerging bran¢hec for eConomi¢ onolycicice¢onometrica.
It ic o ¢onglomeration of mathemoti¢al eConomiéa, otatictics, ond
economi¢ theory. Macroe¢onomié¢ varioblec ore lorgely uced by
receoréhercfor myriad onolycicond for that motter regresoion (OLS) ic
widely used. However, what ic generolly ignored by o lorge ceétion of
recear¢herc are the ¢locoiéal acoumptionc of regrecoion. In the precent
otudy, on empirical invectigation ic token up with regpect to celeéted
macroe¢onomi¢ voriobles in termao of the OLS ¢lacoi¢al acoumptiona.
The objective remaincto underctond the internal dynamicoof the time
ceriesond to argue the prerequiaite of the ¢lacoiCal acoumptioncfor ony
time ceriec onolyoic in e¢onometri¢o. The otudy may be uced for
underctonding the defoult properties of mocroe¢onomic time ceriec
varioblec,

Keywords: Moéroe¢onomié varioblea, Clocoi¢ol Acoumptionas, Gouos-
Morkov Theorem, E¢onometri¢o

Introduction

Ec¢onometri¢cc ac o bron¢h of otudy ic the conglomeration of
mathemoti¢al economiés, eConomié¢ theory ond ototictico. Itc
development ic c¢redited to Rognor Fricch in 1930c. Today,
econometri¢cciowidely uaed aca doto onolycictool in moct of the areos
related to e¢onomiéo, international trade, behavioural e¢onomiéo eté.
Out of the ¢locoifi¢ation of data, the moat populor ¢lacvification ore thot
oftime ceriecdoto, ponel doto.ond érococectional data. Though it ictrue
that regrecoion (Ordinory Leact Squoreo) ic the bacic of onalycic for
time cerieg, it doeonot deny the uce of regression in te¢chniqueorelevont
to ponel ond ¢roos ceétional dato. Thug, OLS regrecoion otondc oo
widely used tool in econometri¢ onalycic. In the precent body of
knowledge, there are mony rececr¢h pieces, whi¢h have opplied OLS
on mocroeconomi¢ variobles of Indio but without inéorporoting o
dictuaction on finite comple propertiec under ¢locsoical acoumptionac,
There ic o va¢uum to be filled regording finite comple propertiec ond
the mogroe¢onomi¢ variables of India cuéh oo export, import, GDP
(grooo domedti¢ produdt) eté. The objective of the precent ctudy icto
highlight the pre-requicite of OLS ond to empirically evoluote the
poaition of moacroe¢onomi¢ vorioblec with regpect to the comple
propertiec. The ctudy icdivided into 7 cectiona. Section 2 dictucecthe
approach followed to achieve the objective of the otudy by highlighting
the ¢onéeptual fromework. Section 3 éopturec the review of paoct
ctudiec thot are relevont for the ctudy. Section 4 ond 5 deolc with
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econometri¢ models ond dota opecification, regpectively.
While eventually Section 6 ond 7 highlighto the recultc ond
¢onélucion of'the ctudy, regpectively.

Conceptual Framework

The quection poced in the ctudy ic*“whether mac¢roe¢onomié
varioblec of India for the cumple period adhere to the finite
ocomple propertiesof OLS under ¢loooi¢al acoumptionafi” In
order to onower the quection two primory otepcore involved.
Firct being the identification of mocroeConomié varioblec
ond cec¢ond being the ombit of finite comple propertiecolong
with ite ¢onnotationa. For eaoier underctonding, the need ic
to proceed chronologically. The Oxford Economiéo
dictionary (Block, Hachimzode & Myles, 2012) while
explaining maéro e¢onometri¢chighlightothat it Sealowith
macéroe¢onomic doto. The ucuge of the term mocroeconomié
data ic oftuolly whot icin ¢ommon parlonée referred to oo
maéroe¢onomié voriobles cu¢h ac export, import, GDP,
inflotion et¢. In the precent otudy, export, import, ¢urrent
oé¢ount bolonée, foreign direét investment ond GDP of India
ore uced.

OLS regrecoion needc to be underctood olong with itc
acoumptiono oloo known oo finite comple propertiec. The
finite cumple propertiecvory baced on type of doto. Here the
objective ic to develop dictucoion along the linec of time
ceriec doto. There hoo remained o difference of opinion
regording the number of finite comple propertiec. Thicmay
be due to the differencec in theoreti¢al eConometri¢o and
applied e¢onometrico. Whatever the reocon moy be, in our
timec the otomdord acoumptions are 6 (Wooldridge, 2009).
The dictucoion on eoch acoumption icdeveloped in coming
linea,

Finite Somple Property (now on referred to ac FSP) 1:
Linearity in Parometerc

The rm&omproée({;{(@tl, Ot2) s Ot 7’],:): t=12,..,n}
followothe lineor model 1y = o + B10¢1 + -+ BpOp + Ut
where p,: t = 1,2, ..., n the cequence of errorcor dicturboncec
ic. Here, nicthe number of obcervotione.

FSP2: No perfect Collinearity

In the time cerieg, no independent vorioble iconctont nor o
perfect linear ¢ombination of the otherc. It ollowo the
explonatory varioblecto be Correloted but it rulecout perfect
¢orrelotion in the comple.

FSP 3: Zero ¢onditionol meon

For eoch t, the expected volue of Ug, given the explonatory
varioble of all time periodg, iozero. Symbolically, E (u,|6) =

0t=12..,n
It meoncrondom varioble for concedutive time periodomuct

not be correlated. More ¢learly it meonc thot in a
determinicti¢ regrecoion model n: = o + Biber + -+ Bpbup + s i
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ond 0, are uncorrelated ond H:ic alco unéorreloted with poot
ond future voluecof 6.

FSP4: HomodctedadtiCity

Conditional on @ the varionée of K¢ ic the come for oll t.
Symbolically,

var(u.|0) = var(u,) = o%,t =12,..,n
Itmeoncthoat Uy ond 6; areindependent.
FSP 5: No cerial ¢orrelation/ outocorrelation

Conditional on 9, the errorcin two different time periodcoare
uncorrelated; Symboliéally, COTT(Mt, Us | 6) = 0, forall
t#s or inaimpler form, corr(u,, ts) = 0

FSP 6: Normaolity

The errorc y; are independent of 6 and are independently
distributed as normal (0, ?)

In the present study, the discussion revolves around FSP 1 to
FSP 6 and objective remains to verify the assumptions on
raw data.

Review of Literature

The review of literature in this study can be taken up in two
forms. One by studying studies utilising regression for
macroeconomic variables and their comment or
observations on the FSPs. The other way can be to search
specifically for studies on the FSPs; how many they are?,
what is their status?, which one are necessary and which
sufficient? However, taking the former was impractical due
to limited availability of time, cost and access to research
papers. It is also to be noted that as per the search and access
of researcher there is no such study available addressing
unequivocally the issue of FSPs with respect to
macroeconomic variables of India. Nonetheless, in the
available body of knowledge, the discussions on FSPs and
how they are ignored are largely available. This also appears
to be a positive argument in favour of the study as it justifies
the objective. A review of past studies clearly indicates that
due emphasis has been put up on checking up the
assumptions before using linear regression only with certain
minimal variations (e.g. Colenutt, 1968; Johnston, 1963;
Campillo, 1993, Osborne & Waters, 2002). However, this is
not the case with a large section of the studies that are
published. In several fields it has been found that the
researchers applying linear regression do not either use the
FSPs or do not present the results relating to FSPs (in which
case it appears the same as the former). For example, it was
reported by and found on the basis of a sample of
psychological researchers data, that FSPs were rarely
checked and their knowledge about them was poor
(Hoekstra, Kiers& Johnson, 2012). An important study
relevant to the discussion is that of Ottenbacher,
Ottenbacher, Tooth & Ostir (2004), which reviewed
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research papers published in two journals, i.e. American
Journal of Public Health and American Journal of
Epidemiology. Out of the 348 articles over a period between
1970-1998, it was found that FSPs of the regression are not
checked upon by the researchers. Out of 99 studies selected
only 17% of studies discussed the FSP 2 (multicollinearity).
Out of the 36 articles on logistic regression, 29 articles
(81%) provided no information on the FSPs. These results
have raised concern over using of regression analysis while
ignoring the FSPs. Similarly in the field of geography, it has
been observed late in 1970s that geographers have largely
ignored and skipped the discussion on the assumptions i.e.
FSPs. To add, historically, it was in 1968 that two
researchers J. B. Cole and C. A. M. King warned about the
usage of regression without checking for FSPs (Poole
&O’Farrell, 1971).

The researchers are unanimous on the issue of FSPs, their
adherence for stability of the model. Though few of the FSPs
can be relaxed on the basis of objective. For example, if the
objective of the model is prediction, the FSP 2
(multicollinearity) can be relaxed but if the objective is
quantification of the parameter (point estimation), then FSP
2 (multicollinearity) cannot be relaxed. Thus, it would be
befitting if a discussion is developed about FSPs with
respect to selected variables. The present study is an attempt
to identify FSPs for macroeconomic variables of India so
that future researchers may benefit from them andmay
assume the default nature of macroeconomic variables for
India.

Econometric Models and Estimation Methods

In this section, all the models would be specified as well as
estimation methods would be elaborated upon from FSP-1
to FSP-6.

FSP-1: Linearity in Parameters

It discusses the linearity in the parameters. The question for
us is how to estimate and check whether the univariate series
or multivariate series has linearity in parameters. As
Williams, Grajales and Kurkiewicz (2013) reports that “it is
not possible to investigate these (FSPs) assumptions without
estimating the actual regression model” simple default
models would be used on the argument of parsimony to
check for the assumptions. In the present venture 5 variables
such as Current Account Balance (CAB), Export (EXT),
Foreign Direct Investment Inflows (FDI), Import (IMT)and
Gross Domestic Product (GDP) are used assuming GDP as
the explained and others as explanatory variables (Appendix
IT). This is based on theoretical considerations and empirical
justifications (Narayan & Prasad, 2008; Igbal, Ahmad,
Haider & Anwar, 2014).

Symbolically,
GDP, = By + B1CAB, + B,EXT, + BsFDI, + B IMT, + py ... “.10
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The linearity parameter restrictions are put on the variables
using Wald Test and interpreting on the basis of t-statistic
and F-statistic. Out of the 4 explanatory variables, all
observations of CAB are negative values while the rest are
positive. In order to test the linearity assumption, we take an
opposite method of checking, that is instead of checking
linearity the researcher checked for non-linearity condition.
Moreover, if that condition is fulfilled the parameters are
truly non-linear. At this stage, any non-linear parameter will
suffice for inference. The following conditions will be
simultaneously checked using single p values.

Condition 1: B; = B,/Ps
Condition 2: B, = B3/Pa
Condition 3: B3 = B4/

Condltlon 4 ﬁ4 = 31 /BZ
The null hypothesis will be “The parameters are non-linear”.

FSP-2: No perfect multicollinearity

According to Oxford Economics dictionary “perfect
mulitcollinearity occurs when some of the explanatory
variables are perfectly correlated” (Black, Hashimzade &
Myles, 2012). There are multiple tools available to identify
multicollinearity between independent variables. The most
commonly used technique is Variance Inflation Factor
(VIF). The specification model of VIF is as follows:

VIFe =1 7
Where R is the R? value obtained by regressing the kth
predictor on the remaining predictors. As a rule of thumb, a
VIF value below 10 is considered acceptable meaning there
is no major problem of multicollinearity. This appears to be a
liberal view; a more conservative view puts the bar on VIF to
be four. However, O’brein (2007) has objected to such rule
of thumb and has argued that further model specification is
required to identify the problem as in certain cases even the
values above 10, 20 and 40 can have no implications for
inferences. To follow the objective of parsimony and
adhering to a liberal approach rule of thumb of VIF 10 is
selected to decide about the magnitude of multicollinearity.

FSP-3: Zero conditional mean of the error term

This property is concerned with the conditional mean of the
error term in a given model. Using model 4.1, residual series
would be generated and with the help of generated series the
conditional mean of the series will be calculated with
reference to mean dependent variance. Here, the command
code to be used is important as conventionally it is seldom
used.

Command code:smpl if y < x scalar mean = (y), where y is the
name of series and x is the mean conditional variance of'y.
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FSP-4: Homoscedasticity/ No Heteroscedasticity

In order to test this particular assumption, the White’s Test

(1980) is employed both due to its popularity and simplicity.

In it the null hypothesis is of “no heteroscedasticity” using

auxiliary regression where the squared residuals are

regressed on all possible cross products of the regressors.

According to our baseline model 4.1, the White’s model of

heteroscedsticity is specified in the following manner:

W2 = o +71CAB, +y,EXT, +y;CABE + ,EXTZ + ysCAB.EXT, + y6FDI, + y,IMT,
+YgFDIZ + YoIMTZ +y1oFDIIMT, + v EXTIMT, +y,,CAB,FDI,
+¥13CABIMT, + v,

FSP-5: No serial correlation/ autocorrelation

In order to test the autocorrelation, Breusch-Godfrey Serial
Correlation LM Test is used due to parsimony and the good
results it is used for. The baseline specification of error term
used in B-G test is as follows:

He = P1be—1 + Polbe—2 + -+ Pple—p + Ve

The null hypothesis Hyis: p; = p, = - = p, = 0;read as “no
serial correlation of h order”. The order h can be specified at
the time of analysis.

FSP 6: Normality

The normality assumption of the error term Mt is the widely
checked property but with a deviation. The deviation being
that sometimes researchers have checked the normality of
the variables instead of checking the normality of the error
terms/ residuals. The normality of the error term can be
checked through g-q plots or simply with the help of

histogram and jarque-bera statistics. The study will utilize
jarque-bera statistics.

The Data

The study used five macroeconomic variables of India
expressed in US$ millions and the data is taken from
UNCTAD database. The five variables are Current Account
Balance (CAB), Exports (EXT), Imports (IMT), Gross
Domestic Product (GDP) and Foreign Direct Investment
Inflows (FDI). The time period for data is from 1980 to
2013. The UNCTAD database has not been updated for 2014
and 2015 with respect to one or more variables in the study.
Thus in order to have a symmetry, data until 2013 is used for
inferences. The data set is referred to Appendix I.

Results

The analysis begins with FSP-1 to FSP-6on the basis of
baseline model 4.1. The output of the OLS regression for
model 4.1 is shown in Annexure III. On the basis of that
model the individual results pertaining to finite sample
properties are presented.

FSP-1 result: The wald test is used for testing the linearity in
the parameters with a method where the null hypothesis is of
non-linear parameters. The output is presented in Table 1. As
per the output when all the four conditions with respect to
coefficients (parameters) is identified, the null hypothesis of
non-linearity is rejected as the probability value of both F-
statistic and Chi-square is less than 0.05 (0.0000, 0.00000).

Table 1
Wald Test Statistics for Linearity

Teot Staticti¢ Volue of Probability
F-ctatictic 3961.712 (4,29) 0.0000
Chi-oquare 15846.85 4 0.0000
Null Hypotheaia: C(1)<C(2)/C(3), C(2)<C(3)/C(4),

C(3)<C#)/C(1), C(4)=C(1)/C(2)
Null Hypothecic Summaory:
Normalized Reatric¢tion (< 0) Volue Std. Err.
C(1) - C(2)/C(3) 5.659183 2.557029
C(2)- C(3)/C(4) -1.806183 3.976922
C@3) - C)/C(1) -4.270869 2.197172
-C(1)/C(2) + C(4) 8.615776 0.775793

Sourc¢e: Output generated through Eviewd).5 by the recearcher

On the boacic of toble 1 it ic ¢éryctal ¢leor thot by defoult the
macroe¢onomié varioblec of India are lineor in porometerc
aooupported by wald tect.

FSP-2 recult: Eorlier in ceétion 4, it woo exploined thot o
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liberal approach towords VIF volue will be used oo oo to
¢heck for “no perfe¢t multi¢ollinearity”. In line with thot
¢ommitment VIF valueo are ¢aléulated ond precented in
toble 2.
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Toble 2
Variance Inflation Factors for multicollinearity

Coefficient Uncéentered Centered

Voriob le Vorionée VIF VIF
CAB 10.64757 92.24232 69.35394
EXT 14.92668 6818.624 4173.886
FDI 4.674395 16.50489 11.42620
IMT 12.57888 8815.163 5432.172

C 1.55E+08 2.267666 NA

Source: Output generated through Eviewd).5 by the receorcher

From table 2, look to the ¢entered VIF beCouce of the
precence of interéept in the boaceline model. The liberal
opproach acéeptothe VIF till 10 co asto have no problem of
perfe¢t multicollinearity. It icélear from the table thot all the
explonotory varioblec have o VIF more thon 10. Therefore,
there ic o problem of multiollinearity between the
macroe¢onomié voriobleo(liberal approach Criteria).

FSP-3 reault: The acoumption pertaine to zero ¢onditional
meon of the error term. The conditionol meon of the

dicturbance term ic ¢oléuloted with the help of commond
given in eConometri¢c ectimation methodc cection. The
out¢ome icthot conditionol meon of recidualowith reopeét to
meon ¢onditional varionée ic not zero. It ¢ame out to be -
3.42E-11 whi¢h ic other thon zero. Thus, FSP 3 ic not
fulfilled. Forrecidual ceriecrefer to Appendix I'V.

FSP-4 reoult: For ¢hecking the ocoumption of no
heteroctedacti¢ity (homoctedaatic¢ity) White tect (1980) ic
uced ond the output of the tect icchown in table 3.

Table 3
White's Te st for Heteroskedasticity

F-ctotiatic 6.861793  Prob. F(14,19) 0.0001
Obc*R-cquored 28.38579  Prob. Chi-Squore(14) 0.0126
Scaled explained SS 33.86424 Prob. Chi-Squore(14) 0.0022

Sourée: Output generoted through Eviewd).5 by the recear¢her

Ao per the White's output, the null hypotheaic ic “there ic
homodtedacticity” ond ac the probobility value ic less thon
0.05 (0.0001, 0.0126, 0.0022), the null hypothecic ic
rejected. Thiomeonothot the ma¢roe¢onomic variobleshove
no homoctedaati¢ity (there ic heteroatedacti¢ity). Thug,

FSP-4 ic aflepted ond verified for the mocroeConomic
varioblecof Indio.

FSP-5 recult: The fifth finite property ic about no
outocorrelation in the gpecified model. The output icchown
intoble 4.

Table 4
Breusch-Godfrey Serial Correlation LM Test
F-ctoticti¢ 2.095741 Prob. F(2,27) 0.1425
Obg*R-aquared 4.568888 Prob. Chi-Square(2) 0.1018

Sourée: Output generated through Eviewd).5 by the recearcher

The null hypothedic under B-G tect wao “there ic no cerial
correlation”. Acthe prob. value icmore than 0.05 in both F-
otaticti¢c ond Chi-oquore (0.1425, 0.1018), the null of no
cerial  Correlation ic accéepted. Thic meonc thot the
mocéroe¢onomi¢ variobles have no problem of
outocorrelotion.

FSP-6 reault: In order to ¢heck the normality of the error
term the recidual ceriec haoc been generated ond ucing the
hictogrom ond jorque bera ototictico decicion regording
normality ictoken. Remember if the prob. of the jorque-bera
otatiati¢ ic more thon 0.05 then the dota ic cuppoced to be
normal. The hictogrom icchown acFigure 1 ond jorque-bera
ctaticti¢ ootoble 5.

Figure 1.Hictogrom for reciduolc form opecified model
Histogram for resscuals

Froquency
a

o = -

100 000 B0 000

20000 O 20000

=0 000D 100 0O0 140 000

Source: Prepared by recearcher through Eviews9.5
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Toble 5
Descriptive of residuals
Meon -3.42E-11
Medion 5563.326
Jorque-Bero. 3.104849
Probability 0.211734
Obcervotiono 34

Source: Output generated through Eviewa9.5 by the recear¢her

The probobility volue of jorque-bera ctoticti¢s ic 0.2117
whi¢h icmore thon 0.05, indic¢ating thot the reciduclc (error

term) are normally dictributed. Thicverifiecthe acoumption.
The cummarized recultcore chown in table 6.

Table 6
Summarized Results
S.No. Finite Somple Property/ Acoumption Symbol Statuc
1 Lineority in porometerc FSP-1 Accepted
2 No perfect ¢ollinearity FSP-2 Rejected
3 Zero ¢onditionol meon FSP-3 Rejected
4 Homodtedacticity FSP-4 Rejected
5 No cerial ¢orrelation/ autoéorrelation FSP-5 Accepted
6 Normality FSP-6 Accepted

Sourée: Summarized by the recearcher
Conclusion

In the comple of mac¢roe¢onomié variobles of India it hoo
been eventually ¢onc¢luded that three of the finite comple
propertiecwere ac¢éepted (FSP-1, FSP-5, FSP-6) while three
were rejeéted (FSP-2, FSP-3, FSP-4). Thic outéome ¢on be
inferred to ctote thot the mocroe¢onomié varioblec of India
ore linear, hao no outocorrelotion ond the reciduolc ore
normally dictributed. However, the other finite comple
propertiecore not coticfied in the mocroe¢onomié varioblec.
In thicoence, the otudy ic¢onclucive. However, the otudy ic
in¢oncluaive due to the limitationo of the baceline model.
Still it will be helpful for the recearéhercto bear ¢oution for
applying regrecoion without ¢hec¢king for the finite comple
properties. The recults of the otudy ¢on oloo be uced by
recearchercacdefoult Choraéteriati¢oof the mocroeconomid
varioblecof Indio.

References

Black, J., Hachimzode, N., & Myles, G. (Eda). (2012). A
dictionary of eConomiéo. OUP Oxford.

Coampillo, C. (1993). Stondordizing Criteria. for logiati¢
regrecoion modela. Annolo of internol medicine,
119(6), 540.

Colenutt, R. J. (1968). Building linear prediétive modelsfor
urbon plonning. Regional Studies, 2(1), 139-143.
Doi: http://3x.60i.0rg/10.1080/09595236800
185111

12

Hoekatra, R., Kierg H., & Johnoon, A. (2012). Are
acoumptionc of well-known ctatictiCal te¢hniquec
¢hecked, ond why (not)fi. Frontierain poyc¢hology, 3,
137. Doi: http://6x.601.0rg/10.3389/fpoyg.2012.
00137

Igbol, N., Ahmad, N., Heaider, Z., & Anwar, S. (2014).
Impaét of foreign direét inveatment (FDI) on GDP:
A Cace otudy from Pokicton. Internationol Lettercof
Sociol ond Humonicti¢ S¢iencea, 5, 73-80.

JOHNSTON, J. (1963). Eéonometri¢ methodc MéGraw-
I1i11 Book. Compony In¢., New York.

Narayon, P. K., & Pracod, A. (2008). Electricity
¢onoumption—real GDP éaucnlity nexus: Evidenée
from o boototropped Couaulity teot for 30 OECD
¢ountriec. Energy Polic¢y, 36(2),910-918.

O’brien, R. M. (2007). A ¢oution regording rulec of thumb
for varion¢e inflation factore. Quality & Quontity,
41(5),673-690.D0O110.1007/611135-006-9018-6

Ocborne, J., & Waterg, E. (2002). Four acoumptionc of
multiple regrecoion that recearchers chould alwoyc

tect. Proctical aooecoment, receorch & evaluation,
8(2),1-9.

Ottenbocher, K. J., Ottenbacher, H. R., Tooth, L., & Odtir, G.
V. (2004). A review of two journalc found that
arti¢les ucing multivorioble logicti¢ regrecoion

www.pbr.co.in



frequently 816 not report commonly re¢commended
acoumptionc. Journal of ¢linical epidemiology,
57(11), 1147-1152.DOI: http://dx.50i.0org/10.1016/
j-j¢linepi.2003.05.003

Poole, M. A., & O'Farrell, P. N. (1971). The acoumptioncof
the linear regrecoion model. Troncuétions of the
Inctitute of Britich Geogropherg, 145-158.DOI:
10.2307/621706

White, H. (1980). A heterockedacti¢ity-Conoictent
¢ovorionée motrix ectimator ond o direct teot for

Volume 10 Issue 8, February 2018

heterockedactiCity. EConometrico: Journol of the
Ec¢onometri¢ Sodiety, 817-838.DOI: 10.2307/
1912934

Williamag, M. N., Grajoles, C. A. G., & Kurkiewié¢z, D.
(2013). Acoumptions of multiple regrecoion:
¢orreéting two miocConéeptiono. Proctical
Acecoment, Receor¢h & Evoluation, 18(11), 2.

Wooldridge, J. M. (2009). Introduétory eéonometrico: A
modern opproach. Neloon Education.

Appendices

Appendix I: Data Set (in US$ milliono)

Yeor FDI EXT IMT GDP CAB
1980 79.16 11274.4 16927.95 181116.2 -1785.13
1981 91.92 11234.71 17397.43 193190.8 -2698.33
1982 72.08 12159.03 17517.74 197258.9 -2523.54
1983 5.64 13059.98 17572.63 215224.9 -1936.94
1984 19.24 13423.63 17857.8 213177.6 -2311.07
1985 106.09 12849.2 18984.13 221993.5 -4140.58
1986 117.73 13476.23 19631.83 243226.2 -4567.7
1987 212.32 15247.4 22290.08 269161.7 -5171.17
1988 91.25 17301.08 25412.6 297762.5 -7143.23
1989 252.1 20283.7 28127.95 294788.2 -6812.77
1990 236.69 22911.06 29526.65 320349.7 -7035.65
1991 75 23020.36 27031.88 283967.7 -4291.73
1992 252 24953.49 29665.6 285176.4 -4485.22
1993 532 27122.92 30604.96 278384 -1875.8
1994 974 31560.65 37872.37 318925.1 -1676.28
1995 2151 38013.22 48225.1 361957.2 -5563.23
1996 2525 40975.69 54960 381492.8 -5956.14
1997 3619 44812.71 58172.8 414237.5 -2965.2
1998 2633 45766.8 59367.9 416885.4 -6903.11
1999 2168 51386.3 62827.5 444434.8 -3228.02
2000 3587.99 59931.7 73075.2 458561.1 -4601.25
2001 5477.638 62130.2 71311.2 473441.7 1410.18
2002 5629.671 70619.3 75741.5 494986.7 7059.5
2003 4321.076 84795 92959.1 579668.7 8772.51
2004 5777.807 116219.6 131179.9 701347.4 780.196
2005 7621.769 154703.3 181978.5 820980 -10283.5
2006 20327.76 193498.1 225268.1 929215.2 -9299.06
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2007 25349.89 240712.9 279416.3 1182321 -8075.69
2008 47102.42 305729 380088.5 1268588 -30972
2009 35633.94 260847.5 328257.5 1311852 -26186.4
2010 27417.08 348035 439059 1668768 -54515.9
2011 36190.46 446375 553062 1892420 -62517.6
2012 24195.77 443629.5 579405.919 1869210 -91471.2
2013 28199.45 464187.7 559767.3941 1936088 -49226
Sour¢e: UNCTAD datoboce; http://unétod.org/en/Poged/Statictiéo.oopx
Appendix II: Varioble Dectription
Nome Meoourement Symbol
Current A¢¢ount Balonce US$ millionc CAB
Exportc USS$ milliono EXT
Importc USS$ milliono IMT
Groos Domecti¢ Produét US$ millionc GDP
Foreign Dire¢t Inveatment Flowo US$ millionc FDI
Source: Prepored by the recearéher
Appendix III: Baceline Model OLS Output
Vorioble Coefficient Std. Error t-Stotictic Prob.
CAB 6.368638 3.263062 1.951737 0.0607
EXT -2.369604 3.863507 -0.613330 0.5444
FDI -3.340036 2.162035 -1.544857 0.1332
IMT 5.928138 3.546671 1.671465 0.1054
C 192934.4 12451.83 15.49446 0.0000
R-cquored 0.993055 Meon dependent vor 630004.7
Adjucted R-cquored 0.992097 S.D. dependent vor 542359.5
S.E. of regrecoion 48215.12  Akaike info ¢riterion 24.53979
Sum oquored recid 6.74E+10  S¢hwarz Criterion 24.76425
Log likelihood -412.1764 Honnon-Quinn Criter. 24.61634
F-ctoticti¢ 1036.657 Durbin-Wotcon otot 1.275324
Prob(F-ataticti¢) 0.000000
Sourée: Output generated through Eviewo9.5 by the receorcher
Appendix IV: Actual, Fitted and Residual series plotted
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Source: Prepared by researcher through Eviews9.5
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