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CHAPTER I: INTRODUCTION 

1.1. Backg round of the s tudy 

!\ 1 ()S l Sub-Saharan . \ fri can counrt:ics ha\-c c>: perie llced declines in theiI 1l1eaSUre of economic 

pl'rro rl11ancc. ,\ ccu rding to \'V DI (:2002). \-a r: io lls social and econo mic indicato rs also show 

[he den_Tio mtion o f the li\-ing standat:d in the sub contincnt. T o reverse these situatio ns, in 

late In Os and 19R()s, A frican countri es started to accep t large amo unt o f private loans at 

highcr: interes t ratcs that lends to th e deterioratio n of thcir abiJity to service thc debt and tJ1C 

.\ frica n deb t crisis explodes since then . ~ I ore recently, the exte rn al debt of a group o f 41 

cOll ll lTles III th e world, n:f('; 1Ted to as he:l\-ilr indebted poo r co unuies - 32 o f which are 

classified as sc\-crch' indebted - has bee n n.,.:cewing mo tc attcntio n, r..,lost of the severely 

indeh tcd low-inco me coun tries t1u t han_~ bc.;en hav ing prob lems in managing th eir debt -

SlT\ 'lCe obligmio ns arc in Sub-Sah aran . \ f ricl ,l Nowacb ys, it has beC01l1C ~I C0111111011 

pracl'1CC fo r th ese countrics govcrnments to wo rk hard on getti ng deb t cancella tio n fr0 111 

c rl'd il'o r countries. eve n though. [0 some cx l-cnt the 'docr.r ine of odiou s deb t' 2 could 

proba bl y b l: ~Ipplicabk duc to " capiral flight" issuc. Such indiv idual aUenlp ts in getting debt 

cl ll ccl hni o ll is 11 1 )\\ ' b l' ing coo rdinated 111 rh e fo rm of repo rts b ~' differen t COll1 111.ittees li ke 

N I ': ]> ,\\) , Co m111.1ss ioll fo r ,\ f[ica ere as a \-oicc o f ,\ frjea n Co un tries . In additio n to this, in 

1 he I (Y)()s, thl: rar io of in\-es tmen t to ( ;,])1' i ll Sub Saha ran r\fr ica hovcred around 17 percent 

(I f ( ; !)P, well bclo\\- rh e r~l t i os atra incd 111 the dC\'clo ping countries o f Latin A nlcrica (20 - 22 

U ") ,I nd ,\ sia (27 - 2SlIl~ ,) . 

These acculllulat ions of cxternal de bt and low lC\Tl of investme nt in Sub-Saharan j\frican 

( :oll ll rrics arc arrr ibll tc.;d ro man \- fac to rs :Ind in ma ny instances acconlpanied b ~- substa ntial 

I Illl WI, nil 111.1..111,,1 1,1\1 Illt',,,n~ (',WHru.;s "t':-;:-; \ ,Irl' 1~ (lnll1dl. (,llllr.11 \t'riCI11 i{q1ublic. ("Il' d' l\'f,r~'. "'llI:ltori:ll (;Uilll':I, (;Ui'll':l-

11,"'~,lll. h'll\~',I. 1"lllnl_ \1.1d,I,~,I~t'.\I'_ ,\ hh. ,\ 1.1111'1\,1111.111, .\1"I,lInl"'llll'. ~,.t:l'I' . ;\hglTi,1. 1{\\' ;lnd,l, S:I" I,un,' :Hld l'rincilll', si .. 'rra ],l'IHll'. 

:--'11'111,,1. :"11.1111, '1',II1Z:1Ilt,l_ l',~.IIl'1.1. i' .. lIfl'. :111.1 1 .. II11I)i,1 

\11 Ulllrl~l. 'IhKh ,I tTl',I,I"r l"'~~l'~~I'':' In: • .1..111. nUI",- III "r .. ilr I" l" " I,;lIlllIl'.1 ,lCllUlrl'd n.t:h t pr"ll'CIl-d by intlTn:lIl",ul bll. bl':tn 

nlll'n ~I 1I1 lund~ lIliliJ:l'd 1.,1' "dll'r pll1pt>~~'~ I'; ddll 1Il1nn';K,dl~ "h"~l.ll' III I Ill' Jlll~'rc';I'; of till' lUn1~II'Y" ( )'( :"nndl. 1')(,7,1', 45')) ,I'; CIIl'J 

"1 'd.klllll,m,1 ,\lId B,"n, I'NX), 

! 
I 

I 

! 
I 



\ I "".'ImW'I'III.I , nl'lt'nllllltwl, aJl(I CfJIIJI'fIIll'lIIl'-' fir (:a/l,lt'; J ;,41/ lJI r \"r / ?OOS 

"( :apmd 1:lig- h r. " " i\ lass i\'c capjtal outfl ows from a number of developing countries have 

u)llrl'ibured to the forcig n exchange S C;Hc it~ , !'l"lt has arrested cco nonuc develo pment in 

Illuch of the Third Wo rld during the I YX(Js (J .essa rd and \Xlilliam so n, 1987) . 

~() tl1 1..' eS I-illlfHt'S sho\\' !"Iur the Sub-Saharan .\fri can region is a " net c redi to r" to the res t of 

I he wo rld in th e Sell S I..' !'h~lt pri\'atc asscrs he ld abroad as measlII:ed by accul11ul fHec! capital 

I1lght e,ceed lo tal I1;tb iliti es as mea sured br srock o f debt (Boyce and N dikumana 2002) . In 

iu.l dirion , Sub-S,1I1aran ~ \ fr ic l ha s ~I IargL'r shiIrC of pri\'atc wealth held abroad as compared to 

olhe r de,· eloping reg ions (Collie r, I-Ioe m e r, and Pattillo , 2001) . 

. \ (cu rdin g to a ITCC1H cs t:imate done in 2()02, for every dollar o f external borrowing in the 

regio ll , r() tJg hl ~' H() CetHS fl owed b~l ck Il S Gl piral flighr in the same year. Cap iral High t also 

ex hibits a hig h deg rc L' of persistence in rhe sense tha t past capital Hig ht is correlated with 

Cli lTC1H :ln d future capiral flight (Bo~'ce :lnd N dikumana, 2002) . 

The 1l1:1,~l1iIT]{.lc o f c lpiral flig ht from de\'c1oping cou ntries usua lly indicates a serious 

I,reakdow n ill dOlll estic po Li cies. Cline ( 1995) elaim s that it is largel y with in the power of 

debtor counrries to lim it capital flight b ~' adopting appropna rc domestic policies o n in terest 

r:!l cs , Ih e exch:lnge ral e , capi tal account c()I1\'crnbi li ry, and fi scal bnlanccs, J':" urthermo re it is . 

il rg ll cd rllar th e main s() urces u f fin:lll Clal fl ows fo r growth in the develo ping world are direct 

r( lre ig n in\ 'esrmcnr and the rc" e rsill of capir<ll flig hr (I-Jusain and Underwood , 1991 ). 

Thus, I'his p il pcr asscsses rhe C api tal flig ht iss ue il lH.l its e ffect all the Sub-Saharan r\ frican 

c()ul1rries' econom y ill \'iew of irs importance, if ir is reversed, for these countries and lost 

()PP(lrtlillirics duL' to Hig hr capital. 

2 



· \ Im"IIII·IIII'II/... /)dl'l7l1il/tllt/. tlllrI (.fIHJI'({/fI'lh;" o( (.~/flf/tl/ l :/i411 ill S.L I 2()05 

1.2. Swtement of the problem 

III th clr dcyelopmcntal prucess, denJoping COU ll tries are u suaLl ~' Il ct fo reign borrowcrs. By 

SUpp lc l11l'IHing t\ollll:stic s;:I\'ings with l'xrl'rn al rcsourccs, a 1110rc desirablc pmh can be 

:lllaill cd . O ften, 11 o\\'c \'<.;r, rcs id ents or rhcsc countncs pl ~l c e th eir weal th abroad 

slmlllnlneoLlsh' \\ ·il h their search for e :\ rern~d fiJl ;:lIl ce. The issue o f such typc of behavioral 

phc ll ol11enon IS rhe collCc rn of p()li c~ ' IYuk crs ill rh cse developing cOllnuies. Capital flight 

l:trgcl~ ' csclpes domestic taxation , and i:-; there fo re an impediment to thc counuy's ability to 

mak t.· future debl rcp:wmen ts. j\ lo reo\'c r, ca piml flight imposcs ~I consuaint o n the already 

j1IH )r :Illd lo\\' cC()llo1llic growth b~' cXilccrbnring rilc unavailability of d0t11CStiC sourccs of 

im'Cst11lcnr financin g. C;ivcn Its posslbl c d isruptivc effects Ot1 ciOlTICSrlC in vestm ent, the 

fo re ign exchangc market and public fill:InCC S, capital flight thus becomes a serious policy 

C() llce rn. Co nsldcrin g rhe magnirude and causes of fli ght provides a basis for choosing the 

ap prup riate polic~' response . 

[11 Sub-Saharan , \ fric:ln countries the protr:lCl'cd period of politi ca l and economic instability, 

h:IS increased the ptobabili~' or substantial capira l flighr, which could in turn hinder 

economic g rowrh b~' luwcnng rhe accumulatio n of investable capital in th esc counuies' 

cC()llo nllCs. ]\ lurco\'Ct, lack of ~lppr()pri ;lI:c cconomic poli cies, likc exchange rate, taxation, 

inte rcst raw, im 'l'S r1l1c nt erc, is likd~' to cncoll ragc capital flight fro m Sub-Saharan African 

co ulltri cs b~ ' inc reasi ng the probability of financia l risks in asset holdings. 

[ ': \'C 11 rho ugh rhe theoretical expec tatjon as f~l r as the capital mobility issue is concerned is 

Ihar II" nows f rom :"I1:e:]s o r eCOnO llllCS \\· here capiml is relatively abundant/ cheap and the tatc 

I)C lTlll l'!l o n capiral is low ro those t'coll()111ic. s where capiral is relatively scarce and the ratc 

( II' [erU1'n on c:lpJral is high, SUb-S;lh:lGI Il ,\ frican countries arc reported to be a «nct 

credi tor" I'o th e [CSI' o f the world r:.uher rhan being :1 «net debtor" fr0111 the rest of thc world, 

(Ndikul11ana & Il000 cc, 2()()1 ). 

3 



. \ Jl'd.l/In'/III'II/.r. Ddt'nll/llllllh ,/1ft/ (~JII.lI'({llfl"n Iii (.tI(Ii/,t! I li"hllJI f.L I ] O(J I) 

I II ( llI ~ pilpc r. Ihcrc fo rc. a ttempts :H C mad c to IllC:ISUfe the size and mag nj tud c o f capital 

!lIght for riu; period I ~HO - 2UO.) Llsjng rhrcc dc fill jrio lls that have c111erged in thc literature. 

Thi s helps to il nS\\"C t l lucsuons re lated ru rh e cpi sml .: of capital flighr and its current status in 

SlI b-S;1I1ilriln ,\fri c ll1 co unrrics. The S;ltllplc period of rhe study represen ts ;1 significant 

exte nsio n or prcno L1 s s tudi es of Glpl m l fl ig ht dO I1 t: Oil Sub-Saharan J\ ftiean cQunrl"ics . T his is 

II I 11l n :s rigM c th e Ca pl l:11 flight p roblt.:m in thL: I"cct..:nt past. In additio n to this, fo r proper 

p ( ll ic~ ' prcsc nj1 ooll , an econometriC, I. e. pa nel dam : in\'cstiga tio ll o f the clc tcnninanrs of 

c:t p ita l nig ht frO Ill the regio n is employed . This is based o n th e s tandard theore tical portfolio 

sl'lccrioJl Illodc( !"in ,t ll r rhis s rl\(J ~ · ;!lso exa min es the possible im pact o f capita l flight on 

selec ted Sub-S" h" r,1I1 . \f[ican cOUlHries in th e sa mpl e using the lost o pportunity approach 

;tllL! econo metri c anah·sis. 

·1 SCI: chaptcr ::; ror dct.t il anal ys is ofponrol io selec tion mode l. 
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:!()o, 

1.3. Objectives of tile s tudv 

[)cspirc the im]lofulIlcC of rc\r c r ~ ing past capi tal fl ight to Su b Sahanln _African countries and 

;l\'oiding funhcr pbcement of p ri\-ate capi ta l in foreign cune ncy ~d)[oa d ) ciOl11CStiC cap ital is 

s lt ll ncclIlg uu t of the n..:ach of the home economy, Th us, the purpose of thjs s tudy is to 

atlal~ ' /.e the i s~ul' o[ capiml flight from Sub S~lharan A frican countries, i,e., to see weather 

capital fight is rcvcrsed or nut in the recc n t P:lst, its detennin an ts and co nsequen ces in th ese 

cu )lH H111CS. 

Spcc i ficall~ ' , tlus ~rud~' ai ms to: 

• " xallline the size and Illagnitlilk of capit'li fligh t for the period '1980-

~ ()() _); usi ng alterna ti"c mcthods of measurement. 

• ,\n<11)'z<: rhe cconomic, m:linly macrocco nomic, and other factors 

I"esponsibk for capical fl ight for the sample period 1981 - 200 '1 I; 

• ,\ sscss the COnSCljUCn CCs of Glp ital fligh t on the d0111escic econ0l11Y for 

Ihesalllpkpcciod 19i)1 - 2001; 

~ 1 Il. ,',llllpl. I'll'1< ,,11~ h1ll1lnll" l ')X 1 - 21 H tlll\. c. LlI~l " ,I' .t.Il.L pr"hlull ' Il l s. 'ml' • ,llh. \.lIuhks I1woh-n .lm1iw '"Uly~ l ~ of capiLlI tli,t;ht 

,klcnllIl1.I!IIS <\: 11~ r'''ls''ltlnu.;, 's 
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1.4. Testable hypothesis 

TilL' 1l1c thods illld rhe models adopted in (-his study help in Ill cilsuring estin1ates of capital 

flight and explam rhe ca uses as well as consequences of it in the context of Sub Saharan 

.\ [[lcan countries, 

Thus, given the o bjecrives st;;lted above, this study hypothesizes that: -

• Therc 1S huge capita l fligh t fr0111 Sub-Saharan ,African countries during the 

sam ple period and hence; rhe~1 could be "net credi tor" to rhe rest of th e 

world. 

• no('h rare of r cturn and risk d iffercntials detennines capital flight fr0111 

Sub-Saharan i\ fn ca a nd , 

• <:"l'lI-al flight affects Sub·Sa haran A frican economies negatively and could 

be showcd econometrlc-l\J ~' , 
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1.5. SigmiiC:l11ce oi'the study 

This paper is expccred \"0 have rclc\'ancc in unders tanding the capital flight problell1 \vell in 

Sllb-Saharan ,-\friGII1 countrics, w hich is a halfway journey towards the solutio n for rcvcrsing 

Ihc !l Ight. It als() adds , 'aluc to I-he ;ILre;\(J ~' ex isting stock of knowledge r egarding capita l 

n ig hl dete rmin ants :Ind conseLlu encc:-; :I!ld l1lore specifica Ll ~ ' on Sub-Sa haran .A frican 

c()l!IHri cs. This is done in terms of invcstigming new variables that can potentiaLly determine 

c'piutl flight and b~ ' crea ting links wah other \'anables that cl eternllne econonuc g rowth in 

I'llCSC countries spccifica U ~ ' with cap ital instabiLi r~ ' . 

i\ l ()reon~r, the p;lper gIves a po li c~' dircction that deell1 necessary for solv ing o r 111ininuzing 

(ile problem alld achievc rhei t econoJllic grow th for target natio ns in Sub-Saharan African 

C ( HlI1tnes. 

1.6. Scope and Limitation oi'the study 

Due 1-0 th e sen.: nrr of th e problem il 1l d huge ccononuc g ro wth vola ti.li ty, th e paper 

C( J!lCclltrmcs ol1k ()n Sub-Sa haran 1\ frica ll cOl11ll"l:ics than assess ing aU African countries. 

Similarly due to reliable data unJ.n, ihbilit~" rhe ~tud~' focuses o nl y o n 14 Sub-Saharan Africa n 

C()lllltrics o u t ()f -t<J of thenl . The~e are rknin, Burundi, Co te d ' lYo ire, K.en ya, E thiopia, 

(::lb()ll , !\lai.i, N iger, N igeria, Se negaL Sudan. Rwanda, T an zania and Z unbabwe. This is also 

'\ '11']' rile a~~umprion rhat addressi ng- rhe p[{)blcm well with data o n these selected Sub­

S;111;1[;111 1\ [ncan c() un tries will alsu help soh-ing the problem o f other n011- Sub-Saharan 

. \ Fricall co un tries to a larger ex tenr, rhough country specific factors cou ld explain well the 

i1l c idence of cap iral flig h t, 1110~t of th e dcrcnllinanr~ are sim.ila r. A nd this study pa ys much 
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~lrt'e IHl()11 on rhe derermjnal1ts of capiGll flight and its i.mpac t 0 11 the domestic econonl~' of 

S llb -S :lh;!t:~l i \[rican cOlln u:ies. 

1\ I ()H. . .'O\'Cl, of :dl rhe methods of clplra l f1jghr measurement Tanzi 's la tent variable 

l" snmanun, Cuddingl'on's and Dooley's ;\ppro;\chcs can not be employed as no or very less 

tia ra is a\'ailable U1l rhese selec ted Sub Saha ran l\frican Countries for all the S(Ul1p1e period to 

ClllpJO}' the usc 0 f thcsl' methods. 

1. 7. O lgfl17izfltioll of the Paper 

III o rder to address rhe ::I bo\"e focus ilrC:IS, rhis s rud~1 is organized as follows. In Chap ter 2 

H.'\'icw is made ()Il relaret! capital f]jght litera tures specifically o n definition and ll1eth ods of 

mC:ISU1Tl11e1lt, derel"minanrs and conse'-ILl cnces of ca pital flig ht both from theoretical as well 

as e ll1piJicai aspects. 111 Chapter 3 types and sources o f data is discussed, identification o f 

Illcrhods of c lpl ral f1ip,·h t m easurement and model specification of detenninant variables and 

ils C01ls(,lllle1lces is made. C hapter -t of rhe paper is concerned with analysis of the coUeeted 

d:1Ul and reponing I-h e.: cstimarion re.: s Lll r~, In acldirion in this chapter ex tensive discussion and 

llHe.:rprelatlOn ()f rhe results IS madc.:. C haprer five concludes the study by drawing policy 

i 111 plica tions. 
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CHAPTER II: LITERATURE REVIEW 

2.1. Introduction 

The lirc ::atures on rhe isslle of capita l flight han.: been highly pronounced in the 1980s and 

IlJ0()s b:\' different ,11I1-ho tS in the field. This was espeCiaLly the case for developing countries 

I ff Sub Saharan .\(ricl, .\s i ~lIl , li ilst Eurupe ,IS \\"(.:11 as Latin A merican countries. rvloreover, 

(heir cOlluibutioll Fo r rhis most critical issLle IS quite U11portant. 

Thc rcst of this chapter is organized as fullows. I Jl sec tion 2.2, the literatures on capital fligh t 

rl1:1[' includes issucs of definition and 111caSlUe1l1 cnt is d iscussed. ] n section 2.3 detettninants 

as \\"Cll as conscllllcnccs uf capital flight· ~lrc wH.ld y assessed. Sec60n 2.4 concludes the 

chapt'cL 

2.2. Definition and Measurement of Capital Flight 

2.2.1. Theoreti ecll Definition and Meas urem en t 

I :CUIlU!111C pttnClplcs dn not glllde us to a unitlue or natural definition of th e tenn "capital 

nigh t. " The definitions of capita l fl ight found III the literatures can be g ro uped 111 to two 

(( :Ll111b,' and Le\'lch, 19H7) . T he rlrst t~'lJC docsn ' r chstjnguish between " 110t111a1" capital flows 

;\1ld capiral flighr ~lnd seeks to measure the clC(luisition of net foreign assets, or S0l11e subset 

(ff I-hese clai.ms, b~' rhe private sector. The secund type attenlpts to make the distinction 

between "normal" capital and flight capiral b}' mensuring the stock of foreign claU11S that 

d()cs nor generate income that is reported in the balance of paynlents accounts. 

C;lpiral tbght, according to some anaJ~' sts \'icw, is ,I S~l l11ptom of sick :ioclety, th e cause of the 

hC:lyilr ll1debred countries inabititv to I"CCO\'Cf fro m their debt problelTIs and it pejorative 

deSC rip tion of nannal, ec()n () llli Gdl~' r:ln()n~d lTsponses to porrfolio choices and have 

CtfnfrOiHed we~dtl1\" residents of SOllle debt:()r cOllntncs in recent: vears. 
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~l)lll e urher eCOrl()1l11!"rs , I.ike Varm an-Sc hneider ( 1991) cited in r\ bn1 et al (1995), poses the 

lllJes1"iull "\\' h ~ ' is it when an 1\ 1l1crican purs mone~' abroad it is called foreign lllvestment 

:llH.l \\· hen an .\rgcnrinean does I·he same It i.-.; called Ca pital Flig ht? \Vh)' is it th~lt when an 

. \ mcriclll compa ny puts )()O~ ) of its Ct..llllt~ · ;[broad it is called Strategic Diversification and 

\\ ·hell i l l ~ol.ivi;lll bUS iness man puts ()nl~' -1-1) 0 abro,ld it is ca lled Lack o f Confidence?" 

Ibscd on the abo\'C discussion , th ere arc diffe rell t definition s o f capital fligh t used in the 

liler:ll·ures . Thc hro;ldcst definition of cap ital flight is the one employed by the \X/orld Bank 

( I (mS) ,, "d I-, rbc ( I ~KS) . I t IS ,,\so used il1 111a1l\' srudies. This m easm e takes inflows o f capita] 

ill the form of inc reases in extern~tl debt and n<.:t foreign direc t investment and subtracts 

fr()m rilL:se in flo\\'s rhe currenr acco unt deficit and the increase in official resefves. The 

difference be twec n these inflows and the exten t to which they are used to finance th e 

cu rrent account deficit and an in crease ill rcscn'es is taken to reflect an Increase 111 net 

f() reign claims b\' the priva te sector. T his 1l1creasc in net foreign assets is the Ineasure of 

cl pir;t\ fligh t ad op ted . . rhlS method is sometime referred as the <in d Lrect 111ethod' . (C Ul11by 

,,"d I .e\- ich, I ~K7) 

'I 'he ca p ital fligh (- definition adopted by !\ iorg;ln Cuaranty CI 98(») also m easures capital flight 

:I S a mud ifi ed \"Crsi() 1l of all ' indirect merhud' discussed above . In :-lddi tlon to rhe current 

;I ccount deficit and rhc increase in official rCSCIYeS, [\ lo rgan Cuaranty (1 986) also subtracts 

lhe incrcase in rhe short-refill foreign assets of th c banking system [ro111 to tal capital inflows. 

' I'he i\ iorga n definition then does not consH.\cr aC<.l uisi60 n of foreign assets by banks to be 

cl pnill fl ight, whi le ilCL]uisirion of foreign assc l's by other agents is considered to be capital 

I1lgh r. 

Cl in e ( 11J t\6) C[][llllieS the capital-flight dcflni60 11 adopted by l'Vrorgan and discusses 

:ltljus mlcnts to ('he I\ lorga n calcuintioll s. He arg ues that inco me from tourisl11 and border 

rrallsac tio ns should be excluded fro m current account earnll1gs since these ea rnings are 

1)C~'olld rhe control o f fo re ign exchange-co ntrol ilu thorities, and rhus sho uld not be counted 

\\ ·he ll C:llcula ting capira l flight. 1 n ,lddirion, he a rgues that re invested investment in co m e 

should not be conSidered as ca pita] flight si nce rhis inco111e is also beyo nd th e control o f th e 

:lu (-horJries and ('hat if residents do no ( repatria te income frol11 ca pital held abroad, this 
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:,i l(Hdd not be c()I1:-;1("il'red additional fEght ()f capita l. If thev arc not under control , then thev 

Cln g() out as Glpiral nighr. 

( :lIddington ( I ~:-;()) t~d\(:s (I different I1pp ro~lch '"0 111easuring capi tal flight. His focus is on 

",.;11 ( )rr- I"crm capit~d flows, which he bl'lien:s to he rypical meaning of capita l flight, rather than 

;11 1 priv:1tc-secror aClluisirion of c.xte rnal c\::tims. C:,lpital flig ht, defined to consis t o f 

:lclluisirio !1 uf sh un -term extct:!1,d assets b\" the non -bank puvate :'ecrot:, is cakubted by 

;l dding rile C[l"or:-; :Ind o mi ssions fO sclecrcd shorr-term capita l items that are chosen 

illdi\" ldu;tll v for Clch C{)L1J1tTY he considers. I-Ie chooses to consider only shoH-ten11 capital 

:-; lnCl' ht' is examining " hot 111onc~'," funds that respond quickly to changes in expected 

rc1"urtls or to changes In risk. Prcsumabl~r , these ,HC also the funds that potentially will be the 

lillic kest to return to th e countr~r wh en conditions change. 

Doo!c,· ( 19 ~(') allli I(han and UI Halilic ( 19~7) define ca pital flight as t.hose cxtcmal assets 

held b\' the pri\"atc :-;cctor that do not gcnerate income rccou.lccl in the balance of paynlents 

:tCC()Ul1t:-; of the C()lIn tr~', Dooley ( I S)f)()) measures tbe stock of external cla1l11s by Sl1111111ing 

idcntified clpital flows in the balance of pa~"1l1cnr.s accounts and makIng two adjustments to 

clpturc lIl1rcponcd capital flow~" The firs t of these is to acid the errors and onussions" The 

:-;cc()l1d adjustmcnt Doole}" (19Bo) canies out IS based on a c0111par1so11 of the \\lorld Bank 

thra on rhe stock of cxternal debt and external borrowing reported in the balance of 

pa\"1111'1l(S accounrs, I-k ,Irgucs tha t if bOl"h sources report borrowing accurately, one ought to 

ill' ;lble io march closely dlC change III the srock of debt reported by \X/o dcl Bank widl the 

Ilel" tlO\\S of new b(>lTO\ving reported ill the babnce of payments accounts" I-:lowever, in 

1ll:11l\" cClunrrics, the ,11lnuid change in the stock of external debt as reported by the \'{/orld 

l~ ;ltlk IS consJderabl~' larger th,lll flo\\'s reported in the balance of paytTIents accounts, 

s lIgge:-;ting th,lt part of the Increase in extcrnal debt goes unrecorded in the balance of 

p;I~' n1L'nts accounts" In this case where a discr<.:pancy ar ises, rhe unrecorded Inct:ease in 

l'\fcrn:ll liabilities mll~t correspond ro an undcresrimar.e of balancing transactions. D ooley 

( I <J:-;()) assumes thar ;111 rhe underestimated b,ilancHlg transact.ions consist of pri\Tate scctor 

:lc<"luisiti()n of foreign assers" He thcrcfurc adds the difference between each year's change in 

cx rcmal debt as rcponcd by tIle \\lurld lhnk and thc increase in external debt as recorded by 

Ihe b,llill1CC uf pa\"mCIHS accoullts to his csri.matc of the incrc,l se in private sector foreign 
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;l~~cl~, I Ie then computes a market illrl're~l- ratc for each counn:~I 's assets and calc ulates th e 

s(()ck of extt.:rn:ll i!sserS that would gi\'l' rist.: to rhe le\'e! of Investment income recorded in 

(he b;ll;lnce of payments accounts at (-his market interest rate, The difference between the 

(\\'0 ml':\SLlres ur e:\rerlIaI asse[s is his Illeasure uf capital flight, 

I III ike the studies discussed ,!i)m-e, Do"Ic\- (19S(') alld Khan and UI H allUC (,1987) attempt 

(( I disringuish capital flight from "normal " ca pital flows that correspond 1'0 ordinary 

p{)nf()lio din_.: rsl ficiltio n and b USlllCSS (IcrJnrtes of dOlllestjc residents . The data rClluired for 

clp ir:d fliglH measurement ~lnd I-he ~ummar\' of the (lbovc-discussed methods of 

Illeasurement as discussed in Cumb\' and r,c\'ich (1 987) are p resented in the following table, 

" ~ //Jh' I: TIII)II)I(/~') 1 I )n'.I'('ff/rl/iOI1 (Ii> J/)!?mad, /0 J\ ir:rl.l"IIl'iIlP PI'Of"erillt'C (d' CaDi/a/ f'/igh/ L~J/i/JIa/eJ 

.\, CUI"1"l'nr . \ CCOtll1t Surplus 

,\ I_ Ilordee Teavci (Credit) 

,\ 2. Reim·ested Foreign DiL.:eet I nvcstmcnt Inco111c 

,\ _). ()rh er [mTestmcnr [nC0111e (crcdir) 

H. Net ):()[elgl1 Direcr 1n\"l's rmt.:nt 

C, No n bank Private Shott- tlTIl1 Capital outflow 

I). Pon[olJ o In ves t111cnt Ab toad: Bonds and Corporate Equities 

1-: Banking S,-s tem's Fmeign , \ssets 

1-_ Change in Reserves 

(;. Net" l ~[[()rs and Onllsslons 

H. Change in Debt 

Worlcl l\ ank ( 1985) & E rbe ( 19~5) 

1\lnrg~1l1 (;uaranty (19R()) 

Capita l Flight = H + 13+ t\ + 10 

CIJ)ital Flight = H + 13 + t\ + 10+ E 

c:Iine ( I ~~(,) 

Cuddillgt<>n (i) 

( :ud(ijngron (iit 

Capital ['light = ]\ forga n Guaranty excluding.r\ 1-3 in r\ 

Capital I--light = -G -C 

Cap ital flight = -C-C-O 

(, I·h ls '~lImH L I~ I.lkL"1l I r< ,m \ ,ll"Ill,IIl":--;chlll·idn ( I 'J') () . I ~ (11<"<1111 \1;lIn, I), 1\\-1;1 ,lIld R'l~hid ( I ')'IS) 
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Iking all UIlObS<.T\ ·,l blc va riable, ccollomisrs ;11 11..1 polic~' makcrs luve fo und the capital flight 

process \ ' l'r~' ha rd to illeasure or ru ;lnal ~'l.e, Howl'\'Cr, r\ n1'ony and Hallett (1995) shows how 

1<"c illll<'ILIl'S specific;dl~' dc\'eloped for mcasuri ng ' hidden' or larent variables 111a), be adapted 

fu r the capital flight problem, Thi s is: Tanzi's t<:c hnique which cs tul1ates m oney den1and 

<.'<.I U:Hioll ill which rhe dercnninant <Ire classified III ro l'wo-rhose responsible for ' norn1a1' 

deman d [or \1l0IlC\' 1) ~d~lIlCC and for rill' ' hidden ' or Ll1eg;;d demand for 1l10nl'Y balances, .A nd 

the\' cO llclude th,lt" It IS considera bl ~ ' l'asil' r ro \1ll'i1 SLlre capi ta l flight than explain it, alth o ugh 

{T{) 110Il1IC 1l11SIl1 :1n,1,L',clllcnr does Ilpp l'8.C to he :1 more i.mportant ca use than export failure or 

debt burd en i"elf. I .arent variable (I\ UM1C) estimators, which is based on the sta tistical 

! heor\' of unobserved \'ariabJes, which considl'J:s the 1l1ultiple ca uses and 111ultiple indicators 

()( the unobserv abl e (hrent) variable, 

\'()S ( 1~92), ; ti S() illn~s tigated th c Issue lI s ing I)hilippines data that capital flig h t should be 

mcasu red after 1l1al,:,jng the n ecessa r~ ' adj ust11ll'nt on rhe estimate obtained using I\lfo rgan 

(;uar:llltCe'S approach fo r rhe under rccording of workers renuttances that are substantial for 

({)ll lltTICS likc Phiupplncs, This ca n b l' done b ~' c0 111paring the ga p bel,veen COll1111ercial 

I~ank's record ed remit tances w ith that of estimated actua l clata renlltrances froll1 different 

data so urces. 

,\nrOIl\' nnd Hillict-t ( ISl92) made a good com p;\l'ison among different 111cthods of capi tal 

night· measurement, p.micularly rhe 'Cuddl11gton A pproach ' (CU), World Bank 's technique 

(W Il) and Doob'" approach (DL) using econometric technlCJues by regressing capital flight 

l'sri_l1lates fro m olle approach on another and then tes t the significance of th e coefficient, In 

(hclr a llal~'si s rhc ~' concluded that \X/o dd Bank 's technique is larger than Dooley's approach, 

"h,ch is also higher than Cuddington approach, (I. e. , W B> DL>CU) in levels and D ooley's 

"p I)[( " ,ch is large l. th,," World Bank's approach, which is al so higher than C udcling ton 

"ppl""ach, (i.e ., [)[ .> \\ 'B> CL') in \,,,,iabilitl·. Ther interpreted their result, as it is possible 

tllar rhL'~' mea sure different aspects of cnp iral flight ant! they have partial evidence that the 

( :L1d dingro n and !) {)()le~' measures re flecr rile fo reIgn and domestic fmancial influence 

rcspecriyek, while rhL \'(Iudd Lhnk 's mea sure c lptures the normal capital flows of a portfolio 
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cho ice model. Hen ce rher concluded thilt :d tcrn :ltive estimarion methods such as Tiln zl 

( I ()1't1)'s I.mcnt \-ariable estim:1tion should be de\-e1opcd I , 

\11 Ihe se me thod s ( ) f tneilSurement jilT not free fro m d raw bilcks, il S econo ln ic th eory does 

l lt)t g l\T :1 11 ull ambiguous definitio n of capit:d night for ilbso lute eSrllllate 1'0 be genemted, 

llencl', thc 1I "odd Il (lI/K. ( /'.185) 01' hill' ( /'.I8i) li cs ,'cry close to the defi nirjon of " no [mal" 

cl pi!:t1 now as reponed in balan o.: or p:l~-mL' nrs srar istics, :lIld rh us nor g i\-e all ildcCJ uarcly 

disr incr measurc of ca pitill flows 1'0 l u s tif~- irs liSco I\ Io reo\-c r, revis ions o f fo reign deb t 

:-i l:tnsrics or exchange r:ItT cha nges Oil rhl' k'\'cl s of deb t stock will influence th e m easurc 

direcrl ~-, and 111j1 ~- ent:lil crro rs of I11caS UI:cmelH. It il lso suffers fro m rXjlde In isinvoicing 

problem, The Ile l bia s of the mea surc is (hus amb ig uo us, The reJidlltl/ tile/bod, as p resented by 

I )()() I e~ - ( ! 9H(J), underestimates capiml flight, sin ce not aU forei gn chrccr inveStll1en t inconl es 

C: 111 be fa c rorcd in [0 ca pital flight. I\ [o reover, ~ i ll cc CStlll1a tcs of recorded inVCSrJ11cnt in colllc 

ill rhc habnce of pa ymcn ts s ta tisrics :lrc sOll1e ri mcs g~' thcred by applying market rates of 

lT1 urn on csrimared aS~L: r srocks; such cOlll p utarion 111:1y d iffer fro111 actua l inco111e. T he 

,lccur;lcy of the measurc depend s on rhe :ICCUU1C~' of babnce of pn Y111ents data on investmen t 

11lCOIllC-lf th ere c~ i sts an incenti\-c ro underreport capiml holdings, thc ince n tive surely 

I r:l!1sfcrs 1'0 in\-csrmcllf inco me, ~clccr i on of nn inter est ra U.: tu ca pitalize the inves tmen t 

11lC01l1 C for rhL' ca lcula tio n ca rries fUl.:rhcr disrorrion;ll:\' potentjal. Lastl y, rhe measu re assumes 

Crr()r~ :lI1 d omissions ill the balance of pa ~' meIHs statis tIcs exclusively capturc capital 

111()\-clllellrS, The lle1" bias of the mca sure is rh us ambiguous. T he baljlnce of pjlyments 

;q)pro;t ch o r C uddillg tun 's mcthods fa ll s to accoun r for flight in the for m of rh e acg uisition 

(d' long rer lll financi:d 1:<.: a I jlSSC[S, lc~\(..I i n~ to an undcrs[jltcm ent of capiml flight. Finjllly the 

problc n1s of trade 1l1 isin\'o icing and sllluggling jI [e neglec ted (tmLie Inisinvoicing could cithcr 

undcr csrlmarc a cur rent accou n t surplus Dr O\'lTCsrimate a dcficit, dis to r ti ng the "error and 

olnjssion s" cO lll puncnr) in World Bank ( 19:15), ~ I o[gan G uaranty (1986) and Cline (1986) 

:lpproaches, Thc lll e:lSll te doesn 'r distinguis h between nOr1l1ili and fligh t cap ita l movcments, 

\\'h ich mighr le:ld r() {\ uverstatemenr of clpir:il tlight. The ne t bias of rhe measure is rhus 

all1 bi~lHHl s_ 
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()( ~dl I-hese mcasllres, rhe one.: frellllelHI~ ' Llsed in rhe literarures is wha t is called thc broad , or 

lllLlllecr method tiel'eloped bv World Ballk ( I ~85) alld L:lbc ( 1985) as it is the fIrst method to 

Ill' used, lr also pro\ 'idcs ~I good cSt.im:He IC (,he necessary acljust111ents are 1TIacie 1'0 avoid its 

lilllir~lri()ns, Since each measures has limitarioll s, this paper will proceed by deploying three 

alrcrnati\-c merholis: 1'11<: \X/orld Bank or Lrbc approach, l'vlorgan G uaranty's and Cline's 

1l1crhods after m:iI.;:ing the neccss ilI~ ' iH.ljusrments DIl Its lim,itations, H SpecifIcally it will adjust 

dcbl for exchange rate fluctwlljon and for rr:lde Elk ing practices as proposed by N dikumana 

:lml lImn (I ~~8) , 

' l 'hl'lT arc lllill1r mechanisms rhrough which Glpit<I1 is taken out by those engaged in such 

;IU1\-J(Y to ' H iI\'cn ") c()u lHries as discllsscd in l \j;t ~' i ( 1995) , Thcse include cash or monetary 

I ransfer, in the form of fore ign OJ: domestic cunency and travelers cheq ues, bank transfer 

(ro m a hKnl affilintc o f a foreign institutio n to a designated recipient abroad,lil tmnsfer of 

precious mctab and collccr,iblcs including work of j\ rts, faise invoicing of trade dOcUlllents, 

;llld p:lraUcl marker ns weLl as commissions :llld :-Igcnts' fee, .r\lalll eI a/ (1995) also discussed 

so me of rhc mcchanisms through which dOlllcsric cnpital is taken out. T hese include carry 

out foreIgn exchange in a suitcase afrer bLl~'ing from a parallel market, by engaging in 

silluggling, through fnlse l1l VO IC1l1g, 1l1dellung 11
, hund{\ and by llsing corrupted goverllnlent 

" I'tlci,tis, Silllil"rh \XI"lte l ( 1987), idelltlfied mechanism s as well as vehicles of capital flight 

fr()m J .DCs in ,I se nse that cnpital is flecing frOlTI LDCs through transfers via the 

11HCrnal'lollals pa~' IllCllrS mechanism) cash mOVL:1llCllts, precious metals and colk-cubles, fnlse 

ill\ '01cing of tradc docllmcnts and p~IGlllcll()alls, 

,': 111 Ihl ~ ~Illdy n" ,lIl "111pl willi", 111,1.1" III e~ll1n: lIlllg o.::IPll:lllllghl11~III,~ 'hiddl'Il' <If 'LlIel1I' ",l ri :lbk e~ t illl;lti()1l appro;lch,(i_l'. , (:\'IJdingt('n '~ 

,111.1 I),,, ,k\"~ , lppr(),ldll'~) dill' I" lad .. "I' rl'ln';lll1 d:1Ll. 

'I I k ,llnl. , I ~ ddinl'd hI \\- dILT (l'IH7) , t.lh'~ till' f"nn "I 1l.1I1<111.11 ~l.It,'~ II ilt're (.1)1I1.d Ilight is ,KIlI,11k ill'1d ,l1ld prm'idl'; t1l :lIl r:tcriIT range 

,' 1 1'",11 ,I lld tlll.IIlCI,d ,1%l'l:; I', I, 'rl'l ,!C,Il-hlsni 11l\'l'~ 1< 'fS, 

I'ills IS I",ssihk ,\I Ihl' 11);lrkll Llll' \I-ill'n' n', C<l11slf;llllIS <Of n 'sl I']C!I, ,ns ,In ill pl.lCl' Tr:lIlskrs em sl"lll b,' p,,~~ibk 111 lh" faCl' ofl'"changl' 

, -I 'Ilin ,I~ I Hit p",;sihly ;III ks~ (_1\<>1' ,1111" ClIl' 

I'h\ rlblll\II](JIl 11\1\1 \11 \111< r,:.:nl ,ttllT Ihl' p.nllll(,n "I' ~""11 Illdi;!1l ~lIh- c' '1\1111\' )11 III I 'J.t7:ts a ml',lllS (,I' lr:l1lskninl-!, n1{)llt'y I,) dt.:paneJ 

I niHil \lll)n l llT~ 
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2.2.2. Empiiicai Evidence 

111 line with rhe ,"ari:Hion in the definition :'l nt! Illl'thocis o f 111easure111ent of capital flight as 

SilO\\Td in rhe rC"IC\\" of litcratun.:s ab()ve rhe specifically on sub Sahara n .African countries 

Illaglliwdc defers like wise. In this cOllnection, N dikumana and Boyce (2002) reported that 

Ihl' loral capital ~light O\Tcr the (WeIlt)' SC\TI1 ~ICa[ period arnountecl to US doUar 187 billion 

ror the .)() sub S~lha[all r\ ftiean countries. !f the tmputecl interest earn.ings on this asset is 

aLiLIed. the tOl"al capital flight would raise to LIS dollar 247 brllion. When external debt is 

dedUCTed [rol11 rhe total stock of ca pital High t, rhe net balance \vouiel be eeilial 1"0 US dollar 

X7 billiun and hence the region is it " ncr creditor" to the rest of the world. 

The u)iulllc of Gtpital flight yaries sub~t~tnti(tlly actoss countries. In teuns of absolute 

Ill:l;l!,nlfudc, A ngub, Caml'[oon , Core d 'h "oixe, the Dell10cratjc Republic of Congo, and 

N igeria ha\T the highcsr stocks of capita l flig h r. The ratjo o f capital flight stock to G-DP 

cxceeds .20(J ~ () f()r eIght countries, with it weighted average ratio of 172(Vo for the group. Five 

(d· rhe .)() cOLln!Tie~ ( Iknin, ]\ fali , N igtr, Senegal, and l 'ogo) exhibit a " negative" stock of 

111ghr Glpil:al, indicning that their recorded capital inflows exceed recorded uses of foreign 

nehangc. (N dikLllllana alld Goyce (10m)) 

111 othe r words, N dikLlll1ana and Boyce (10m) estilllated that for every dollar of external 

b() [t:o\\' ing in the region, ro ughly N() cents flowed back as capita l flight in the sa Ine year. 

( ::Ipiral flight ,tiS() exhibits a high degl"L'e of persistence in the sense that past capital flight is 

C( llTelared with currellt and future Clpit:ti fljght. 

Schindler ( 1997) also found out ~IS he l'xpccted, the central govenuncnt surplus lS negatively, 

:llHJ significantl}" rcbred ro Capiral flight. The model consistently suggests that large 

,L!, j)\TrtlllleJU deficits llllght prompt capiud flight. This highlights the Illotjvation of investors 

I() 11l0\"C Glpil"al bOl"h 1"0 escape fururc m;';: ;Hion directly and indirectly via 1110netization of 

deficits . lr appears that the lllgher I"axanon [isk, both directly and indirectl y through 

cxpectations uf furure inflation, dOI1l.lnatcs rhe regressions. The interest rate differential, 

;ldjusred for ,lCrual dcpreciation of the official e;.;:change rate, docs not prove to be a reliable 
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ll1e, I ~U l"l' of the rehll\'C risk a~socia red with d()me~tic lnvest1l1cllt, as it is always statistically 

III ~ ign i fiean t. 

1):ls tor ( I 99()) , computed the cap ital Olght magnitudc fro n1 L atin r\n1erican economjes to be 

l "S d()Jln 15 1 biUon ill the ycars 197.) To 19H5" ! r compared to thc increases in debt over the 

same period, the results are surtlillg: {)\"l' r .to percent of tht" debt build up was used to 

fi nance capJtal nigh!". 

( :, ,Ilier, Hoe ftlcc and I'attllio (200 I), csrimatcd G'piml fligh t figures using indirect method for 

tile fi\"c reg-lOllS namely Latin 1\ merlGl.ll , Sub Sahara n r\frica, East Asia, Sou th .Asia and 

j\l iddle I ~ (lst and found o u t four whar the called striking results. r irst, the differences 

bd\\·CCil region s in pnvarc capital per worker arc for larger than those in public capital. 

Second. b\" 199() .\fric:l WilS remarkablr short of private cap.ital, both absolutely and relative 

1(1 puhlic capital. Third, and most remarkabl~·, ,\[riGl had the highest incidence of capital 

~llghL Despite lI"S Glpltal scarc i t~·, it sligh rl~ ' exceeded even the "tvl iddlc East in the high 

pr()p()lt"ion of pri\·al"c wealth held abroad : .tOO;!) of I"he pnvate portfoljos were held outside 

rile cU lltinent. Fuurrh, I::<: ast Asia had a \'er~ " low proport.ion of priva te po r tfolios held abroad, 

despire h~IVlllg a high 1C\-cI of pt1\"ate wCillt h. 

" dikumana :lnd II00ee ( 1991-\), computed capital flight figure for Congo (or Z aire, as 

j\lol)l\!-u renamed rhe countr~" in lSl 7 1) comp,uing to accumulated exter nal debt during 

1\lob utu 's period or WlIghh' LIS dollar 1-+ billon during his 32-year regime (1965 - 1997), 

lllea nw hi.lc. , !\ [o b lltu and his aSSUClal"es amassed remarkable personal fortun e. rvrobutu's own 

;ISS cl"S reportedJ~· peaked in the ll1.id 19HO s a t US dollar 4 billion" Usi ng the rnodified version 

of m,rld b:lnk ( I 9N5) indirect method of mC:lsuring capital fligh t, th ey com pu ted that 

1l1lmillal adjusred Glpnal flight, real adjus ted capital flight and cumulative stock of adjusted 

cq)it:ll flight to be L'S dollar 7.3, I ~ .I , and I R.IJ billon respecti\-ely for the period covering 

I %R - I 991J. 

,\ja\"i ( I ~97) estimates for a Ilumber ()f Sub Sah:uan cOllnu:ics capital flj ght using different 

;li lernati\c methods :l1ll1 found out that for the period 1982 - 1991 the to ta l capiml flight W:lS 

S ~ 1. 8 bill ion and for 1982 - 1994, lotal cu mu lati ve capital flight was ~ 19.1 billIon: the drop is 
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pri111:l ril ~ ' accourHc<..I for by IT fl ow frolll kCIl ~ 'a , l,iberia an d Nigeria based on " Ilunor stock 

S liII"lSI"!CS' app rDach . ,\n<..l lIsing hOI· IllDIlL:~ · mel·hod l" wh ich genera lly show th c Sl11aUest 

t"sl"lrnarcs of capital fli ght cO ll sisrenr d:Ha sc ries were obraltl ed for only 21 countries, N igeria, 

I.ami)ia, Ethiopia and Core d h· o ire were wirh rhe largest capital flig h t. j\lfore over, using the 

illdirccr method, Ihe co unrries w irh the larges f capita l flight were N igeria, Zan1bia, Ethio pia 

illld ( ~ ( lIed I \"( lire . I\ J (11"<..:.( l\'er, using rhe res idual mcrhod, which has two versions, th ey found 

li l:lr s ig nifi ca nt c lpl ral night for Cotc d I\-oirc, Lrhi o pia, N igeria , and Sudan , with the largest 

:llllUUnr of c:tpir~tI !llghr conun g from N igeria. l \nd sinlliarly .Ajayi (1995) for N igeria 

c( )mpuITd thnt rhe roral flighr capiralusing I·he fo ur methods namely \-\lodd Bank and Erbe 

( I'!HS) , ~ rmg"n trLlst·v, C line and Duwcndag for the periods running from 1972 - 1989 as US 

d ollar 22 .H, .)() .7, 75.3 and 2U.S billiun rcspectivch·. The difference in the magnitud es o f the 

rcsulrs using \'ari olls de finitions of capit"al flighr are nof surprising given the differences in 

(kCini["Joll. 

I:cddcrke & J.iu ( l<)<)H) sran b~' examining rhe parrern and capital flows for South .A frica, 

a",'[aging about L'S dollar 39 million (Outflow) annu ally for the entire ·1960-·1995 period, this 

al110U 1H is sl11~dl cOlllp:ued ro rhe th ree Ill easures of capital flight calculated. T he balance of 

j1:1~'ll1ents JllcaSlilT shows an annua i ayerage of LIS S()7() nUllion (outflow), cOll1purcd to th e 

IS S 2')2 millio n of the derived method, and the li S S 128 million of the indirect method. 

Ti lL: b,liancc of p{1~ · 1l1Cllts measure rhus llH..licll·es I"he greatesr ncr voiUll1e of capital flight US 

S 2-k1 billion lor Ihe lu ll period, compared tu l iS S 4.G billion from the indirect IneaSllre. 

( :() l1lp:ll"cd ro th is, for rhc san1C periud, ncr tou l tlows o f normal Glpital add up to a relatively 

mOLler","c outflow of L'S , 1.4 billion. I"or all measures capItal flight is concentrated in 1980 

- 11)9 5 penoel and JI1 terms of the long-ru n growrh prospects of South l-\frica carries serious 

i mplie:! rirms. 

! icrmcs, Lel1s1nk and !\ lu ti nd c (2U02) showed fhar rhe ca pital flight estimates for th e pcriod 

,, ( 1 '!H.1 - I '!'! ~ \\'as L'S du llar 3l19, 25, -13 and 9-17 billion for I.a tin America, Sub Saharan 

,\C,ica , South ,\ si" and I··:ast IIsia [cspcc ri\Th· . The ca pital flight to G DP ratio in 1998 for 

rhL'sL' regions was 22.0, -+1 .3, 7.8 ,lI1d (jO.0 percenr respectively . T his result is also consistent 

\I ·i,h thm o f Collier ct ,iI (2()01) cstimarron . 

I T here :1\"(.' three \ · :lrt:IIl!~ ot" rhe hot 111011 ("'· 1l1elilOd lI sed ill hiS ~ll1dy. 
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2.3. Determinants and Consequences of Capital Flight 

2.3 .1. Th eoretical Models on Determinants of Capital Flig ht 

I ' Illikc :In~' othe r capita l movel11ent:-;, llle existing litcrature on cap ital fl igh t does n't offer a 

Cc HlSi srcllt th c:ore tical framework for ouidino ou r emlluical wo rk. No sin o·le ag-rcea ble 111 0del ...... :-. b '-

cxis(':-; l"Iut" cU111plcrel~' specifics rh e \'anable :-; rhar 111a~' be included as factors rc:-;po nsible for 

cl pi"d flig hr. 

Sc 1I11e Clpital night iitcrarures ~I SS ll111e rh ,lt th e fa c (O[s n:sponsibl c for normal capital outflows 

arc abo the GI USC for cap ital fl ight alld prefer to apply the sta ndard po rtfo lio selectio n 

nl< >tlcl. "\ O thers like N dikulllana and Il ",'ce (2002) apply the deterministic mod el o f capital 

il ig lll that im'o kes simpl )" a vec tor of va riables rhat arc believed to affect capital flight. Ajayi 

( 1 ()~ 5) :lIld ,1lam l'i "/ ( 1~~ 5) , oil d,e orh er lund , prefer to discll ss the possible impact of 

tiirreruH macroeconomic nl1:iablc s :IS \re I! a:-; o rh cr related factors o n cap ital flight. 'I'o rnel & 

"clascn ( 1092) modeled cap ital flight using the concept of ' tragedy of th e C0111l11ons' that 

arises fro m not pr()perl~' de fined property right in asset holdings, which is an appljcatioll of a 

g;lmc theoretic appro;lch. Thc), allal ~t 7.c a d ifferential gatl1e in which interest groups have 

:Iccess to a commo n ca pital sroc k, . \ ftc I' introducing a technology that has inferior 

pr()dllc l' i\ - ir~' bur e ll j()~·s private access th e\' noted rhat the latter increases capital flight and 

ma~' :l mcliorare rh e rr;Jgedy o f rh e commons. The ~' use this 1l10del to analyze capital flight: 

h ~' p()rhe sizing that in man~' puor cOLlll n:ies property rights arc not well deftnccl and hence 

's:lrc ' b:l llk accoli ll ts 111 rich cOLlnrries (rile infe rior technology) arc mraijablc to citizens of 

I hese coun tri es, lCHJing rhel11 ro cngag-c 111 cap iral flighr. 

The widel,' applied approach in the li te ratures is the one that models capital fligh t using a 

:-; 1:llldard porrfoli {) cho ice model, \\" hich has t\\"o broad groups of argum ents. It is fou nd out 

III diffcrl'nt srudics co nducted o n de" elo ping countries including Sub-Sahara n African 

c() lIl1lries tha t, facro rs tll ,lt a ffec t rh e argume nts of th is model, na mciy, rates of return o r ri sk 

II 1"h,~, ,nt.:1l1~k 1:,,11111" ,[ .,( r~I)I J1 ); hd,krh .L11.! I.IU ( I')'m); 1,,11"11 ( 1')1-\7); ~chmd(l"T ( l i)'J7); Collin l' t 01\ (2111 !) ; l.l'l1smk l'1 :,( ( !i)i)H); 

I )." ,j, \ 1')' )1-\); 1,h.11l .llld 111 11.1'llIl' ( 1')1'17) .1Il.! ( uddm,c,c"l1 ( I '!H7). 
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t Hl a ."~ct holcling:-; arc :-; ignificanr in c:'\ phIinill,L!; C~lpiml flight. The theory of portfolio choice 

; 1 :-;~ lI1l1l':-; rh~lr jlrl\'atl' ilgl'nrS ch()()~c w h()ld rheLr \Vctl!th as between ciol11CStiC and foreig n 

:I...;:-;c l":-; depcnding Oil [(.:1:11]"C Ic"cls of risk and tarcs of return . 

Portfolio Selection Model 

' J'he process of selL-uing:1 pot:tfoLio is first" explained b~1 [Vfarkowiz H. ( 1952) . I n his study, 

{ills process is rhought to be di"J(Jcd in ro two srages. The flr st stage starts with observatio n 

:llld c:-::pcricncc :lfld ends wi th beLiefs :lbour the future performa nces of ava iJable securities . 

The second sr,lgc s(tlrts with the rcl c\"anr beLiefs about future performances and enels with 

I he choices of portfolio. ~ Llrko\v l z (1 952) was concerned wjth the hter stage and considered 

r-hL' rule rh;lt the l1l\ ' C~rOr docs (o r ~ h () l1 l d) co nsider expected return a desirable thing a/ld 

\- :lr!:lnCL' ()f n .: turn an llndesirable rhl11g. HCll ce, thl~ rule implies that the choice of portfolio 

is some fu nction or i r~ expected rerL1rn (desirable thi ng) after givi ng allowance fo r associa ted 

risks (i.c UnLil'Slr:lble rhing). 

II;JSCci <>n this first model ofl\larkowiz ( 1952), Collier et ,,1 (2001) & Feclclcrke & Z iu (1 998) 

:l])pl~ > ir ro rhe pr()blem of capital flight ::lftl'1: m ::dung- S0111e 1110dificatjons to the rust 1110 cleL 

In rhe Sl' l1Se rh ar likl' any type of capital flows, ca pital flig ht is basically, one type of capi ta l 

/lows rh:lt IS ca rried our b~r an ecunomlc agent, who is govern ed by the stated rule, tha t he 

likes ro ll1aXUl1lZC hiS expec ted rerurn~ our ()f hiS portfolio decision after g ivi ng allowance for 

tile as~oc i:1rcd risks. In rhis case, rhis :1gen t IS din: rsifying his asse t holdings as bet\veen 

r( HTign and domestjc ::Issets b ~- considering- Critically, bo rh foreign & dOll1es tic returns as weU 

;IS bud l fo reig n and dumcstjc ri sks (i.e COSI'S of adjustment for his d ecision). These two 111ajor 

f:1UO ]"S namely ','dllm' and <rrrk', wh Ich in turll arc affected by many variables, arc th e 

ultimate detel'1llin:ll1ts of capital flig ht or the agents' decision . .As it can easily be seen in the 

:1i)()\'C 1'C\-iewed literatures, rare of rerUfn IS Likely to he a ffected b~· the endowment of capital 

in rhl' ccunonl~ ' , [he different pu lic~ · cll\-ironments, thc ra tio of t:1X to G OP, etc. O n dlC 

clIhe r s ide, rare of risk. is d e tennined by inflatio n rare, the exls ten ce of \'<Iar, poLitical 

i!lsrab i Lir~·, corrupri on etc. Thi s implies thar capiral flig ht is also detennined by these factors 

:I S wcll. In general as it is found out that mosr of the sevcrely affec ted Countries arc resource 

ncb :lnd co nfli ct porn :l reas. T hus rh c sample COUll t ries in this s tudy are cha racterized b y it. 
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1·,,1 Ihis stuck. rherefore. a modified lusion be Coll ier ct al (200 1) & Feddcrke & Liu (1998) 

, ,1' ponfo1io seiccrioll modd is cmploycd ror rh rcc di fferent reasons, Thi s is beca use, fltsciy 

prC\'l()US empirical works findi ngs sho\\' I'ha l these respo nsible variables that berter explain 

Clpil:d nighr frum de\'l'lopinp; coullrriL: s :Irt.: rhose \'ar iablcs rha[ affect e ither ra te of return or 

fis k racrors. SectJlldh' ,\ fricl, pani cularl~ ' sub S:lhar~l n I \ fric l, is a region in whi ch foreign 

:I ssel h( lkling IS risk\' due to rht.: t.: xisn': llcc of war in di ffere nt' parts of the reg ion, po li tical 

111SUlbilin', «)1Tupred g()\'c rn mL:i1 rs, hioh 
" 

o f in fla tjon ami other forms o f 

lll;IC rOeconUllllC ;IS we ll as nO ll - 1llacrocconomic instabi lities. in ~ld C\ ition, in some sub 

Sa ha ran .l \fricl1l countries, ll al'io ll ai iza t-ion uf pl'i\'a te properties both do mestic c itjzens and 

Ihose of fo reigne rs was practiced and he nce they li kely increase rhe risk ratings of cil e 

ill\'l'sl o[ or asset ho lder. Similarly bur ill d ifferl' lH argumcnt th e pe rceived rate o f re turn o n 

:IS:-:<.: I" hold ings is \·('r~ ' less, Thi s is due til no n-pro m is ing inves tmcnt dim~re in the domes tic 

('C ()n(H11 ~' in the form of exc hangc rare, la nd de po liCles . rVroreove r, to fi nance d.ifferent 

dl'\'clo!""menr prolccts man y in tl' rnarion;li Banks & do nor agenCles gran t huge amo un t of 

r( m..: ig ll flln d in rhe form of new loan, aid, d isburscn1ents o f ol"her official de\"clop n1ent 

I"i"aill. (O D .I ). ThIS ,,,·ailability of fOleig n fund in co rrupted, po li tically instable or poorly 

p l' rf() r ll1i n~ policies countries would increase rhe mor.ive for practiLio ncrs, 

·1 hirdl~ · Ca pita l ni~ht b~' itself is basically a I ~ve of c:lpitai flows by an cconol11.ic agent who 

:lllemprs to ma:\.i.l1uze h is expected returns cons idering the rela ted ris ks in h is process of 

selecring hi s portfo lio composil"io n and holdings , 

TIlliS, us ing th e ;lbo\'e-di scusscd m udel :IS well as other approaches, a number o f explanato ry 

\':Ir iablcs a rc idenr.ifwd ill eco no mic lit·erarures, 

2.3.2. Theoretic;/! Nfode! on Con sequences of Capital Flight 

I ·1IIike. the Illag nirude & dCl"ermi nalHs c:l pir:ll fligh t, the em p irical wo rk o n assessing th c 

Il(lss iblc cO llsellllt.:nccs of capital fligh t is scarce excep t a smdy by .i\jayi (1996) fo r K enya . 

. \ l:l~· J found out :1 ncgati\'l' bur in sign ific:l nt reia riollship between capital fligh t and growth. 
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III 111;111\ of th~ clp ital flight Iit~ la rul~s including Pastor ( 1990), ,\ joyi ( 1995), ,\ Iam et al 

( I (JI)S), capi tal fig ht fro ll1 the cap iml sC~l rce de\-elo ping countries is found to have nega tive 

l111 pact on rile rheLr domestic econom ~' at le ls t in th ree ways . T his includes prog ressive 

n.:di srribution of inco me, erosio n of rhe d011lcstic tax base and affec ting th e debt servicing 

C: lf1acir~ ' ()f cOlllHries. 

( ; I\TIl rhe rac r rh:H cap ital flight is s i11lpl~ ' mori,-a tet! through economjc incen tives caused by 

:tIl l·,':du:lrion ur the appropri ~II"<..: risks and rClLlrns, it is ul1porranr to ac.ldn:ss the iss ue why it 

is cOll sidcred as a problem fo r develop ing countr ies. G'ordon and Levin e (1988) as cited by 

(;u l;IIi ( 19X7), a lgu~ forcefully that there is nu stable link between capita l fligh t and many of 

the polic~' targets [hat ;Irc sought b ~' go\-C rnI11Cll ts" 

I I ()\\'e\'C[, the 11losf ob,·ious derrimenr:t! consCllll ence of capital o utflows according to Gulati 

( 1 ()H7) i:-i the s:l\ 'i ngs ,tnd forcign c:'\clunge shortage::; in develo ping cou ntries for financing 

d()1l1esl"lc im-cstment: si mp ly p llr, capita l nighr reduces the ava ilab le reso urces at a develo ping 

c() unrr~''s disp():-;~I 1. 

( ;ulari ([ I)H7) aho Identified o rhe r possible harmful effects of capit~.ll flight. T hese include 

c tp iral flight m:I~' desra bili ze inte rest & exchange rates, decrea se natjonal warfarc, erode the 

d() lll estic f:lx b~lse ,1l1d drives lip th e Ill ~ltginal cos t of bo rrowl11g because lenders do no t 

acce pt sllch fligh r :IS bcing with in reach o f rh e gO\T rnn1cnt (and therefo re the poten tial tax 

receipts From the:-ie fureign ;Isse r holdi ngs ca nnot be seen as collateral to foreign bankers). 

,\I lorh er of the pos:-; ible derrim enud cffecl"s, he identified, relates to inco me d ist.ribu tion. In a 

Sl" l1 se rlur cOllnllllcd cap ira l fligh r b ~' wCillth icr residents coupled with cu rrc nt accoun t 

Illlb:l hnccs necessnilteS cOllrin ll cd c :-.: t·cn"la l borrowing a t in creas ing lev el s; so mc form o f 

l ~l:-.: arion is tCtjllired for tcpa~' ment of :-i ll ch bo r[owi ng. r\ J.iability, which fa Us on the entire 

1"Il izl"n:-; , but CSpeCl;Jll r 0 11 those llll ~lblc Iu cSGlpe rhe effec ts o f illflarjon o r othcr fonns of 

la:-'::"I1iol1. Th us rhe p roccss o f ca pir:-d flighr k:1{\s \"0 lIlcreaseci borrowing whi ch, in turn , leads 

I() :1 11 increased ta :-.: liabihty ;Jnd rhe rcsll irillg r:l xariol1 leads effectjvely fa a redistriburjon awar 

fr() 1l] rh{' general popubrjo n t()w ~lrd s thosc I hat a rc able to purchase fore ign asset·s, in most 

cases rill" \\'calrh \', 
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,\" literature. c,ccpt ,\jal'i (( 1995). &. coll ier /'111/ (2001) has attemptcd to dcmo nstrate 

lTtl ll()llletricdJ\" Ihat capiml fligh t ilH.kcd has ,\ lll'gMl\"e detri_lll cnral impac t o n developing 

c()lI IHri c:-; ccon()I11 ~· . Col li cr cl (II (2()() I ) :-; j,owcd tha t there is a forcgo nc o utput clue to capital 

nig ht fr()111 differcllt n~gi()n:-; in cluding SS /\, \VheiT as r\jayi ( 1995) tried to c reate a Link 

Ilc1ween ca piral flight and rc~Il CDI) pcr cap ita l growth on l,-enya's <-"H'a but end up with 

Ill',!!,;ni \T bu t in sigllifi c mt variable. 

III 1hl..' present sl ud~' , [·here forc. :l!-tcmprs arc ma de to in\'cstiga tc the possible e ffects o f 

c lpilal fli~ht o n the econom y in two \v~\~ ' s, Io'i rs t ['he paper ana lyses th e o u tpu t fo regone due 

In capita l fl ight ~\Ild its i111 p;\c r 011 g row l'll rate of thc eco nomy thro ug h its impac t through 

clpi ral i llsrabili r~ ' . 

2.3.3. Factors Determjning Capjtai Flight 

Till.' lill.' l':lturc Oil c:l pir:d flig-hr itknrific:-; 111 :\Il ~' explanatory vari~hl~s dlat re fl ect thc relative 

k\ 'c! :-; of risk & r:lrcs of rcturn in alloc<Iring assets as betwcen domestic o r fo re ign. As 

dlscll s:-;cd abo\T a m~lJ()rit~" of rhcse lil'craru rcs apply a srandard po rtfo lio sclecrio n model 

wh ile fcw o f rhcm used s impl ~' 0 11 ad-hoc model. 

I ' s ing rllc portfolio modcl & hi s own Cilpi['al flight measurement, Doo ley ('1986) showed that 

Cl pi t;11 fl ig ht call be e:--.:p laincd by diffen,: llCes in ri sk percei ved by residents and non residents. 

lie further argued fh :H dOl11 e:-; ri c inflario n 1'<\:--':, finanCIa l repress io n (as rneaslIred by the 

dlffercncc Ix'rwccll inn.:rcsr !:arcs paid () n :-; hori'-rcr111 assets dcno nunatcd in U,S. do llars & 

1I1lle dcposi ts denull1jnarcd in rh c :-;ub jecr C()ll nrr ~·':-; domestic currency & adju sted for ac tual 

e ",challge ra te challge:-;), risk p remil1m on c:--.:rel'nal de ficit (measu ring no n residents' 

perception o f rile risk of bei ng "ta:--.:ed" by dll' :-;u bj ecr country's go vernnlcn t) pru :;.;jed by the 

r:lrio of fi:-;cal defic it- [ 0 C DP, debt 1'0 c ;t)P :l1ld intcres t payments to GDP . 
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lie arg ued thM capital flig-ht :-;hould be c\ 'idcnt III circumsra nce!'i in whic h res id ents perceive 

1"I ~ k s to InCOllle dcri\"l'd from domestic clail11!'i, but in which no n-residents hm"c perceived 

rd;III\"l'I~ sm~d lcr r1 sk!'i on cred it s to the rcsidcnts of the cou ntry swelied, The empirical 

t'l's ults or <"I pooled regressio n for six cou lltr ie!'i [o r the 197(1-83 time period support the view 

Ih :lI" capiud flight" i~ rdated t·o the n,: ia ti \'c perceptions o f risk s that reside nts ~Illcl no n 

ITsidellt:' aSSOCiate " "11'11 clai m s Oil rcsldellts (If rhe cou lltries s tudied. Thc pos itive coefficient 

r(11" domestic l1111arioll In the cs rin1arion results, as interpre ted by him, wlll.: re the iluthorities 

:1I"e "t;lxing" d () 11lesr-ic mon ey balances rhro ugh inflation , resid ents prefer to hol d a larger 

sha re of their financial asse ts in a fo rm th at is outside the contro l of the domestic autho rities, 

Tllc cocffi cie1lt O il the po litical risk premium indica tes the expec ted nega tive im pac t o n 

clp ital [l ig h t. Thus it appears tha t the increases ill tills prcm.ium in reccnt ycars, and th e 

:I ssoci:lted rclucr:l nce of non-rcsident inn.:s rors to "rccycle" fligh t capi tal, have tended to 

limit ["he scale of trans~lctions, 1 -: ill a l1 ~· . rhe posiri\T relationship be twee n fina ncial repressio n 

:llId ca pit-al flight· sugges ts thilt residents i1Cllui rc fO[elgn assers in GI:.;es where the yield o n 

dillllCStic currc!lc~· I-imc dcpos irs is less Ihan shorr-term r;ltes in internationill t11arke ts 

(: Idi usred for cxch~lIlge fates, charges). In solllC cases this ll1ay re fl ect contro ls o n d0111estic 

i1l1e [cst rates, ur if ma~' :.; imply reflec!" [e1a ti\-c1~' slow ildjusfl11 ent o f dom estic in te rest rates to 

rilpldly dilim.ing cco non-uc conditi o ns, 

.\rayi ( 1~~5) , after surveying rhe liter:Hu res, claSS ified the causes of ca pital fligh t in to 

l'Cot1umIC and 1l011-eCOll 0111_ic. The fo rmer c :l[egor~" includes , ':uiables Li ke relative risks (as 

proxied b~' tax &. uncerraint~' o n go," crnlllenr poLicies), exchange rarc ll"li salig I11TIellt, flllancial 

sec ]"o[ co nstraints , fiscal deficits and ex!"ernal incentives and di sburscn1cnt of new loans to 

! ,1)( :s . \'(I ll c \"(.: as t'he later include co rrup!"i on of poLitical leaders and extraotdjnaty access to 

g() \'c l'Ill11e nt fu nd s" He also reviewcd ('he pn..: \-jous bteraturcs and d iscussed t.h e four debt­

clpir:d flight link ages id entified by Boyce ( I SJ92). Howcver, usi ng :l panel data analys is for ten 

S ll ,ICs, he found no Link;lge running in any of rhe directions. 

I'nr .\Iam ct al ( 1l)()5) the dcret111in ~lnts for clpltal flig h t arc exchange rate, finan cial secto r 

Ci )]lSI ra ins, fi~cal deficits, fax rares, po liric il risk & cxternal facto rs, Using SOll th 1\ frican data, 

l'Cdllci:i<e an d I,ill (1 <J<JX) ide ntified di ffe rCllt ,'oriables that are affecting either the rate of 

return or risk associared with ~Isse r holding~, This includes curn.:n t account defic it o r surplus, 
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d{11l1<:~tic infhrioll , inte rcst rate lhfferenrial :ldil1~red for exchange rate movements , the ratio 

(lr tax rate and gO\"l.' [ll1l1ent budget deficir to (;1)]>, GDP growth fate and percentage of 

( ; I)P :dlucanon to labor [cmuneG\t"]on tire ro affect the rate of return on domestic asset 

h(lldill,t;s . Degree ()f Dvcr / under \'Illuarioll of excha nge rates in PPP ten115, capital 

;lY :libbillty, rhe rallO of fiscal deficit t(l (; l)P, poEtical factors as weU as financial 

lilleralization :Irc c:\]1cctcd ro Ilffecr rhl' risk as~()ci;lrcd wIth asset holdings in the domestic 

l'CO 11 0 !ll:,'. He then lIH.licates that capital f10\\'s for SOllth .Africa show srrong sensitivity to risk 

f:lc fOl"S, and poliri cill risk filcfors ill patticlllar. Thc~' IlOfe that both the level of po1.ttical rjghts, 

:lS \\TIl as the Il'\"cl ()f political illstabilit~ " impacts or capita l flows. Higher in sta bility, and 

pol.lttcal liberalt zariun in Sou th r\fn ca borh served to Stll11ulate capital outflows. Further, to 

Ihe cxtCllt that the ;lggreg-ate g rowrh measurc cnnrributes to the long detertrunation of capital 

nuws , either to aggra\"ate or to reduce the capital flight problem. 

IlnnKS, Lel1sink and ~ luril1llc , (199Ha), ( I <)<)H b), (2000), (2002), found that the basic 

dnerl11Jl1al1ts or capiral flight to be macroeconomic and po li t.ical instability, rate of return 

diffcrenrials, Glplt:lll nflows, the stock of past capital flighrs and public policy uncertainty . In 

~Hldirion thc~" ldellrificd Llncerta in r~ ' of go\,ernnlcnt pol.icies proxicd by uncer tain ty owing to 

IHldget JcficHs, 1";1:\ payments, gO\Trnment conslimption. Inflation, tbe real interest rate as 

Ill easul"cd b~" sl"illlda rd de\'iation of I·he rcsiduills of a forecasting equation of th e variable 

derermilling f;lcr()rs ()C capital flight esrimated for aU LDCs" They also attCt11pteu to bring 

I()gl't'her I·he effect" of financ ial liberal.iz;Hlull on capital fight lt1 r\frican eCOn01Tl1eS lISl.I1g 

I hrcl.' proxies - namely interest [ate dercgulariun , reductio n 111 reserve reql1Uen1ent and 

cl lange III exc h,lllge rate polic~· . They expected capital flight to decEne with financial 

Ii bera I i/atJo11 . J ,c nsi 11k. 1-1 eemos & 1\ Imi11de ( I 99H), investigated the effect of poUtical ri sk on 

capir;t\ flight as rheir \'ariables of U1[eres(~. Fo t empirical test rheYl after augnlen ting the 

p( )rtfolio model \\"irh sub models for the banking sec tor, the govcrnnlent secto r and the 

l" :\ tcrnal sector, conducted :-;i111ulation experimcnts in volving the interest rate deregulation , a 

lIL- crease JIl rCSC lYe relluixcments and a change in excha nge ratc policy. The sll11ub tion 

res ulrs .... how rllar capira l flight lS reduced b~' all rhe tbrec financia l liberalization measures" 

The cffcCfS, ho\\"C\"er, are very sllla l.1 cunsidenng both the estimation and sinllila tion results, 

I hl'\" co nclude I·hat financial libeGIiization measures are llseful in attempts to reduce capital 

flig ht III ~ \[riclll ecollom.ics . In ;tnothcr snld~" , I,cnsink, H ermes & rVlurinde ( 1998) also 
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:-; h O\\Td rh ar ill mllst cases poLitical risk \-ariahlcs d() have a s trateg icaU y robust rela tionship to 

cl J1lral flight" on ce domestic and inrctn :1 t iol1 ill ll1CaSllre111cnt CllClI111stances are added. They 

ll sed six politiGtl ri sk \';uiables. L'> 

. \ nd ]:,nally, H LTlllCS and .i .en sink (2000), ha\'c showed that policy uncer tainty m easured by 

Ille llllCcrtail1t~ 1 of budger dcficit-s , tax pa yments, gon.: rnnlcnt consumption and the:.; inflation 

r:II<..:, 11IIS a sra n s!- ic:dl~' significant poslmT Impact on Gtp ital flight for the later drawn from all 

iL·;\s ! dcYclopcd CoulltTles that arc in Sub-Sahara ,[ \ frica, Latin J\mcIlca & .Asian countries. 

Th is is in nddirioll ["() orhcr c\crl'11l1111ing ya["J~lblcs of capital fligh t identified in past & the 

;d)()\T dlScllssed ca pitill flight LiteriltllH':s . 

III their classic p aper, Khan & Ll i HallUC ( I ~~7) , develop ed a theoretical fram ework based on 

:-; r;11H.hrd inn.:rre1l1pOrill o prillliziltion model for a re p resen ta tive consumer w ith ex propriation 

rr:-;k. Thty idenrified film rhe higher the ri~k~ il~soc i a red with do mes tic investl11cnt & the 

l()\\"l' l" ilrt the co~rs ()f imTcsring ilbroild Lx.. hence the 111 <:>re Iikd~1 is capita l fligh t to occur. In 

;llldirioJ) to rhi ~, higher and more \· ;l.riabk rarl'~ of inflation , larger fi scal deficits , and 

() \Tt\Tillllcd curre nCIes would tend to in crease capital flight. Using th eir model, for a 

rep rcsem:HI\·C cOLlntr~· wIth cxproprIatio n rIsk, they inves tigated thc relationship b etween 

r( Il"e ign IJorrowing and capital flight. 

1,11;,11 &: 1I1 H<llille ( 1987) , cu l1 clllde their <I11:tl YS1S of the relatiol1ship b etween foreign 

h()r row ing & capital flight, as thc highcr il[C the risks ilssociilted with cl0 t11 CS tiC investtnen t 

;lnd the hJ\vcr arc I·hc c()~ I·s of inn.' sring abroad, the more Li.kely is ca pi ta l flig ht. Nevertheless, 

dOlllestic ill\'c~tm c n l ma~· not be :l.ffecrcd b y expropria.tion risk If the individual b elieves that 

rhe ).!.O\·crn111cnr wiLl ta ke over bo th rhe d o mcstic assets and foreign Liabilities o f the fltll1 

:-;ho llid it be na rional ized or si.mpl y fail on th e o ther hand guarantees aga inst expropriation & 

r he im]1osi rion ()f excha.nge contro ls pH.n ·id ee! b~· an international agency Inay encourage 

d( 1l11C:-;tic [esIdcnts 10 repa rria te funds hcld ahrllilt! . 

" . \ !1K . I~lIrl (,fl"JliliClIIIl~I.lhilllr b:l~l"d 'HlIIK" 1l1l11l1,,·1" .1~~.I~~I11.1IH'I1~ pl"f lllilii"n (,fpI'Plll:lI i"ll pl"!" ~"l"ar & till: 11llll1lx:r Ilf 1"l" \·()luti'lll~ pCI 

\ ( Ir .. 1 dlllllilly r:m.lhk lI1dlClIlllg Ill(" ~·"Il"lll "f p"i1I ICti ngllts .. 1 dll11lll)\" \·:I r i:lbk- rl"pfl"~l·'ll :H i()1l 11ll" gl·lll·r:ll ()pl"nnc~~ of polirical 

1Il"" II\lI,.'Il~.;1 dtllllllH· \· ,n.lhk rl·I'rl"~l·ll(illg tilt" (·"kll! I" l\hKh n<'ll-chll ·~ .lfl· ,lbk \0 :ICCl"~ ~ in~lilll(i{Jn:l1 ~lntClurl"~ for p"lilic:lIl":\prc~~i(Jn 
111.1 .1 d llllll1\'. \·:11"1.1111, I"l" cO 'llll1n l·~ Ih.n p:lHKlp:uvd l\l :11 k.I~1 ('IK l ·\lnll.d 11.lr duril1l4 Illl·if ~:ltl1pk- period 1\1(,( I - I ')XS. 
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Ill' & ()ni7. ( I ~X7) , III rheir ana l ~ ' sis, arg ucd rh~lr It is il S~ ' ll1ll1etnc [lsk, In stead of ilsynlmetric 

Illfol"1llarion, ",h lcil IS t:csponsible fur c lpital flig ht, The debt crisis correspond cd to fiscal 

CriSIS III whi ch g()\T rnmCnrs were f:1ced wi th the pt:ospect o f not being able to keep servicing 

their de lH, as fiscal rigidities pt"C\'ented :1 sufficic nt1~ · rapid adjuStlllent of th e budget deficit, 

f( .ll()\\·ing the occu rrcnce of large cxternal shocks and fast - ri sing cxternal deb t, aggrava tes 

the Incidencc or Glllit:ll f1juht . T her c()n cluded that du e to fiscd rio-idirjes th e O'overnment ;,-, ;,-, h 

\\ '( luld be forced to bo rrow both in d() mestic and foreign suurces and then this in turn 

Illcreascs rhe in Cldc nce of capital f1J ght. 

I~ ega rding [he rehcionship be tween capital fUght and debt, Boyce (1 992), COnflr111ed that the 

rcs ulrs of an t:collolllctric analys is of Phi lippinc dara support th c hypothesis that debt- fueled 

cap i(-;d flight and debr-fueled external borro\\'ing - involving circular 1110venlents o f the sarne 

clp iral rht:ough a fill~lIlcia ll:C\'o killg door. 

C"l li er, Hoeffler allLl I'a ttllio, (2( )(JI ) , (2()(J), modeled ca pital fhght based o n the theory of 

sla nd ard porrfolio choicc and argued I"har facto rs rh at affec t I"he domestic private rate of 

I"l'Wrn on cap iral S Ucll as relative endowmen t of capital to labor, rate o f capit<li taxation , 

cha nge in real e;..;ch:lnge rate & polic>' enviro nment as wcll as factors that detetl1ljne portfolio 

ri sk ('hat Include return on domestic asse ts t:elati\,'C to foreign asse t and riskiness va riable (e.g. 

r:nin of debt [0 (;])P) arc determinants of Glptral flight. They argued tl1at, in add it jon to the 

ticrerm inants thl'.\ · uscd in their pre\'ious s l- ud ~', aid has also the likely role of affecting capital 

I1lght th rough four distinc t routes; rh est: an.' the corrupt jon ro ute, the vola tility rou te, the 

I )urch disease rou[c, rh e public in\"estlllenr rou te an d the 111arg111al income route. 

( :, ,Ilier et ai , (21111 I, 20(3), explain cross-COllntr\' differences in portfoho cholCe using 

\';lriilbles that pro x\" differences in thc risk -adjusted [are o f re turn o n capital. They set out a 

Sllllple fram cwork fo r portfolio choice based on rhe rate of rct:urn o n dom estjc assets and 

tlll'ir rJsk.iness relari\"l' to forclgn assets, "1"11 t: \. rhen proposed measurable prox ies for the 

\';l ri:dJles llsed In the r h cor~r <111<..1 rcsred it Oil rhe data set. Other things being eClual, the higher 

IS rhe endowment of ca pital per worker rhe higher thc capital flight. Exchange ra te over 

\'alu:Hloll, foreign indeb ted ness, and im'es[()r risk aLl increasc th e proportion o f tllC portfo lio 

held ab road, -l'hl'~ ' alsu <lna l},zcd the Links bct\\T ell and capita l flight in that wherher aid is 
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'~c ;dcd Up' b~' pri\ ';Hc 111(}Velll(:nts III Glpit;ll. The~' have integrated this analys is with their 

prc\'ious work and 1"I1C\' h~lvc found out that aid has significan t and substantial effects on 

cl pir:l! f1ight dc~pirc rhe concerns of :lid criLics, of :lid sllbsult1tiaUy reduces capital flig ht. As a 

c< )llSL"<"lucl1ec, aid IS s llbstal1tial.l~· 'scaled Up' b~1 rhe ll1dividllal decisions of domestjc wealth 

1]( ddcrs. I n the sh()n term additional illd Ius su bstantial effects 011 the portfolio, being 

1l1:lIchcd more th;l11 dollar-for doiJar by indi"idual reducrjons in capita l flight. In the long 

term ~ lIch changes In the pOL.:tfolio arc ollh' m:lintalllcc\ if Jid itsdf is maintained for a 

slll)s('antial periods, 

N dikulllana and Ilovec, ( 199K, 2()()2), u,cci offiCial foreign exchange rates, rate of growth of 

gross dplllestic oppurtunities for il1\'(~stme.nt, diffel'ence between d0111estic and foreign 

Interest rates :Ind the gO\Ternment budget sLlrpJus or deficit as explanatol'Y varia bles and 

:lpp lie.d It on Philippine data, 'fhe \' :lIso identified foul' Linkages or causal relation ships, le, 

'l ' lle~' ;J!so used dat:l from 30 sub Saharan t\ frican ~ountries including 24 countries classified 

as S II..l Cs l7
, for I'heir analysis of capital f1ighr. Thc), identified a nU111ber of c;{planatory 

. I I I I fl v. I .. " fi I li ( , ' ;I rla ) es sue 1 as Capll:il ows ex stoc .;.s, macroecononllC enVllonment , lsca pO cy as 

pr()xled b~' public brIdget d eficit, official de\'c]opment assistance and the ratio of tax to 

( ; DP), nsk and rerurns (0 invesrmenr (pro:-,:icd by percentage change In exchange rate, 

d() mcstic deposir rate, rhe difference bcrween lending & deposit late) and the difference 

hl'r\\TCn deposir r:lrCS of r\ Erica :lIld rhar of USA :ldjusted for exchangc rate, financial 

dC\'l'lup1l11'nt, ~lIld g0\'(' l"lliIllCe & politicil en\'ironl11ent as detellllmant of capital flight. 

N diklllmna & 11()\'Cc (20()2) u,ing data for)1I SS.r\ cOllntric, fOllnc! out that external 

1)( llT(}wing is the single most i.tnponant dctenl1inant of capital flight in the sense that roughly 

~ () cents o n e.'T l\' dollar that flowe.d into the rcgion fro111 foreign loans flowed back ou t as 

Cl pitill flight in the saine vear in the 1970-1 ~9(1 period, suggesting that the pheno111enon of 

debr fuelcd Gl.piral fli ght was widespread, Th6r result also indicate. that past capital flight 

rends 1"0 persist O\Tr nlnl', and pro\' ide fairl~ ' robust , support for the pro positions rhat capital 

lli uln is llco'ati,Teh' rcbted to the o-ro wrh ratc differential between the .African COUl1tr)' and its 
~ ~. ~ 

I" :--0. l \l1l.! .. r I ill' I' 'PI( "t ~., '11';, 'IlilIlCl''; ,)f UP'< ,11 Iligh l 

:--o11.1( Illl(,lil''; ~l'\ l"l"lh IllddH .. d I, )\\'-111« 1111~' (I 'lllli r,,~ 

I hI.' \\lll!ldl'~ .l'.J"()\\ til 1.I11 ,Ii pc r Clpll,l ( ; I )i> . .l'.1"< 1\\ til ,JiCf,"l"l"lII"tl \i"nCl& ( , ~.\ . gr<>\\·tll dllh'!"('ntl:11 bl.:t\\·l"l"ll ()I,:( :t ) :lnd US. \, Ch:1I1gl.: !!1 

Illtllll'm . ,lil·fvrnll l.ti ,li \\II1.11101ll 1> .. 1\\1."1.11 \CrlC! .lnd [':-; \. lil. 1".11", "C""I",n I,) (;1)1' 
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()I :'( ~ D trade p~lrl"llcr~ , t·he \·olulllL' of d()!l1c ~ tic c redit to the pri vate sector, an d a political 

g' )\"C!"IlanCC index or \·oicc & aCCOl1IHabi1ir~ · . 

1):I~t()r ( 1990) ~I!lnl} ' zcd financial inccnti\'c ~, c hanging inflation, a\-ai.lability of foreign flnance, 

d< )lllc~ric e:conulllic growth, rax polic}-, bbor share: of Itlcome nnd ITv[r stand b y progrnn1s as 

tidcrminants of capital Hight from L atin ~ \mericat1 countries. In this study he found out in 

his CC( )! 1\)1l1ct.[J C lll\·esriga rioll 011 L;nin ~ \1l1erJca countries data that such residents capital out 

Il()w s arc ca ll ~ed 1)\- poor financiill Ince:JHI\ 'e~ , accelerating inflation, slowing econolruc 

,~~ ]"( )\nh, ,Ind the enhanced a\ · ailabilir-~· of clp iral , t:;I1SJ11g raxes mar ha ve also been a factor 

rhrough rhe ev idence here is weaker. ()n the: other hand rising real wages have no significant 

sra n~[]cal impacr 011 capiral flight and ("here is some historical ecollol11etric evidence that 

c lpital control :1[C cffecrj\'C at slowing, the exit of domestic resources, Finally thel e is sOlne 

wcak cyiclence rhar ~Iccollnting f()r orilcr fa c tor, lIvrr programs have no statistically 

~igllificallt impacr In s taunching fljght. 

Sc hillcllcc ( I ~n) , argued in his eCOIlOl11etnc model of capital flight that, the basic 

l>\p1a n;u:or~' facror of capital fl.ight arc sc\'er macroeconomic i111balances, which includes 

ri~cal deficit, o\'Clyalucd exchange rates, h igh and / OI volatile inflation, a111bitious financial 

~l'c t()r liberaliz<ltiol1, polirical in s tabiJjty and domcstic unrest as proxied by various variables.' 

l ie then illdicllte~ ("hat using regression on c ross cou ntry economic ll11balances and political 

l' \"L'Il(:--; ro mori\'ar-c rhe propo:--;al I"h ;lr C<l pit:d Highr respon d s to a domcsrjcally undiversifiablc 

ri:--;k . \\ ·hich is dete rmincd b}' the ~t~ln cc of domestic policy for th ose countries in his sanlple, 

SU bSf:lntlai fiscal and current account defiCits, o vervalued exchange rates, high and /o r 

\'< dar-ill' 111 fla r.ioll , ,Ind ambitjous financial sector lLbe ralizatiol1 1110St C0l111110nly generate 

!llghr. Sil11ilarl}', 1l1:1c[oeCOnOlTllC adjustll1ent and s trllcnual refonn seem to entice capital 

illflo\V. 1\ I1d his resuir confl rtll s rhe. i_ll1porrance of the gov ernn1ent's b udget surplus as a 

I)orellrial dererlllin:tl1t ()f capiral fli g ht". 111 l'~n1l1atil1g rhe m odel with alternative sub-sets of 

the posruiated dcrermin ants, the orlll: r pro \ Jes u f rhe risk associa ted with 111acro econol1uc 

Imbala nce are nul' s l,t!.luficanr. It appears rhar ta\ation risk, both direc tly and indirecd y 

rh roug h (:xpecuriol1s of further inflatio n, dOlllil1ares the regressions. 
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The ()( her proxi e ~ ma ~' nor adc(llIarcl~' clpturc ma cro economic risk, this highlights the need 

leI C() lltilllle con~idering altcrnati\'c mc:\surcs of this risk, aLi of whic h arc likely affected by 

I llCa~ lIrCl"lcnt (·IT()r. 

I': :lsron (1987) dC\Tlopcd a model that Gln demonstrate a govenul1ent policy of guaranteeing 

prl\ 'ate debr Cln in turn generate more th ~1I1 one outcome. One such outcome replicates the 

alluClIiO[l under pc rfeCf contra ct enforcelllent; nartonal savings are invested domestically and 

r( Il"eign debt IS repaid. Thc [<IX obligauon impljcd b~' potential nationalization of priva te debt, 

h()wc\"C l", can alsu lead to ~lIl othcr outcollle 1!l which national capital flee s, and foreign debt 

llla~ ' not be repaid. ,\ 1l1o\'e b~r o ne bo[[o\\"Cr that increases the likelihood of default would 

1I1creaSe the expecred tax obligations of orher borrowers. This 111creases the incentive for 

(I( her borrowers ro place rhcir own fund s :lbroad, and it 1l1creases the W<eW1ood o f default 

I III theLr own luans ilS wdl capital flight ariscs as ~I fo rm of contagion. He found out that a 

lllO \"(O"' I)\' one botTO\\Tr rhat in crc:lscs rhe Lik elihood of hi s own d efault increases the 

expccred tax obligarioJls of other borrowcr~ and thiS will increases the incentive for other 

])( I1T()Wc[S to plnce (-heir own funds abroad ,llld It Increases the Likelihood of defa ult on their 

1)\\1 11 IO,lllS as wcl l. This ra ises the OCCLlrrenCl.' of cap ital flight as form of contagion. E a ton 

( I !JK7) also disc ussed rhat 1111pcrfect contract enforcement may lead to U11plicH or explicit 

g() \'e nll11ellt g U:ll:antee of foreign dcbt. This cuuld read to a perception of tax o bligation 

im plied b~' pOI"<..'nnal natio nalizarjo n of pri\ 'are debt and hence encourage further capital 

nlghr. 

. \ lcsi ll,l & "l'abcllini ( 19~9) consider :1 m o del in which different governn1ent types with 

c()n ilicring disrri buriollal goa ls u\!ldoml~' ilhernate in office, The uncertain ty over future fi scal 

I)()l ices leads sLmtllra!1cous l~1 to capital flighr, low domestic investment, and th e occurrence of 

hrgc eXl"l.'rnal dcbr~. ()\'er borrowi ng occurs because the current gO\'CtI11TICl1t dose not fully 

Illrcrn all l'es the fllture C()sts of sa\'i ng dlL' debt. 

:-)l lnihrl~' , \'os ( 1092) argued thm rhe dctenninants of capital flight, using portfolio choice 

m()del, arc real e ffcul\'C excha nge rate, d()mestic 111flacion, the interest ratc differential 

IH . .' l"wce l1 domes ric and fo reig n, dcbr-o\"Crhang/ rax usk indica tors, d ebt accu111ulation and a 

!:1L:ger level o f :IS"";Cr posit jon by private. asse r holders. H e fOllnd out that real effective 
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l' :\ chnngc rn tc, illrereS[' rate differenrjal , deb[' accumulation and a tatget asset position ate to 

I H.' significant \\'I rh rhe lt: expec ted signs while InnatJOll and debt overha ng/ tax r jsk indicators 

II ) be in significant. 

( :llddingron ( I !)i-\7) , analyzed th e !11<lcroeconolluc deteuninants of capital flig ht using 

i,'U )!1()111CttlC merhod for I\ fc xico, . \rge IHina, L1ruguay, and Venez uela, T he result of hjs 

:111 :t1~ ' s i s is first: c;-.\cllal1ge ratc O\"l' IY:1Iwlrion was all importanr dctenrunan t of Ca pital flight 

i ll al l four C()Ullt1"lCS studied. Second, For 1\ Ic;-.\ico & Venezuela high interest rates in tbe 

l ' n11"ed ~ tate s seem ["() lla\"c e;-.\;1ce rb nted G1pmd flight. I\nd thirdly, at least in same coun tries, 

n () tabl \' ]\ [exico, bu r pedlaps Urugua y ns well, capital inflows in the for111 of foreign 

hllr rowing seem to ha\"C faci.litated or induced capital flight. 

l ~hilttac har}' a ( II}!)H) allal~l zed in a sim ple gc neral equil ibrium fram ework uncertainty 

ri.ya rdi lw the fLirure le\'c l of (domcstjc) m;-.\es Oil factor inco m es, & trad e Jjberalization in an ...... :-. 

Ccono m y contempbtjng tariff refo rm s, Thi s IS foun d to affect I'he overall vo lU111e of 

d()lllcsric irwc~rmenr ,md capital night, ' I'he re~lIlts show rhat ~Itl increase in th e probability 

or:1 fllrure tax Oil income from dOl11CSrlC cap iral will no t necessarily lead to more capital 

night. This is because on the une hand rhere wlll be a portfolio shift in the allocation of 

dom estic sav lll g~ away frOll1 1l1VestJ11ent in the d01l1estic econon1), and in favor of foreign 

:Issets this is the su bsrirution effect, ,\t the sa me time, there may be in C0t11e effect on the 

(l\'C ra ll \'o lume of domesrjc savings , ,\nother resu lt is that <l hig her pro babibty o f tariff 

reform will lower dl e c;-.\ pccted rates of return on do mestic investll.1ent but will not 

'1 ecessarily give rise ["() more capital nigh!". 

II I Sllill ,1S it can cle <lrl~' be seen the d iscuss ion abovc that there are two major pillar variables, 

11:1 111eh" .rare of rel"urn and n sk factors o n d0111esti c assets holdings that arc com.tl10n in all the 

s tlldies , ]-Iowe\'e r, the :IlJo\T-mentio ncd auth o rs ha ve used different proxies and clata sets to 

re presen r these r\\'() factors , Uf ;111 the se different proxies, domestic inflation, tax, fiscal 

deficit / su rplu s, Glpil-: t1 a\"ailabili t~ · :tnd p()\inca\ lIncertaint~r are Ill os t common variables that 

:Ire de ,1 11 with b\' lll()St. Thi s paper will ;!l so cmploy those proxies identified in the litera ture 

["() :In:t1~'/.e cap ital tlight from Sllb -Sah~lr:IIl -,- \friG1, 
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CHAPTER III: THE METHOD 

3.1. Daw Type) Sources and Gen eral Methodology 

This srudf Llsed sl'C()ndan' clara rklt ;\I" C co llecrcd from differenr sources . These include, 

Il1Iern:tlinnal J\I{)nct· ~ll "\" I-;" und (11\1 1:) ilnd \\lurld l3ank 's diffl'fcnt publications such as 

IlltcrnMl0nai hll,lll Cl:l1 Sratisrjcs, Ibbncc of Pa \, lllcnts Yl'ar book, Di rect.ion o f \X/odd T rade 

:;, ,, , istics, Clubal \)C\ 'CIOP111Cnt l;il,,"CC, \\lmld J)c\Tlop lllent Indicators and World Bank 

.\ fric;In Database. ( ;i\'l'n rhe natufl' of th e problem (i. e., capital fljght issues) and o bjectives 

()r rhe paper, thl' mc.rhods to be cm ployed arc both descriptive statis tics as well as a rigorous 

l'c() ll()mcuic all ;lksis . In this stud}· rhe methudology is what is ca ll ed , as Alcrnayehu, 1998, p 

-+ c ited Blaug j <)<)2, rhe Popperian approach rha t is of: theory - hypothesis - cri tical 

t·l·st / c\·1<..l ence - fa lsificarion or corruboration chain . In deta il, for addressing th e fust 

()bjectlvc of rhe st·udy, differclH methods of measuremen t, developed b~l differen t 

CCOll{)llllsts ,1Ild illsriturio ns, which in\"oke ,uithllluic computation , is c111ployed as discussed 

iJl'l o\\·. To achie\' l' t·he other obJccti \'cs of l"ius study an ccon0111etric 111e thods, i.e., 

:-: pccificaU}· panel data analysis. has been em ployed using currently avai.lable s tatistical 

S() j't"·:llT parricl1l:lr l ~' j·:V IF\x/S S, which IS :-: upeuor 111 tes nng group unit root and 

C( )lIltl'gr:lflon fe::-;I·s f()r panel data ~er. l :in a Ll~ r . Ilppropriate inference is made frolll procedu re 

(d· dara ~1I1al~ ' s ls rn gl\'e a loglcaU ~ · deducred conclusion and policy n:comlllendatio n. 

3.2. Mefls Llling the Magnitude of Capital Flight 

( :: I]1it:11 flight s r;l ri sr.ics arc not rcadil~' a\"ai.bb1c: he.:nce they n111st be.: constructed. 1\S discussed 

ill rhe pre.:viol1s chap te r, there arc \·arious de.:finiriolls and ll1ethod s o f m easurement 

dl'\'elopl'd b}' diffl'rcllt in sti tutions and / or individuals. In this study three alternative 

l11er-hods of mea suremcnt an.: c1l1plo~·ed. N dikl1ma lla and Hoyce (1998) also made the 

Ill'CeSsan· adj ustmcnts on aU the rhn.: l' al rcrn:ni\"C methods used nan1ely- exc hange rate 

:ldjllSl"lllcnr, adjl1srllle ll r for H:1de lTlISlll\ 'oicing, correc ting for inflation and ,ldju scmcnt for 

l11i"elTsl" earnings. In thiS paper the fi[st adjustment, i.e . exchange rate adjustment is excluded 
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SHlee rhl' debt cLna lls~d for all COUIl[TleS is already dellomin,ned in US doLlar. In this studv 

1 hesc mcrhods iHL' edled all adjusted mL'thods" 

3.2.1. T he World Bank (1985) or E rbe (1985) Methods of Measurement 

! "s ing ["his appr()ilch, which was intToduced in pioneering studies by the Worlcl13ank (1985) 

:l lld I ": rbl' ( 19H5). capital flight (/\17) ill a g1\"t'1l ~"L'itr / fo r ~I country i is th us computed as: 

,«o, = Io DEIJT" +DFI;, -(CA"~ + IoIIES;, ) (3 1) 

\\"hcre tJ.DEBT is the cha ng-e III ("O["<ll e:\!"ern<ll debt outsta nding, f)' ~1 is Ilct direct foreign 

in\"(~snncnt, C> 1 IS rhe current ~tcc()unt dcflcir, ~Ind I1RES is net additions to the stock of 

!"n reigll tcsen"es" In orher words, it implies th~l t the sources of funds lTI Ust be e(lual to the 

uses or [hL'::ic funds, if Ilut it is lI11recorclLd c:lpir<ll that flows our or in to the country. H ence 

cap ital fl :ght could caher be posiu\'c alld llegariYe. 

The above measure of capital flight can be :l.djustL'd to correct its limltations as fo llows (see 

Ilo,·cc and Ndiklll11ana 2001 ): 

A. Adjustment for trade misilJvoicing 

Trade misillvoicing IS estimated by means of trild ing partner data cornparisons, using the 

11\ IT \; f)//"('(/ioJl fI"' "writ .\"/(I//.lli( .I" ) "('{///Joo/: I r is i\ssumed that the trade data frol11 industria1.ized 

C( )1IIltT1C ~, compared to their dc.vdopll1g coun rric.s trade counterparts, are rela tively accurate 

;\ lld the diserep;I!1C}· between these and rilL' datil from th eir l \frican trading partners is 

inrerpreted as endence of misinvoicing" 

h) t" ;111 Ind.iYldu;\! "\fricall COllnrrr i in ~"ca r /, e:\po rt discrepancies WIth the industriaLized 

c() ulltrie~ (OXIC) alT computed as: 

f)XIC = FXIC -(XlC'ClF) 
/I /I /I I 

(36) 

33 



,\ }1'I /J/IIl'JIII'if!.r, /)('/crlJlil!(lfli.l tlllfl C OII.fl'(fI/I'III.'I'.f of( :{(Pl/oj , ·j/uhf iJ/ S.L ! :l()05 

\\"here J>.YIC1:-; the \":,luc of the indusrriali;;,cd C()ulH[!cS' imports from the r\frican cou ntry as 

lT I)()ncd b~' the illdus u'iaLized Hading parrncrs, ){JC is the 1\ frican country's l'Xports to 

indusn'i:llizcd (OUIlITles as reponed b~' the .\fnc;ln coulltry , an d e lF is represenrjng the costs 

1)1' freight and inSUr;1I1cc. 1\ pusiti\'l' ::;lgl1 on f))(/C ind.icatcs export under invoicing. 

Imp(liT discrcp;lIlc il:s \\'irh the industriaLized countries (D/H/e) arc computed as: 

/)M/C = MIC - (PM1C * ClF) 
/I /I /I ' I (3 .7) 

\\"he re /\UC is the ,\fUGlll COll l1tr~ ' 's imports frolll indus trialized co untries as reported by the 

.\rriC]D CULlntr ~ ', and fJJ\'I/C is rhl' i!ldLlsrri~dized cou n tries' exports to the African country as 

n.:porrl'd b~r rill' indusrrializcd trading parrncrs. [\ positive sign o n Dk/Ie indicates nct over 

iIl\'oicing of illlP()rfS; a negative sip;n indi c<I(l...'s !l e t under in voicing. 

' j"' l obrain global torals , they multh)ly these cllsC1:epancies by tJle inverse of the average shares 

,>r industriaLized coulHnl's in the . \ Eriean cuunrn"s exports (lC.)(j) and ill1pOrts ICNIS. They 

,dll'alll tora l trade 1111sim"oici ng as rhe sum uf expo rr discrepancIcs and import d.iscrepancies: 

DXIC DMIC, 
M1S1NV = " + ' 

" ICXS 10\l/S , , 
(3.8) 

The :ldjustcd measure of ca pital flight is: 

/JI)./KF;, = "'DEB?;, + DFT" - (CA" + "' liES,, ) + MfSfNV" (3 9) 

B. Correcting for inflation: 

l{eal Gl p ltal fljglH (adju sted for trade lll.is in\"o lcing) is calculated as: 

IIADJKF = AD1KF I PPI II • II I 
(3 10) 

where IJPJ is thc L'S prod ucer price index . 

C. Adjustment for interest eamings: 

S'lmc Dr rhe cilpiral riut fled ~ \ fncan counlTlcS \Vas used ro finance the acquisition of assets 

al)1"oacl, 1I1cluc.iing fixed assets such as real estare, and liquid and senti-Liquid assets such as 

s:l\' ill gs deposits and s rocks . These assets gain \'alue over time through market appreciation 
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( I " illl lTcsr earnings: a doibr invcs('cd :JiHoHd in It) 70 is worth more than a dollar toda~1 due 

I() I hcse accumulated e;lrni ngs. [mpuling inren.:s t earni ngs to rhe entire amou nt of capital 

I1lght pn)\"idcs an eSI' im~lre of irs opportlilliry cosr 1'0 rhe nation, 011 the assumpt.io n t.hat this 

t :I piu[ \\'ould han.' ()rherwisl: been m"aihlble for 1I1\'cs rment. The stock of intercst-earnings 

;ldlu"ed c;lpiral tlighr (.\'. In/"I ') is co mpured ;I S fo llows: 

SA D'/K P" ~ SIID./KF" I (I + miLL" ) + A D'/KF" (3 .1 I) 

whe re FI3JLL is the intcrest ratc O il shn n - rel"m L1S Trcasury bills. '"[,his estimation method is 

e dled in rhis studl" rhe adjus ted World l\ank ll1erhod . 

3.2.2. Morgan Guaran ty (1986) Es timation Method 

Tilis IIpproach uf 1l1casurin~ C:lpiral fl ip.hr is basicall~' a modified \"c[sion of the :dJove \X/orld 

Ibllk ( 11):-15) or 1:. rIJe ( 1~:-I5) methods ofmeaSl1n': lllen t. This is shuwn as: 

MGKF" ~ 6 DElJT;, + DFf" - (CI I" + 6 RES,,) + BSFA" (3. 12) 

where ~ [C[, [ :" is capIral flighr esrill1are usinp, t\ lu[g-an Guaranty's I\ fethoci and BSFA" is 

lbllk inp; S~'s rel11 's J : () rei~n l\ sset for C()1I11tr~ ' i ill yea r I. 

3.2.3 . Cline (1986) Approach 

.\ s ('he J[JO\'c approach, rhis rnerhocl als() makes minor 11.1oc1ificatjon on TViorgnn G unranty's 

Illcrh()Lis of I11CaSLllTmC1H by cxclud ing somc componen ts of Current account balance such 

:IS incol11c frol11 rourism and border n::ll1sacrioll:'1, fro m the estimatjon. This is because these 

c:l rllillgs arc bcyond rhe conrrol of forcign cxchange-con trol authorities . In additjon this 

methud :lrgl1CS th:1t rCln\'csrcd im"eSrmelH income should no t be co nsiLiered as cnpital fligh t 

~ lIlce rhi s income is ~Ilso bcro nd rh<..: cOlltrol of the authorities and tha r if residents do not 

rep:Hriale income from capital held abroad, rhis should not be considered as additional flight 

I d" C;IPlt~d. Hen ce, caplfal flight usi ng ('his approach is: -
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CLKr;, = M JEIJT" + DF/;, - (713;, + I::. IIE8;, ) + IJSFI l;, (3.13) 

\\ ,here C J.I( ]:11 i ~ thL' capi tal fli ghl" estimate lI sing Cline's approach and Tl\ is trade ba la nce of 

c( III 11 IT \' I at rune r. 

·1 li e "bo,"e adju srmelHs done on rhe Wo rld Ilank and E rbe method wou ld also be applicable 

(1) rhl' lIt her !'wo appr()aches as th L'~ ' :11"<..: ~ t modified vers ion of\X/odcl Ban k and L.': rbc method 

:111d stiffer frol11 S;I111<.: li mitations. I-kncc in rhis study these ~ldjllstl11enrs afC co nsidered and 

(I"cd ill ts ril11:1rtng rhe magnitude of Glpit-al flighr for the selected fOllrteen cOli lltries. The 

1'l'S lI lfS a rc di sc ussed in rhe next chap te r. 

3.3. Detenniml11ts ofCapi{[lj Flight 

3.3.1. Model Specification 

( :apiral nig h t, ;\S l li sclissed ill till.: pn::\·juus chapl'c[, 1::; a type o f capital outflow from :l. 

!lumber of countri es. with o ut le~I\ ' ing records o n the balancc of paYll1cnts statistics by 

pri":l tc rcsidellrs, corrupted gu"ernm clH officia ls ~\lld no n-rcsidcnts th rough diffcrent 

lllC:lI1 ses in \'ie\\" of getting high profit. confidence over thci r asset acquisition o r secu red 

l'X I!::l bellefi l (J ur of I'hcir holdings, l\ccording to rhl' above ecollom.ic literatures, capitaillight 

IS dc t'ennined both by ma crocconomic and llo11 -macroeconolnic va riables that arc 

Il ll' IH1 0 ncd in rhe pre" ious chaprer. Th core tica U ~ ' ir can be tho ug-ht as an nct or ~l response of 

:1 reprcscJ1I'a ti , 'c im'esror w ho ~lr te mpts ro maximize his expeCl"ed retu rn o r utility net o f 

assocla red ri sks In hi s portfol iu selection, Thi s log-icaUy i.tnpl.ics that to reverse th e fligh t of 

C:l pir:d from J .DC:s, nppropriatl' macr()economic policies should be formulated and 

illlplc llH.'IHcd, I mp()s in~ rcstric r.io ll s o r contto ls on capital is found ou t ro be not helpful in 

]'n'c rsi ng flight ca pir:!1 and stopping irs occurrence, In this s tud~' , th erefore, :l. 1110diflecl 

1'01'1 i'oJj" seice rion ll1odel, w hich is due 10 I'edderke " nd Lill , (1995) and CoLlier ct .1 (2001), 

w ill be clllplo'Tll. 
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III tlT!llS of ]>() rr(( )il () all ocano ll thc()r~' , n()rm;)l c lpiral fl ows and capital flig h t a tc both 

rll lH.la1l1cnrall ~· dri\ 'cn b~' two classes of dctcrm in:l nrs; tates o f return , (+) and risk factot~, (-). 

1':x pectcd rel'Urn Oil ;1 po rtfo lio of c<1p it,d asse t·s, 1 ~(R) o f <1 givcn invcsto r Gin be clc ftnecl as: -

1:(I()=n".n ' +1,i< ·F' (3,14) 

I"IH.': return 011 domestic ,llld foreign capita l asscts . 1)"& F" = 

1)"& I ;' = fhe cost or adju snncnr of domcsti c and fo reig n capital asset holdings. 

( :(lSlS or adju srmcnr (I[C cxpcctcd to arisc duc to in formation and transac tions costs 

associarcd wi th ;lIrc[in~ the composirion of cap i!":! 1 asse t po t tfo l.ios, 

( :C )U1Hry specific risk dt:pcnds on borh dt)l1lcsric and fore ign fac l·ors. Its present value nature 

SlIt-!"L!,C S I S sC ll s jrj\"1r ~' 1'0 the inv esror's arri 1'l1dl.: fo r cha nges in returns, dR, which reflects 

;1\ ' ;1 ibb k: world financial re turn s, 

Thl.:~ · ,Issumcd rha r Return s on fore ign assers, or rhc opportunity cost o f us ing funds in th e 

d()l11esric eco nom y, an: e\:0genolls f:lc t(HS depending on fo reign interest rates ane! too-hea lth 

Ill' l'C0110mjl.:s abro'l(.\. Return s on c\olll l.:sl"ic ass <..:rs are furthe r dis tinguished fro n1 r '{ by 

h:I\' ing a nun-Zero probability of "c\: pro priatio n tt
, denoted by O:S TId :S 1. 

liCIT, TId could be nationa iiz,nion of <IsseI'S, pe riod s o f dom es tic instability (i.e. red ucing ott 
,111d l) !( = () in ca se of bankruptcy) , ca piud co ntro ls and th e direc t or i.mplici t ta \:cs fac ed by 

rl lrcign :\!ld c\ollll's l'ic in\'cs to rs. 

,\sslJ mi ng th il t th cl"l.: c\: is ts ilr leas\" sO llle countries (develo ped econo lTues) in which 

'\'x propnauon" risk facro rs arc ncg ligibk, Tlw; implies: -

1)"= lo:(k ") - P(I';:")' I ( I -n.,) . 0< IT" < I 

1'''= 1),(1'': ') - 8(k ')'1 

\, 'hc rc, i("=D()ll1csnc capi ta l asscr, k 1= I'orelgn capilal asset and (I.,~, y, and 8>0. 
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III borh Instances an Lippe r bound dlJincd b~' I"l H: first o rd er condi tio ns, 
aD" aF" 
-=0 -= 0 aK" . aK' ' 

IS p resen t" for return s on domestic <1nd foreig n :IsseI'S, gi\'cn the decre<1si ng ra tcs of return to 

hI )rh classes of ~ I SSt' t s , 

(aK" )' 
oJ D" a' /,," 

< O. ( )' a/\ ' -
< O. 

I·()]" adju stmcnt costs, :lssum c that it incrt':lses as number o f adj us tmcnt inc rcases , 

.......... (3.15) 

,,·here. a. b , c, alld d > O. (
aD' aF' ) 

Thus 110siti\'c ma r(rin al acljl1Stll1en t costs, --, > 0, --.-, > 0 
,.., aK ' aK 

ilre lI1 c rcasll1g at' an lI1crcasing ra te: 

[ 
,)' D' a' !C' J 

7( -')'" > O. ( )' > 0 (J /\ " - aK' -
'I'he ncr prese n l \'ai uc of expecred rcrurn Oil ;t port Coiil) of cap it'a l asse ts over an infin.ite tln1e 

III )l" iZ()11 IS s r:Hl'l1 :IS follow s, The o p rilluza rioll porrfolio selection p ro blc111 o f th e agents w h o 

:IIIcmpts to m:l :\ lmi zc hi s nc r prcsent \'~l lll C o f thc expected return out of his asset holding 

:l lld a ll ocarjo n elll IJe sral"ed as : 

M ax il11 izc 

S ubj ec t: to : 

.V[ ".d A: " [ = [ E( /IV" <if 

I)"= [<>(K ") - ~(K'')' [ (1- ",,), 11 < IT" < 1 

1'''= [\, (K') - 8(1": ')' [ 

I)' = ,, (1--:.1) - b(I--:'')' 

1" = e(K') - cI (K')' 

T he gClleral so lution to rhe r':ulcr cllllario ll for 1"1 1<.: I, d s ta te variab le is g iven by: 

(116) 

(.1. 17) 
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I , I - Jr ' 
wh ere 'i,', =:2 I' ± p . + 4/3 ( " ,/ ) , [ l I Jl 
111tegral: -

(I - Jr,, )a - III' 
= -'-------7-''-------;-'--

2/3(1 - Jr" ) 

JOO, 

such rhat [ 1> P > () > r.:! and the particular 

(;i'TIl the bountincss of D R for profit ma ximizing- agents, the holding of domcstic capital 

;ISSt: [S ca nnot exceed K rI 
II 

2/3 

Si 'nilarl ~ ' , the g-cne ral solution to the I': lllcr eli ll arion for the l(r state variable is givcn by: 

K / ' (I) = A,e '" + A,e'" + K f (3 18) 

Where that r,> I' > O> r, and the particui;lr integral 

y- cp 

2S 

.\gain g Iven fill': boundness of F1
{, for profi t - Illilxinuzing agents, the holding of do mestic 

c;'pital assets GlIll1Ur exceed rhe K I Y 
2ii 

The model h ~ls the alk~lIltage of being able to handle both stead y sta te and the cl ynatnics of 

:ldjusrlll t: nr to s tead ~ ' statt:. The concern here is rhe mj x of thc two asse ts in thc portfoho of 

T he Mix o f Assets in International Equilibrium 

·I·he r:lt i" of particular integral fWIll Cllu:!ti"n (1.1 7) and (3 .18), denote, 

\V~ 
/, (y - cp)(1 -Jr,, ) 
(Y[(I - Jr ,, )a - III' J 

(3 19) 
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,," here \I'~ is the rat io () f the s tock o f fo reig n to domestic Gtpital ho lding a fte r a~en ts adjust 

10 o p rimal holdings" T his ~i, " c s the portfoliu mi x as a function of marginal rate o f return, 

111: lI'g ll1al cosr of ad justmcn t and expropri:nioll risk factors" 

(; I\'l.: 11 marg in:d rafe of rdurn (l\ lIU\) ()n domestic and foreig n asset ho ldings of 

,' f) " 171''' 
--I = [a - 2J-JK " VI - 7r , ) itlld -- = r - 2(YK f , an increase in rccurns on domestic assets 
,l /," -" , oK I 

: 11 rhe lnarg in s fl,J!o\\"S from do: > () and d ~ , dn" < (), This i_l11plics tha t increase in domestic 

a,", aw, aw, 
:ISSc f holdin Q"s re hiri,"c to fotci Q" n asset ho ldilw's, {ri,-cn --" < 0,- -' > 0,--" > 0" Enuall)' .. .. "" aa ap on" -, 

plau, ibl \, . an incrcase in the marg inal rate u f rc turn (i\fRR) on F (ely> O, d8 < O) raises the w k 

a" " 
r:1I io, g i,"en ?i(Y < O. 1\1S0 g iven th e marginal cost of itdjustment (NICJ\ ) of D and F 

alY _ ) 1 K 't' 
, -{/ + _J 

oK' 

<1,, ''' 11 "nd de > 11. ( : ()11 sCllllcn tl ~ ' , 

Sl rucrurc. 

Dr' 2 IK t' --= c + ( 
af( I 

aiV~ 0 c7ili~ 
-< -> 0 
iJc ' au ' 

an increase in rhe Met\ foll ows from 

illl pl ~ ' ing increased ine rtia in portfolio 

The il1l plica tio n o f the model is that in intc rte l1lpo ral ec]uilibrium the mtio o f fo reig n to 

d () lll es ric cap ir:li assets is :l fun c tio n of l:x propriation risk, (EPRlSK) net fo reig n return 

(AWN) '1I1d ne t d()llle"i e rcturn, (NDR) . ~ 1"rhclllaricaU,· : 

\.11k = f (bJ>RISK, NFR, NDR) (3.20) 

T here arc a number of factors that ~Ir l: bcl icv(;d to be detcnnining capital flight from capital 

SClrcc cconomi c.:s aga inst th e theo ry o f clpir~d mobility which s tates tha t capital is expected 

I I ) fl o\\' from counrrics wirh [(.: lml\"(.: I ~ ' hi~h capital and low rate o f re turn o n capital to 

i.'co ll o ln ics with scarcl' capital ;\" :l ilability bu r hig h ratcs of return. These facto rs atc l11 ~linly of 

11l:lC1"Ol'C01l01nic ,Ind fc,," of them arc of 1l0 1l -maCro cco nom.ic. ()f these fa c to rs, in this s tudy 

I ) 111~ ' ril l' e ffec ts of th e fo llowing \ "~Iria b l c s ;) 1"(: im"cs rigarccl using econom etric m odels. 
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A. T he dep ende n t Variable : Capita l fl ig h t 

The dependent "ol1able in this model is capira l flig ht os 0 p ropo rtion o f GNP , KF"IGNP i, . 

,\ .-; nc.t-cd, there IS no o ne agreed upo n m eas ure of ca pital flig ht in th e lite rature . H cn ce this 

'· ;In :lblc IS t·o be l'sT"im:tred using di fferenT" adj usred altern ative m eaSlltClnen t 111eth o d s, T hese 

"'T W, "lei Llan k ( I ~X5) ' )1' 1":r1)c ( J %5), 1\ J orga n ( ; ua ranty ( 1986) ond Cline (1 986) methods. 

13. T he dete rminants of C apital fl ig ht 

nC l-c l"m inallts of fl ig ht capi t:ll arc th ose facto rs rh aT" ilffect either the relative rate o f return o r 

ri :·.;J\ of rhe po rrfo lio cho ice. These arc g iven :1 S fo Uows assunung th at the ra te of rc turn on 

r( .reign asst:rs is T"he same for ,lil (lS'-;cr ho lde rs, H en ce its effect in deten nining p ortfolio 

:lIlocniol1 IS ::lssu1l1ed to be t1u U (i.e ., NF R= () !11 etlu:nio n 3.20), an d so relati'iTe re tu rn s differ 

()lll~· because of differences in domestic rmcs of return, T he d o m es tic private rme o f return 

(>11 clp ir:ll, r, is a:->:->ulned to be d ete rmin ed I1\": accord in g to Co llie r et al 2001 , the endow m ent 

(If" capiral relati\·c t() l:dx>ur , whICh i~ prox]cd b}- ca pi ta l availabili ty in the coun try; KA I/ IL; 

;[lltici p ~Jtcd c hanges in re.:al exc hange.: !"aT"e.:, U J /,- /LER; and the po licy env iro nmellt, POL, 

\\'hich is proxicd b~· the grow th di ffere n ti~d b erwee n I\fricall countries an d t11at of USA; 

(.(,"1)/)/)1\('"1\. In additio n to th ese fo ur facto rs in rlus study th e effec t of change in domestic 

credit, CDC is 11l\'cstig~l ted as this factor ap pc:'ll"s to b e sign ifican t d eternu n an t of private 

111'-CSrnll'llI" in Sub-Saha ran Africa n COU11lTlCS ( II" '(/i ({lid II;/'o !~g , 1982). So if it a ffects private 

11l"l'S]l11ent i~ Sub Sahara n Afncan, rhcll it als t ) :lffccts eith er the rclati\,c ratc ofre.:tu rll o r risk 

(Ill il1n.'stmeI1l". This shows indirccrl~1 rll:1t· dO lll est-ic In ves ttnenr an d capita l fligh t (Ire inversely 

I"cla red, This lm pli es I·hat the m o re th e im'Cs T"o r gel"s credi t d o mcs tica lly fron1 local banks in 

I( 'Gil cu rre ncy. rill' less would be hiS intcn tion to send his fo reig n assets abroad, ·I 'his could 

hl' dul' to h iS intcresr ro b ack up hi s loca l in \'C:.;tmc n t u sing his fore ign assets o r due to lack 

() r forl'ign c xcll (lngc in local m a rkets f0r sendi ng it abro ad with o ut leaving record s, T h e four 

Lt c T"()rs that d etermine rhe productiyiry nf capi tal for a g iven capital/labour ratio arc: -

1= 1 (1\. 11 '/1_. ()J '.' II I ! I\ . U:f)I'/'f{CR 0)(,) (3.2 1 ) 

. \ s:-ililning linear rl'lal-i()llship m arhemarjc;dJ}· 11- i:-; c:--:p resscd ~I S: -
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(:l22) 

() 11 the o ('her hand !'IllS portfolio selec tion is tle(-ermined by the relative risk of investment, 

wh ich is detcnnincd br rhe presence of co u:uprion in the do m estic eC0I10111Y, the cou n try's 

l' xlK ri ence of cngaging in war, the presence of poEtical in stability etc. However, :11TIOng 

Ill ;tll~ ' f:lctors rhat de(-erlnine the [elati\'e r:Jte of risk ) in this s tudy the variable of in terest to 

reflec (- the rI sk ;1l:gull1cn t is th e rarc of ra xation of capital, as prox iccl by the ra tio of deb t to 

(;l) P. ' ['hi s IS so becluse the increase 1n debr ro C;DP ratio impbes tbat th e history of poor 

uriliza tio l1 of public resources which reduces r:He of growth as a res ult of poor policy 

envir()n ment. J\ !o rCO\T r, since ca pital once Installed is largely irreversib le, owners of cap ital 

\\ 'iH he co ncern ed nor jusr wirh cu nent rates of taxation but also with expected future tax 

11:1b ili n' :llld hence (J ll e uf ('he indicators for I-hi s is the debt burden of the country, which 

c()u ld pr()b:lbl~' be financed b y taxing- capwli in the economy, Hence the risk factor, I) is given 

(~23) 

i\ 1;l rllelll ;ltica L1~ ' , 

\' = y" + y, DElJTGDP (.,.24) 

C. Estima tion Method 

H:I:-;nl nn th e applicarion of the s tanda rd portfoli o selectio n m oclel, w l11c h assumes tha t both 

1l()rm,Ii c lp iral outflows and capital flights ,In .: respo nsive for relative rates of return and ris k 

;tSSOClill"cd wil"h asse(- holdings j .e. both dom es ti c and forelgn asse ts, rh e econo m etric 1110clcl 

["() 1" cSl'i mation is spec ified as foLlo\vs, Tlu[ is: -

I<I ;, = /(r. /I) (3 .25) 

This S;I\'S thar ca piul fli g ht is detenn ll1ed by both rates of retLlrn and risk factors, 

I\!:I thell1<1UGI U\'. 
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f..F" = a" + !l,[r ]+a,[v] (326) 

l' unhcr1llo)"c, etch r;ltcs, i.e. ris k fl1ld rC n ltll f,lcto rs arc being d e te rmin ed by many other 

C:tC['()rs including (he (lllC incl uded in the ~dJO \ T C Cl..lwltio ns 3.22 and 3.24. Combining and 

suhstitu ti ng rlll:sc gr() ups of dete rminants giyt's li S rhc model of this s tudy as fo lJows. 

U';, = IX" + a,(rf" + O,KA JIl L + (},oJl!lLER + (},CGDPPKGR + (}.,CDC) + a , (r" + r, DEBTGDP) 

Th is furth e r g l\TS us lilt.: reduced form o f Ihe l'slilll<1ble m odel or [cgrc!:ision equation of tillS 

s llld~ ' fo r ;11 1: I1 ~ r z i ng rhe dctl: tlnin:1Il ts uf ca p ll a l flight as: -

K/~, = /1" + fJ,KA JlfL + /J,O JlALER + fJ,CGDPPKGR + fJ,CD C + fJ,DEBTGDP + ej , (327) 

In/ell' aU variab les in "hi, last estimable model is as defin ed above and to be estimated using 

p:lnl'i dam a n al~ ' s i s rcchnil]lIC for rhe sclCClnl Sub Sahara n ,\ftiea n Countries, And rhe 

('\ fl'ffic ienr:-> ill the rl'd llcL:d model arc as lkfi ned below, 

/1" = u " + 11',0" + IX,r" ' /3, = a ,()" /3, = a/i" fJ, = a,(}" fJ, = a,(}, and fJ, = a ,r, 

III order \'0 :->l'C thc full dcscription of ~!l l varia b lc :-i used in the srudy and their expected s igns, 

1:1) l' _ 111 sccrtOIl .) , J , I I ~ . . ( ' ' ) 

3.4. Conseq uences of Capital flight 

3.4.1. Lost Output due to Capita} Fligh t 

I II order ['0 in\'esngarc thl: ou tpu t fo regone d ue to cl pital High t, as it w ill not be available fo r 

prud ucrion of outpur in the cio l11 csric eC() ll o l11 ~ ' . the s ta tti ng po int is th e traditio nal 

prod ncrioll function with the argument of capira l and labo r. h .) [ eco nometric estl111atlOn 

pu rpose it is as:-i l1lllcd rhnt the spcc ific func tiollal form of l'i1C p roLi ucrjoll fu nction is the 

liaSS IC Cobb-Dough :-i Producrioll ]'\ mclioll of rhl' fOI"I11: -

(3.28) 
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I ':-; i ng lo ,l.!,:u irhm lc IT;lnsf()[ I11~ni on, it hils rhl' fo llowing Linear form. 

(3.29) 

\\ 'hl'rc, Yn is rl1L' :lggrcgarc ou rpu t in C{)Un IT ~' i ar pe rio d I, L ,r is the unit o f labu ur lIsed in 

product io n :Ind k " IS the actual capita l cl11 pl<_)~'cd in p roductio n . If th e flig h t capital had been 

lI sed in produuin: actj \' i r~' of domes tic t'COl1om y. the ro tal output would have been, 

(3.10) 

\\' here, )'", is the pOle mial u utpu t th aI' cou ld ha\'e been produced w ith th e flight ca pital , and 

I( + ](1 : is th e !lore llrial capital w itho ut rh e occun:cll ce o f capital fligh r. 

The implication of the above argume nt is that the foregone o uq)u t due to capital flight can 

he tlere rmined upon subtracting the predi cted \, .. due of o utput using cCllwtio n 3.2H frOITI 3.29, 

due 1"0 rhe exisrcllcl' of Glplr~d n igh r. 

, \ Ild f( Jr es rim;1[ion plI rpose, the ecollome tric model of this productio n fun ct.ion is 

Ln )~, = 1/ + IJ, Ln K" + /J, Ln L" + e" (3.31 ) 

(3 .32)20 

\, 'he re I( is g ross dO llles ti c in\"cs tlllcllt ill C()U l1!T~ ' I ill period t, ~llld L is total labour force in 

C {) 1I11 1T~ ' [ in pcriod r r(,' s pcctivc l ~' " 

111 1I1I~ n;.~r~·~~l<ln. ~llln' IIll' S.ITl1l' I.lh" r I"rn' IS IIsni dill', I" ~ •. ll. .11'.r! "11 rlK pfllp"rlloll "I Clpi Lll to bb"f S" ill'I~.I.t "f Simulating 
lin 111I1'lfl "I the !IleiUSI' 'II ,01 CIJ'ILd 111.1.)11 < III "1111'111. 11 I~ pH InTnll<' I'UIl s<"]'.ILlir fegrl·SSII'IlS . 
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3.4.2. Impact of CapitaJ llig ht on Growth 

1' 0 1' rhe sclecred countries in Sub S,lha r:1Il ,\fr iclIl rcg-io ns, the impact of capital flight can be 

:I ~ ~e~~ed us ing rhe model specified bdo\\', Thc ~ra rring point of the analysis is tht: standard 

:lug'll1cllrcd produuion function fram cwork whe re o utput is nor o nly a fun ction of the 

I r"dirio n,,1 nco-c i:t ssical inpul"s of labour "nel c"pital bur "Iso of exports (Fosu, ·19()"1) 

) =/(t. K. X) (334) 

", here Y is rt:<ll <I,~~,g [eg:t (c o utput, I, ilnd "- arc labour and capital in pu ts, respccrjvcly, and X 

tll' notes export!'. \\'hich is cmployed 1'0 reflcct" inrcrnatio nal facrol's influence productivi ty but 

III II clptuL'cd in L or h':', Bascd U PO]} ctlua tio l1 (,1,14) the fo llowi ng Ctlwl tio n is usually 

l' ~ [- imatcd, 

1 = 1,2, .. ,n, (3.35) 

w here gll,gll, gl.l ;ll1d ~IIT g rowth r;I!'cs of ouq1llt. labour, capita l and exports in th e illl country 

rt' spcc ri\'cly b , (i = 2,.1,-+) mC~lsurcs !'Il c Impact of rh e respecrjve fun ctional argument; b l is the 

inl'c rcepr, tI , is the ;lppcnded srochasric re[lll ; and n dt'notes the number of cOlll1rri es, 

.\ccorciillg to I'-olls. ( 199 1). if in sl"abil itr - Capiral Instability - influ ences economic growth, 

[hell the cond itiu nal cxpectation E (ujg" g"" gJ is non - zero and u, wiLl no t be 

lI 11kpcndcnth· and identic"lly disrrib ul"cei so th"r failing to appropria tely aCculi ll t for the 

1I1s ra bilirr mil\' lead to b i:i1sc..:d Dr in consisre n r esrima tes o f rhe parameters o f eCl ua rio n (3.35). 

[ ' ndc..: r the hyporhcsis Thar insrabilir~' affecrs g rowth, a fuller speCificatio n of th e ll10 del m ay 

he \\Tirrell as 

(1.36) 

\\'h ere in rhi;.; case I : is the mea surc of capiral ins tability for the i'h counuy d ue to th e 

c:\ ls tcl1Cc of C:lpiral flight and b; is Ilo ll -zero, \' , Is new e rror tcrn1, now assured to be 

Illdepe nden tly and I tlclirica Ll ~' dislTibll lCd, 
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\ cc(lnllng to Ilco-cla sslcal thc()r~· . b::- and b ~ arc non-ncgari,-c, and b.j is expected to be 

p()sir"j,·c in \' ic\\ ' of rhe abO\T arg u111cnrs regarding rht: beneficial effect of cx po[("s. l\'Iorcover, 

!Ill' h~' P()t:lH;sis rhat Capit~d I n s tabilir~ ' is dcici"criollS ro eco nomic growth via it red uction in 

])roduni\"c l'fficien c~ ' , that is, 1I1dcpcndc nrly of dlC level of ca pit;:d aCCJ uis ition im p lies that bs 

is Ill'garin~. (;i"Cll ("his, ["he measure of capital instabi.l it"y, I, is <-kfll1 ed as: -

I, = [II k, -(K" + Kr-;J[ l]: 
lif 

S = 1,2,3 (337) 

",he re K" is dlC prcdicrcd value.: of cap irill or investmen t lIsing Ijnear, quadra tic o r 

l':\ pOIlCl1tia\ functions for fo recasting., h':: ,( is the .Ic tual level of invcs rJllent, expressed as 

p roporl'ion of CDP, for rhe counrr~' i in r ill pel"1od li nd , df is rhe appro priate degrees of 

rreedom (i,L:" df= T -k. whe re K is rh<.: ll umb<.:r of cocfficie n ts to be estitnatecl) KFil is the 

l' :,almalcd level or capital fl ighr using :iltertufi,'c rnel'hocls and (J-""::F + K ) is paten rial va luc of 

II1\Tst menr or ca pir:d srock, if flighr capital was used for domestic economy, 

\l1d II' CIII lake {Ill II' I ~ and I, "hat a rc rhl: p redicrio n st:lndard errors of estim~lted tr~n ds 

h:lscd ()Il the line;I1:, lluadrntic and ex ponential specificatio ns respectiyely, Since the value of 

I "arics depending on rhe ,'alue of K i/ due ro differcnr forecasti71g eq uanons, the one which 

g l\TS rhe m ini.lllum ":lluc fo r I , is used , T haI' is: 

I, = ~ 1 11l : I " I" I,} 

3S Variable D escription, Proxies and Expected Sign s 

,\ II , 'ari:lbles and proxies lIsed in th is s tud~T arc grouped into three d ifferen t sub classes, 

These ilre [huse lI sed for cstimaring rhe size of Glpital High t from the sa tn ple coun tr ics in 

:--;lI b -S:lh:uan ,\frici. those lIsed for the inn:srig:ll"ion of the behayiora l dete rminants of 

cl pir:1i nighr ~lIld rh(J:-;e ,'ni;lbles [ha[ arc t"Cljuired for th e anal~'s i s of capital fligh t effects o n 

Ihe sciccred c() uIHrie:-; ' ~c()no n1\', Th ~sc ,'a riab le:-; ' namc, desc riptio n and thcir expccted signs 

:11"e discu:-;sed :1nd :-; umm:uizcd in rhe t:lblc bclo\\', 
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Tahle 2: Variahle description and th eir expected signs 

Expected Variable Description 

Silrn 
'"' 

Na1ne 

I. MEASURING THE MAGNITUDE OF CAPITAL FLIGHT 

I,T 
" 

I:,timates of l'rI/,i(rli//I~/J( (1"I1e study's dependent variable) using three 

;lItel'nau\Tl' 1111'rhods for coun try, i in period, I. 

<:IX:Bf C/I(II~~e ill mllJ//I)/ \ tld)/ ()/Ih/{II/rli/~~, which consists of pLlbLic and publicly 

gua ranteed long~[l'rll1 debt, privare non-guaran teed long-ternl debt 

(",hether rcpmted or e,till1ated bv the staff of th e \X/orlcl Bank), the use 

uf [J\ IF crccLir, ~lIlcl esrimated shoft-ternl debt. 

1'01 ' ;orc<"gll dim! i'/IJCJ/mclI/ that IS defined as in VeSt111ent that IS .made to 

;tUluire a lasting m<lnagC111cnt interest (usually 10 percent of voting stock) 

In an enterpnse operanng 111 a country oth er th an that of the UlvestOt 

(defined according t(l ITS1Lil'IlCV), the in vestor's p urpose being an 

l'ffcc tive vOIce In rhe management of the enterpnse. It IS the SUlll of 

('LIU ICY capital, relllV(,S fin en r of earll1ngs, other long-term capital, and 

~h()rt- t('rlll capita l :l~ ~ h()\Vn in the balance of payments . 

<: ,\ D ( :/Iln/ll (./(((}/IIII /;(//(/1/((" I ~ the sum o f the credits less the debi ts anslng 

fn )111 111 [erlla tio na I tran saCf\(lIls in good s, services, incoll1e, and current 

transfer s, It represents th l..: rransacrjons that add to o r subt.ract froll1 an 

eC0I10J11Y'S s rock of fo reign financial itCll1S, 

<:I ([ ':S ( . /Jtfl~~e ill 1/1(: ((}1/111~1':1" 1"1'.1"("1"/1('.1" that are the sum of it country's monet.ary 

;luthorirv 's holdings of spcci;d drawing rig hts (SDRs), It·s reserve 

posHlon III the I !'I IT:, II"s holdings of foreign exchange, and Its holdings 

()f gold (,'alued at yea r-end London prices). 

1'1'1 Producer Price I ndcx in rhe U nited S tates 

,\D/KI ' The adjustcd measure of capita l flig ht for tradc nlisinvoicing, 

II\ILL The 111tercs t rate OIl short-rcnn Us T'reasufv 13i.1.ls. 

i\ II SIN \ '() The total trade lllisin,'oic in ,!!; calculated as thl..: sun) of expon and ill1pOrtS 

di~crcp~lncies. (S( lurcc: Directio n of \Vorld Trade Statistics yearbook, 
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11\ Ii' ') 

I\ ,\I))KI : The adj usted measure or Gl.p ital flight for infbtjon ratc. 

S,\D)KF The stock of intcresr-ei\rnings adjusted capital flight. 

IISI :,\ S 11anking S~l srem Foreign , \ ssets converted b)' l11ultjpl ), ing BSFI\ jn local 

currency b ~ ' rhe ~ I car <t\'er:lgc official exchange rarc. 

2. DETERMINANTS OF CAPITAL FLIGHT 

2. 1. Riltes ofRet1l111 V<lri'lbJes 

1, ,\ \' 11 ./(;DI' Cap/lal (//J(lila /;i li! JI: cillcula red as ne t short and long-tern1 capital flows 

(i.c., the sum uf Disbursement of bihreral and multilateral 

co ncess io lul debt with disbursc111ent of lon g tern1 and shan tern110an 

Including lJ\ lJ :) 

CCI)PPlc.:C ;11. The diffen.:nce between the country's growth Lite and the growth tate 

of the United statc.:s (lagged). 

C)\ ',\L Om:'; [ 1J!cIc/" P{{l lItI/ioll (!l 1/1{' t:.\d/({/~gc Falc in terms of PPP, with 1995 as 

base year, 1'1'1'=((' 1'1 / ePl ,'e), • \ In,,;! - l S \ Oval IS the percentage deviation 

of aCl'u,li exchange 1'::1 fe fn )111 ppp, I\ poslflve fjrrure ,., indicates under 

\'::iluation. (Source: II 'S) 

CDC C::ha nge in c10I11C~cic credi t to th e private sector in the year. 

2.2. Risk T7;l1i!lbJes 

DUn/ CDI' 'J 'he Falto o//olaI Y/r)(/:. o/ ((JllII/q \ deh!.r to GDP, which consist of public and 
, " 

pllh licl \' gua ranI-cell It) lllT - tc rm elebt, prl\-;nc non -guaranteed long-tenn 
" 

deb t (w hether repor ted ()[' l'sril11ateel by the s taff of the World Bank), the 

usc of lI\ IF credit, and estimated short-term debt. 

3. CONSEQUENCES OF CAPITAL FLIGHT 

C; DP (; ross domestic product of cOll ntr~' , i in penod t, 

CDTNV Cross don1escic LI1H:'sflllcnt in LIS dollar 

1..\l\OR T()tal labur forcc imcr pooled 

I ':.,\:1' O R' I' l '~ x p()rts of g()oLi :-; ;lIld scrnccs thar are the total vallie of gooels anel 

se n-i ces exporred ;IS well as income and worker renl.ittances received, 
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\ /, "'"I;"II/;'Iih, I ),'I.'mllllllllh IIl1d ('fllfYI'(fIII'JI(,',. III (,tlNI,iI I'llohlli/ S,L r ](j(); 

() ( ) .' , .\n ll ll<l l g rowth rMc of (lutput fo r cou n try, i <llld period !. 

(, " " 
,\nnu<ll !4row t'h 1';1 tc or g l'< )SS d01l1estic Investment for cou ntry i and 

period !. 

\I J • . \ Ilil ual growt'h r;He of labor fo r cou ntry i and period !. 
" 

,!-!,:\ ,\ IlIl11 al gruw th rarc of l::\ ports fo t country i <lnd perio d !. 

I i II IS the 1lll::tSLlrc "f capi!," in stabili ty for the 'Ill I countTY due to the 

1= I. 2. ; e:\ \Sfl: i1 Ce of ca p ital Ilight co m puted usmg linea r, quadra tic and 

c:\ponl:llrial fU ll c rio ll s. 

3.6. Es timation procedure 

3.G.l. Panel data Ana lys is 

III ill l' p resent cha pter, rhe basic result s of rhe eS tln1atl0l1 employing the abovc d iscussed 

d :t l~1 "llld lll l:t i1 nds ull the selec t'cd I ~~ Sub S;l haran A frican Coulltri es , The eStll11atlOn 

pr()cedu1'l: used Panel dat'a ana l}'s is eco llolll c lTic technillucs. P anel, or ;1 long iw clinal, data 

1ll; 1 ~' he defin ed as :t sl:t of dam ob t',lincd w hen a given num beI of firm s, coul1t.ries or 

IH) useholds arc ohserved o ve r ;1 Ilum be r of t'illle periods , \Xlhe ll cver a\'a ilablc, pilllci da ta sets 

rt II' cc()no mjc research possess se\'e r<ll i1lh' :l.J1tages o ver cross-sccti o wt! ur li.l llt.: st.:rics data, 

II""". 19t15 ciled in Bal te)!;i (2002) lis ts SCH I'" I bene fits fro m using panel data. 

he-a, ['hey con n:ol fo r individual hct'erugeneit~· , Panel d<l ta suggest that individuals, fUI11S , 

",I;lreS of countries ;Ire heterogeneous, Time series and cross- sect j o n data ca nnot contro l for 

I his hc['crogcnl'ir~', jl! l(.1 thi s may le~ld ['0 bi:l. scd resu ll'. One of the bene fits o f pooling tlnle 

",cries and c ross seCl'iun clara is , therefore, [h e abil ity to control for individual specific e ffects, 

pi ) ss i bl~ ' Ul10bSl'1Tablc, which ma~' be CO ITChll'ed w itb other included variab les in th e 

spc c iricariu n Df :In economic re lario l1 ship. ,\nal ys is o f cross-secci o n data alo ne ca n neither 

ide nl if,' 11m control for such illlli"idu:r1 effects (H aus m an and T ylor, 198 '1) . 

Sl'cond, pane l d am g iye the rcsearcher more in for1na t.ive d<lta, nlo re va riilbilit:y. less 

c ()lli ll l'aril'~ ' among the ya riables. morc d egrees o f freedom <lnci 111 0re efficiency o f 

l'C{ 1I1 0 1ll1'U'ic esrim:1f( . .'s , Ti m e serie s s t'udi es arc plagued wit'h m ulcicoll,incari ty. This is less 
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I1kcl ~' \\' ilh ~ panel dal:l sin c<.: cros!"-sec tion dilllensio n ad us a lot uf variability, adding more 

III (ormall\'C data, 

' I hi I'll. p:lIlel data ~1l"C be!T<.: r abiL: to SL lId ~ ' the L1~ ' nam ics of adjusrment, Cross- scct.io nal 

dlsl ributinns t"ll ~n lo()k rdarivdy srahk hid <.: a multitude of changes, And fourt.h , panel data 

:I1'e beltcr ab iL: 1-0 idcntJf~' and lll<.;as uJ:<.; eff<.;cts that arc simply not detec tab lc in pllre cross­

scc rtOll () r pu re SLTles data, Specific ro effic i e n c~ ' ~ na l ys i s, panel c1ata have also som c benefits 

()\ ' C l' cn>ss sccrioll dar~1 in th e es rimariun uf s tocha stic fro n tier modds, 

llence, 111 thi S s rud ~' . It is modeled rhal- dara thai' arc co llec ted o n fo urteen Su b- Saharan 

,\ (r ica ll countries (i.e ulli ts) [or the penud I <)HO to 2003 (i. e time). T his gives us a pooled 

Lbr~l sc I" h;l\' ing a lotal of 2S0 ob!'ic[\'arions, 1:0 1' proper es timatio n procedure these data arc 

ar ra llged in p illlcl dara matrix s t[l] c ture, 

3.6.1.L Pane l data unit root tests 

,\ s discussed ah()\"L', p:lI1c1 dara h:1S a numbe r of :ILkantag-es over its cou nterparts, One of its 

111:I j\)[ imporrance is irs abil ity to captu re ind i\·id u:l1 country, fi_rm o r unit 's he terogeneities 

spectlic to them, P:lIlcl daGI (i,e cross-secrio nal rime scries clata with i= 'I, 2", " N "countries" 

i,l c:lch limt' period and with r = I, 2, "', T obsel:\'a tion for each country over rin1e) have 

ho rh impo rt:lll t feil l'UtCS that its counte rparts ha\' <.;, Ho wever, by ig no ring o r non-exis tence of 

11111<)\':1rl\'e eC() Il UI11erUC methodo logy to :Iddn.:ss rhe issue, rracbrional panel data analysis 

ad ()pl"<._:d in PI"l'\ ' j ()LlS s tudi<.;s suffers frotl1 sc ri(Hls hererogenciry bias pro blem s, I-fence, as 

]1:11 H.: 1 dal'a hil\ 'e lilnc series clar~1 properties, es pcciidly when N is small and T is vcry largc, 

im portant fcal'llre s like s rationar~ ' , coinl egr:nion erc beco111C the features of panel clata toO, 

Tcst'ing for lInir ruors in panel clal'a is hecomi ng morc COnl1ll0n , g iven both the dcvelopmcnt 

cd' lL' s lin,l!. procL'dun,:s and theit incorpn]";ltion in ro econoll1ctric !'ioftwa re p~ckagcs, T here are 

!lI: ln ~ ' unir roor tests suggested by different :lurhors including Levin ancl Lin (1992, 1993), 

I Ill, I'esara n and Shi ll ( 1<)<)5,1<)<)7) . Harri , ,"ltl Tzal'a li, ( 1<)99). ~ laddala and \XIu ( 1999) and 

Ihelltlng (2001J) . and Iladri (2()()( 1) . In thi s "tid \' I.el'in, Lin and ehu ( 1<)<)2), Brcitung (2000), 

1",. [,esara n and sh ill (200.» . Fishe r-r\' ['l' rcs ts uSing .\DF and I'I' tcstS (i.e. l\ laddala and \XIu 
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\ /, ';lXlllr'III/'J/Ix, I hkl'llJlllrllll.r fllld ( :r!ll.fl'qm'lIr".I' of( ,fill/ltd J ''Ii!'!,! ill S, L J ]005 

( 1')\1') ;tnt! Choi (2001 ), allLl Hadri (1\1')9) . l ' ni t roo t tests are em ploved usi ng bviews 5 

:"'( I(I-\\':1rL', (\ llcxct' pr Ilatlt'j ( 1<)<)9) tcsrs arc based Oil a Il ull hyporhesis th at indiv idua l sc rics in 

lilt' p ;IIH .: 1 ,Ire jOlllrl~ ' sratio llary, agai ll st al r<':fnari\"Cs W Il ClT somc o r all th ese are 11 0 11 -

:-; 1:1110Ilil[\', 

Ikf{)[e going- di rl'crI~ ' into t<..:sting U111t rou rs, thl' basic undcrJjng co nccpts o f cil ch o f these 

Lcvin ;/Ild Lin (1992, 1993) (LLC-tcsr) 

I ' sing Il anis and SoLli s (2003) fo rmulaTio n and nota tio ns consider the model: 

(3 .38) 

\\ 'her<..: ~'n ,IlT ~' n )a gi"cll panel cl ara s<..: ries with its corres ponding lag, z)s th c dctcnninistic 

(,() I11P() I1 <...' l1 t thar Gl1l 1:11((.': o n any \'alues :! ', <...' 01 is a dis turbance term. This LLC-tcst aSS U111es 

!lU I' <..: " :Ir<...' 11D (O, a:!) - rhus indi"idwli Pl'oc<,::-;s <,: :-; for l:::tch i are cross-sectio nally independent 

:llld rhc lT is no serial correlation an d (!, = U for ~dl i.:::: 

I:or 1.I .e tests rhe null /-I " = P = 0 against /-I , = P < I. Therc arc "ario us fo rms o f LLC 

Il':-;I':-; depe nding: oil th<.: \'alucs of /.11 :IS discussed, 

.\ ,·;triant o f LL ( 1~92) tes ts, LL ( 1993) lb· eloped testing procedures that take care o f the 

problem of :l Ul'ocorrclation and h er<..: r()skcd <ls ric i t~, rhat are apparen t in th e LL (1992) tes ts. 

' [·IH.: ir cOl1s iden.:d llH H.kl was: 

1', 

~Yi' = (J .l' i.1-I + L: {1il,D.Yi.,_I. + :i,Y + eil 
L ~ I 

(3.39) 

\\'hcre L'" . 
. " .,'j, - .1'j ,_ , such that I'he null II" : f' = (p - 1) = 0 against H,p' < 0 

~I 
t1ll'~l' \ .!!UlS elll II, l.ll" "r ,nll·,.1 ~lInpk If,lld, tin f"ul,t'ku ,111.1 .1 IIlI .... Hlfl· of li,,<.:.1 ,-ff,'us .md 1ll'ICro,L;, .nolis tnlll' Irl'lld ~, 

I'" (Ji ;;j.:. P for .tll L then Il1corrccriy IInp0';l llg rhl~ cnm rr;tint will ensure rhat the fi rst aS~llll1p rion is not 

l"ITL:ct ;l~ CO \' (c" cd r~J. (I [aITis ;Jod So[b~. 200,1) 
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"I flus the Illajo !.' c hangt; ("0 LL ( 11)92) [eSI is th at deferent lags arc allowed across the i cross 

sec tions ill !"Ill: Ill odel. The tes t f- \'illucs :: IlT t1sYlllptoticaUy distributed under the standard 

11( IrJn;1I distribution. 

B reilllllg (2000) ICHI (UB lest) 

Ihcit ung (200() suggests that a tcs t" il1\'olving ()t1I~' it constant in the model or by aUowing no 

G,ed effects unlike I ,L tests and find s hi s l ·B tesr to be su bsto ntjolly more powerfu l than the 

1,1, 1ests. This '·est is basically on extension of the above LL (1992,1993) tests. 

1m, PCSilnIn il1Jd Shill (1997) test (IPS test) 

II'S ( 19n) te sts [elo, the homogenei t)· (i.e . (3, =u) assumption by estimating (3.38) with Pi 

fret.: ("() \'ary across thc i individual series in the panel. 'fhey also aUow different lags for the i 

(fuSS s<.:criOI1 III [he model. L1sing cllu arion (3. ,")9) they test their null hypothesis, 

" " = f' = 0 agains t I-/ ,p' < 0 for at leos1· (Inc i. This imp~es rhot th e IPS (1997) tests the 

h.,·pnthc :-: is th at l':lch series in the p ~1I1cl cU IH~l in s ~ unit root for all i against at leas t one of the 

illdi\"id unl series is sr:nionarv. 

lienee, the lPS test a,·e [oges the AD I: lI11it root tes t statistics obta ined from (3 .39) for each i. 

·1"l1m I S: 

I ,\ ,= - "", 
N L. I' 

i ", 1 

(3.40) 

\\" here is the I J>S r-b:1.[ rest smti stic, tlJ is the usual t-sta6stic fr0111 equation (3 .39). 
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\J""'ltr.'III1'III.f. J)1'I1'I'IlIIl/,lIIl., 01/(/ ( ,(my/'m{I'Jlll'..- fit (,,(/!It,II/'/{uht 1/1 Jr, I ?()(); 

N["dd,i/" :l1Jd \.rIU (1999) tests (NfU tc.<r,,) 

l ' :-\ ing model in equation (3.39), these rests ~l[e also based on the null of non-stationary 

:tg:tinsr alrernati\'e o f srarionar), using a fishc r type tes t that combines the signi fica nce levels 

()I' r<..:i<..:cring rhe null (the p-va lucs) obrain ed when estimati.ng unit root tests fo r each cross 

:->l·cti()11 i scpara tel~ ' . That is: 

,\ 

I' = - 2Iln p , (3.4 1 ) 
;=1 

\\ 'hl' n p has a X2 disrribution wi rh 2N degrees of freedom, This MW (1999) test is fo und 

superio r to lPS( lf)c)7) by hav ing aciv;lntagl:S likl: easy to compu te, no reguiren1ent of a 

h:tianccd pand ur no impos ition of thl: S~I111C lag lengths on each i etc. 

1I1,uld:i/s :l1Jd 11111 (1999) ' l1Jd Choi (2001) (MlllC tes~ 

' ['h is res r is basicalh' the same and an extension of rh e above MW (1999) as its name implies, 

e,cepr C ha t (2Ull [) proposed a modified p rest whe n N is large, That is: 

(3.42) 

\Vhe rc P is ~t S defined above and ciisrribul'eci according to X2 clisuibutio n with S~1111e degrees 

() ( frecdom. 

!-f"dn' (2000) test 

.\ s d iscussed abo"c , unlike the orhl: r teas, this tes t rests panclunit of the null that the rune 

series for each i all is sra tio nary arou nd a dete rministic [rencl , against the alternative 

h ~' p()rhc s i s of a unit tool' in the panel data. H is model amounts: 
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· \ IM.llf/l'IIII'IIi.C /)/,II'I'/)/IlIllIIl.r IIlId C(!IIJ"C({III'II(C.I o( (.~/NIIIII·/Ij.hlill .1'.\> J 11111 , 

(3.43) 

\Vhere 'i, = 1';.1 - 1 + II i' ;l ncl {( il ::::::: IlD(O,(j,~ ), This l' is a simple random walk and Ei( is a 

, 
s IMlunar~ ' process . L1sing the fact that e 'l = LlIIi + Sil equation (3.43) can be rewritten as: 

;=1 

(3.44) 

Thus, undcr Hu the \' ~l ria nce of e,( equals zero. This suggests that )'it do not drift, rather it is 

s l :ni()n;:l.I' ~ ' around Z" in equation p.44). r\ 11 1.,,]\1 rest can be C0111puted as a tes r statistic for 

thiS test, which is di stributed as stalH.hrd 110 rmal distribution under Ho as T~ 00 as followed 

In (-he prcsent s rlld~ ' all the above-di scussed panel unIt root tests are discussed & presented 

f() r res ting using rhe ncw \'c rsioll of E\'icws sraristical and E conOll1etrics software-nan1ely 

I :.v ie ws 5. Sin ce the last test ha s ildvantages ove r thc rest, for the purpose o f this study f-Iadri 

3.6.1.2. Panel data cointegration tests 

III panel dara coill tcgration tcsts, there :Ire borh univariate equation based tests as well as 

lll uln\'ilriare cLlu:Hio n based tcsts, l-lowcYer, for rhl' later th ere arc olll y few tests developed 

s{) (;11'. Thcse include Larsson , L~' hagen and Lothgtcn (200l ) and G'toen and Kleibergen, 

(2()() I) . \\l hcrt.: ;IS in the first g roup of coinregratio n tes ts, there arc 111an), tests that include 

111<),e dncloped 10 ,· kao C1999) alld Pedroll; ( 1995, 1999) where the null hypothesis is that 

t hUT IS no co integration, and i\ fckoskcy and Kao (1998), who developed a residual-based 

rest for the (OJl\'Crse of the: h ~ 'pothc s l s abO\T, 

Since di scussin g :1 11 the alternati\ 'c ulln-:1 ri:1tt.: (x luarion based co integration tests is not the 

C{ )ncern of thi s srl1d" as 110 ll1ake usc of them is made, this paper discusses only those tests 

rh:lt arc based on mtdti\'ariare 111odels. 
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LIISSOll, Lyh"gcll ;/lJd Lothgrcll (2001) tcsts (LLL tcsts) 

\"hill: it is interesting- to know that there ;ue one or more long ru n relationships in the n011-

sta tionar~' cl ata, it is of more interest to discover the nature of these relation ships. Larsson et 

:11, ( I c)<)X) dc\'c\o]l a test based on .Johanson 's ( I <)r;S) 1l1ld tivariate cointegration fral11ework. 

.\s I-Iarris and s()]lis (2{)( U) pur, thl' J.I.1. (-cst llSCS:I multi l',--]uation fran1ework to construct a 

p:111cl [Lst for coi nregration rank in heterogeneous panels bilsed on the average of the 

illdi\'idU:11 r:1nk rr;lcc statistics developed b}' ,Johansen (1 995). Ciiven N countries with cin1e 

dimension T, and a SLt of p 1(1) variables, th e heterogeneous vec tor error-correction lTIodel 

(3.45) 

\\ 'here Y is ,I p~ I \'Cetnr of variables and the long run 111iltrix is of order PXP. This equation 

IS cSlil11:1tcd for clch country N, llsillg the m:lxil11ul11 likelihood method, and the trace 

sra tJsric is calcuLItLd. The null hypothesis to be tested is that aLl N countries have th e Sa t11e 

number of coinrcgr:ning vectors (r) among- the p variables. In other \vords, 

fl o : rallk(D) = ,; < r, against the altclI1'ltive hypothesis, H, : rankeD) = p for all i=l , 2 

, N . 

ThL panel coinrl'grariull tcst rank trace test statistic, y, is obtained by calculating the average 

()C rile N individual trace statistic~, LIZ, ;lnd th cll st(lnclarclizing it as follows: 

IN( LR N! r 1(IX(p))- £(z , )) 

J V{/r( z, ) 
(346) )I,.N 

\\ 'hLrc [ (21..) IS rill' mean and Vat: (I.J is the \'miance of the asymptotic trace statistic 

I:Iblllarcd ill J .arSS()1l ct al. (200 I, Table I). 
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GmctJ ;l1Jd Klcibctgcl1 (2002) CoitJfcg mfiol1 Tesf 

(;I'OCIl '!l ld Klcibergcll (2()02) argucd rhar l .arssol1 or al. (2001) approach is valiel 0111y if the 

paralllete rs or rhe ind i"icl ujll model :l 1HI rest stjl tis tics arc assumed to be dctcrm.ined 

il1depelldl'ntl~ · oj" e:lch o rh l't, and rhcreforc, it d()L:sn 'r usc the panel di,tncnsio n of the data. 

I kncl', rhe\' :dlo\\' ror in te rdependellcles betwcL:1l rhe different ind ividuals in testjng panel 

U )1 1Hl'grjl tioll so ,lS I() enhance rh e puwer of the lest". 

Their approach stacks \'l'ctor CITor correcrion ("[~C) models of the different individuals in 

I'() :I joint palld \, 1 ,:C model, and tlH~n they co nducted cointegration rank tests on all of th e 

indi\'idwd VEe models simultaneollsly, based on a co nUl1on coin tegration rank value, w ithin 

I'he joint panel \' I~C model. In order to construct LI\ panel cointcgra tjon rank test statis tics, 

dle~' used irerated estil11ntors based on the generalized methods o f moments (Gtv[M) 

framework to cons l run maximulll !ikdihood es rimares o f the cointegracing vectors. 

Ilo\\'c\'e r. since there is no sofrwjlre released that performs a hOlllogeneuus panel 

coi llfcg rtlrion resl'S, rhis study is nol' g'OlIlg ro discuss how this test proceeds and w hat 1110dels 

:11'C being used in il. 

3.6.1.3. Estimating Panel Cointegration Model 

()ncl' il' is identified that the variables in ,\ panel data set arc co integrated i,e., have lo ng run 

relati()llships, !'Ill' n(.'xt srep is 1'0 exanunc rhe IOllg run deternlin ~lIlts of capital flight in these 

f()urfl'l:n sub Saharan African Coull tries. There arc various approaches for escilnacing a 

c() [l1leg ratJon \'eerol' us ing panel data. The various estima tors available include with_in-and 

hCI\\"CCil - group ful l\- modified O l .S (HIOL.S) and dynamic 0] ,5 (D OLS) es tima tors. 

I·I\ I( ll.S is a n()n -p:lI·allletric approach rhar deals wirh serial correlations, while DOLS lS a 

p:It',ll11ctric appro,\ch whe re lag~cd fi l: st-differcnced terms arc explicitly estimated?' 
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\, '0 w herher I :~ I ( )I ,S or DOl ,S is prder,ed, rh e ev idence is conflicting, I-Janis and Sallis 

(211111) med kao & Chiang (20()O) alld !'edrolli (2000, 2()O I) that the later approach 

Lll1 dcrr:d"cs !\lOlltc Carlo si_l11ubtion s illlL! find th e group means DOLS es timator has 

rl,lari\Th- s111all size di<lurr;ons, Whereas rh e I-Ianis and Sallis (2003) approach fou nd that 

I:\ IOJ.S "", ), be rnore biased thall DOLS, 

Ilreirllllg (2()()2) as (i red b\' I-Iarris and So lli s (2001), has develo ped a two-s tep procedure that 

i ~ based Oil e still1:lring \,EC~ [ for l11ultiva riate panel reg.ress io n models. In step 1, the short­

ru n param c[·c l' s o f th e mo del iltc ~dlo\Vcd \"0 \' a r~' ~lCross th e i members o f the cross sect jo n, 

\\ -hile in step 2, !"Ill': homogeneous long-rull pammctcrs (the cointegration vectors) are 

l'slilllared Frol11 :l pouled regn.:ssion. The <HJ vantag-cs of the mul tivariate approach also extend 

10 allowing for th e Ilumber o f coin tcgration \"ccto rs that can be separately eStlll1atccl. 

I k nee in this :-; tudy, fh e lIsual 1 ~ l1 glc-Cr:t l1gt:r rwo srag e Leas t stlwl.res estimation rechnique is 

used as the Ihcit:ung (2002) two stcp procedure Illultivariatc framcwo rk is no t based on 

J .arsson c [ al (2UO I) coin[eg ratio n tes t. 
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CHAPTER IV: ANALYSIS AND EMPIRICAL RESULTS 

4.1 Introduction 

In thl: present Chapter, the estimatJoll results that were the main concern of this 

s rud~' :IIT presented . . As in rhe objecrjve of the study and previous chapter 

discLlssio ns, first the m::lg llltude of capital flight from the sall1ple fourteen SSA 

COllntnes IS estimated ilnd then uS ing this capital fligh t estimates the de tenllinant 

[aclO[S and conse<"luences uf fUght cap it::d in these fourtee n SSA countries are 

11lycstigated. Hence in section -+.2 the 11l::lp;nitlide or size of capital flight in the period 

I ()o(j - 2()():, from the selected fourteen SSr\ countries using three alternative 

1llethods of measurement \s prcscnl"ed . ~\nd then in section 4.3 different tes ts (uni t 

[(Jot ::lnd co integcltion) results are discussed. Finally, regression results of the basic 

models llsed to address th e ISSLIe of dercnninan[s and consequences of cilpitaillight 

is reponed and discussed in secrion 4.4. 

4.2 Empirical Results of Capital Flight 

-~.2. I. Trade Misinvoicing 

I\ [ost measurements of capital flight do not consider the possible under/over 

es timation of their estimates due to trade Ldung. The in1pact o f trade llusinvoicing 

could run in both dirccuon, i.e. eirher 11" undereswTIates the curren t account thereby 

capital flight estimates o [ O\"Cl"cstimatl's the cu rrent accoun t wluch in turn resulted in 

(>vcrestim::\t1oll of capwtl flight. These svs tclTIaUC over and under invoicing of 

e:.:: pons or imports or both can be detected through the use of partner - counuy 

rr:lde allah-SIS as IIltroduced b,· Ihgwati ( I %4) (circe! by Gulati (1987) in P 70) . The 

co nclu siun in his s tud ~ ' was thm underim·o ici ng o f exports seelTIed to be used as a 

llleCh~lllJSlll fo r capital flight whde o\·e rinvoicing of i.l11pO r[5 was much less prevalent. 
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h)r the purposes of sr ll(..I ~·ing cap ir;i\ flight, the expectation is thaI" exporters 

(im port"c rs) will systcmal"icilll~t ulH.icrinnlice (o\"erinvoice) and thereby gilin foreign 

excha nge thar IS outs ide rhe cOlll"roi of the cen tral bank or exchange authority. In this 

'Iudy, " tor" 1 of fOl1[tcc n dcbl·nr countries for the period 19t\O-2003 using the 

panner- country an alysis is employed [·0 test fo r over- and under- IIlVOIClllg . 

I·:xamining rhe parm er C ()Lln tT~' lTade sl"a[·istics of these fO llrteen co un tri es generates 

the eSnll1;ltcS. I letT onlY rhe indusrrial countries arc uscd rath er thiln the wo rld 

because p:Hrner-COUn[T~' anal~l s i ~ relics 011 accurate reporting by one partner. If both 

co unt[les fake I"Gl cle invo ices it becomcs i.mpossiblc to son o ut unclcr- and Qver-

Invo IcIng. 

By using direction of trade staristics with the industrial cou ntries as a partner and 

adjusting l'Xports and imports for a cosl" insurance freight (c. d ) factor24
, it ca n be 

obl"ained :l I11C~ISUre of invoice faking rdying on the assumption tha t the industrial 

countries rcport accuGll"cl~' . The [csulrs are given in An nex "I. 

This annex highlights l · h ~lr 1ll,1Il\' co untrIes 111 thc san1ple show lip as underinvoicers 

of exports l'xcept N ige r, h~df of thclll are also shown lip as underinvoicers of 

imports and the rest arc overin\'oiccrs. Ci\Tn these results, the effect o n capital flight 

is eithe r incrementa l or Il cgatin.: by slIc h trade invoice fa king. In [he analysis of these 

fourtee n Sub Sa haran .A friean counn·ies, trade data for 24-year period is used. A nnex 

~ prescnts summary of llua nri wti\·c resu lts, which reflects the net effects of over-and 

under inn)lcll1g. 

,\ s it shows, capital ilight is affected positively through trade invoice faking in eleven 

() f the cOLIn tri es of these 14 cO llnn:ic.:s on aggregate, where as the effect was nega tive 

in three of them from the s~lmpk cOUlHries. In fact, in each of these three countries 

<lut of I·ot'll sample countries, for most of the period , it is obse rved that capital 

illno\\·s duc to the phenomenon of o\·cr- and uncle.r.itl\"oicing. In the cases of Berlin, 

I·: thiop ia and N igeria capira l inflows occurrcd, parr.icularl~" in the cases of Benin this 

"·"s true III 1 9:-\0 to 199() of rhe 2-1 rcars and from 1995 to 1999. 
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~ illce the lIndcnn voicing of exports outweighs the over invoicing of unports in most 

of the silmple, clI!:tent ,lccuunt deficits are being unclerestinlated. Thus, all three 

tcchnillllcs 10 rncaSUfe capit:l.1 flight discussed above~ ilS they use the current account 

h lbnce under estlmme the 1e\'eJ of capit:ll flight. T herefore, it can be concluded that 

un :l\'crage adjustment fur under-and on::r~invoicing o f bo th ex por ts and i_mpoHs 

increases the estimates of rh e r()t:ll ~lm()UIlt" of capi tal flights. So in this paper the 

adjusn.:d cstlln;ltes of capit:ll flight is therefore presented in _A nnex 2, .') and 4 for the 

duee :llrernati\"(; measures uf c:l.pltal flighr. 

4.2.2. Magni tude ofCapitai Fh'gbt 

111 thiS section, c:lpital flight estimates are presented based on a C0111111011 database 

:lnd a sta ndard time period and obtained using th e definitjons ;l.nd 111ethods discussed 

above. This helps to show the range of estill1atcs of capital Hight llnplied by the 

~Ilte [nil tive definitions used, ro make a compilrison anlong the results of these 

different mCI-hods of meaSurelllent and to investigate the problenl of capital flight in 

rhe recent pasr by extend ing the plT\'ious stud ics' sa mple period. 1\!fureover, the 

>rudy attempts to determine If the ("fferent modified definitions adopted by the 

World B:1l1k ( I ~8S), and Lerbe ( I ~~S), ~' I Olp;an Guaranty ('1986) and Cline (1986) give 

rise to slgnlficanrIy different eStll11lil"es of ca pitill f-ljght. 

The resllll-s show that, imponant differences arise whe n comparison is made between 

World B:>nk (19HS) :>nd J\ lo rg:1l1 Cuacant\' ( I ~86) methods of capital flight estimates, 

])ut this difference is marginal. To in\'esrjgate thelr differences morc formally, 

,\l1ton\' and Hallett ( I ~92) method is adopted and taking one method capital flight as 

tkpenclenr and d1C esr.imates of capital fligh r obtained fron1 another 111ethods each at 

a tlll1e do regrl'ssion. It is expected that if all these 111ethocls are 111easuring sanle 

c1pita l flight" figure the cocfficil'nr of the independent variilble is unity, if not other 

wise. H ence , if the coefficienr is srati srica lJ~t different from onc, then all these 

lllerhods arc measuring- different es]-imates or some portion of rIle overall capital 

flight process . 
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T abl e .) prese nts till.' H.'s ults of rhe regre ss ion analys is conduc ted to C01l1pare these 

:tIternati\·e methods, est.imates more fo rmally than describing it inforn1aUy. I-Jence, it 

IS sh()\\·n that ("h ere arc significant di ffl'l"Lnces amo ng all measures of es urnates. The 

lest result co nduc ted to set: wcather rhe coefficient o f correlation is unity shows that 

lhere is info rm ation to reject rill S h~"porhes i s. Hence cach estimates of capital flight 

lll' I ~ · be 11H.:aS Lll"lll g differell(· portion of rhe process instead o f o ne process. 

Table .) : Regress io n results o f !"lueL lllodds taking one measure of ca pital fugh t as 

dcpendLIH \":uiable on the o ther. 

Dep end ent Variable 

Reg ressors \\,LH~ : i\ IGK .. F CLKJO 

(' 1) .. ) .1F.+ 07 8.83E+07 8000405 

(~.IIIc+II ') (4.02c+07) (2.42c +U7) 

\\]31-:.[' 050 

(0.02) 

,\[C I(F 1.:11)SB2:1 -

(1)(103-1) - -

CI.I'-F 1.3911BII2 -

(0 .1153-1) 

1{ -·->llll: lrcd (lRJ 0. (,8 0.99 

. \dJlI:-;rcd R-slJl1ared (1.6X 11.(,8 0.99 

ROlli ,\ ISI ·: (, .')IIL+I)X (' . 90[~ +08 1.90E +07 

I: :-;1 :l tI :-;I IC (IX 1.:1 ()78 .:1 9 024.78 

Ilrull (!'" :;1:lIi:;ric) IH )O( H) 11(((11111 0.001111 

T- le :; l: [ [II: [l~ I .)X~X.f :1.97 17 3.97 

P 1"0 I l ( 1- :; 1;11 i:-;1 ic) 1J()I)( II IJ.lJOO [ 0.000 1 

In rhis srulh- the magnitud e of clpi ral flight fr0111 fourteen Sub-Saharan j\frican 

Counr.ric s f() r (·he period 198()-2()().) is es tu11ated using three alternative 1l1cthods 

togerh er wit"h their adjusrmell ts f()r rrade faking, interes t" rate, an d inflation in the 

sampk pCIlod . .... \nnex. }, -+ and 5 present" th e tnagnitudc of capital flight after 
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;l dju sting rh e l'S ti_111iltCS llsing \X/o rILl Ballk (1 SlH5) or [ [be ( 1985) , T\IIorgan Guaranty 

( 19S(,) and Cli ne ( I '!HG) approach es respectJ,'CI ), . 

A, World B'lI1k (1985) or Erbe (1985) Appro<lch's C lpit<llflight Estimates 

. \s it· is presented In r \nncx J, it IS shuwn that capioi fhght estitnatc using th is 

:t ppIOilCh afrl't making the nCCCSS;l [~ · ad justments mentioned above. The to tal capital 

fl igh t [W ill "II the fourteen Sub-Sah;mln 1\ frican Countries for the period 1980-2003 

al110ulHed to L'SD I GO. I ~ billio n "fter adjustJllents. Of all these fourteen Sub 

Saharan ,\frica countries N igeria , L .. :rhiopia and Cote eI ' lvollc arc the top three 

co untrie s that have regisrcn:c1 brgc amo unt of capital flight. \Xlhere as Burundi, 

' ra nza nia J nt! Zimbabwe arc rhl.: k:ast three countries that have exp eriencecllow level 

()f clpital Hight. The res t are in the middle. 

The larges t :'lIld lowest amount of cap ital flight is cO llung- from Nigeria and Burundi 

rc~pect i \'cl~ · . L ' ~ ing this appl:oach 's estimate, it can eas ily be observed that, the 

pattern uf ca pital fLght Inciden ce can be assessed for these top and least three 

countrics rcspectivcly. For N igeria , the ca pital flight estimate \vas positjve and huge 

111 hCfW('('ll 1 ()NO to '1994 ~llld also ill bet\\leen 1998 to 2n03. I1ut in between 199 5 to 

1997 it \\'as negative reflccting ;111 inflow no r outflow. In the period of 1980 to 1990 

and reeenrh- fro m 2UO I to lOll) the capital flight was pOSItive for Ethjopja data 

whcrc;1s in 19<) 1 to 1995, it \ViIS ncgati\T. In thc casc of cote cI ," voire, capital was 

fl~l ing our () f rhe eOUlHry in the: period 19l)(J to 1987 signi ficantly except a two-year 

lllt"Cl'tUption III 19H3 and 1904, whilt.: it \Vii S ncgative fr0111 1991 to 2003 except in th e 

,'car 199'i . 

1 :u r tbe 1e,lst affected three Su b-Sa hilr:lll I\ friean countries nan1ely Burundi, T'anzania 

;Illd ZiI11IJ~l b\Vc Glpital flight \V;1:; Ileg-mivc 111 th e years fr0111 1980 to 1984 and 1989 to 

1 !J92. I:·or l) lIrlindi & Tan z;I ni:1 c:\cepr in few years is negative, fo r the w ho le s~l1nple 

period for I.imbabwc, it "'as Ilegat"'c from I ~80 to 1983 and '1990 to 2000, H cnce, 

Fo r rh e (UP I"hrce coun tries the re \Vas net" capital fLght aggrcgately and for the least 

rhrce cOLllHrics the inflow olltweighs during d1C san1ple period. 
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B . MOlgan Guaranty (1986) Method's Capital FHght Estimates 

, \n11('::\ -+ presents th e resulting estima tes of capital flight using IVl orga n Guaranty 

( I SlN6) app roach it fter making thost.: adjustments discussed above. 'The total stock of 

capit,d flight for the period Inll-21111.1 is S 50.1 3 billion lI sing the approach. Like the 

,lbove mer-hod fro m the.: result it is also noted that N igeria, E tluopia and Co te eI ' 

In)![c arc !"Ill: ro p duce Sub Sahar,lll Africa countries that scored the largest estima tes 

of capiraJ flig h r Ll slIlg th e ap]lro:lch after adju sti ng ir. \Xlhcreas Burundi, Tanzania and 

/ ,imbabwc ha\'c again experienced rh e lowest capital flight CStlll1ates in the same 

method after adju stlnent except fo r few years. 

The result also shows the patterns of ca pital flight estimates for these countries. For 

most of I"Ill': countries, capltaJ fli ght cs timarc is p OSlt1Ve for SOln e periods and 

negative for orhcr ycars. In N igcria , Ethiopia and Cote el ' l voi.re capital flight was 

posltlve for the above top rhrec Sub Saharan 1\ frica countries in the period between 

1980 - 199() except o ne and r\Vo ~ .. car interruptions for the second and third 

countri es respectively. On the other hand, in the period "1991 to '1994 it \vas negative 

for EtlHopl" and Cote d' [voile and from [995 to 1998 ca pital flight estimate was 

negative for N iglTia. 

C. CHne (1986) Appro[lch's Clpitai Fligbt Estimates 

The ad justed Clinc's approach estimatc is presented in A nnex 5 for the s~llnple 

period ,ll1d co untries. Us ing this method , as presented the total capital flight 

am o unted lu L1SD 50.0 billion . TIllS method's capital flight estimates are large for 

the ab()\·c S,lme three cou nrries and smail for Benin , Tanzania and Zimbabwe 

respecti\·c1y. The rcst coulltncs ill this approach are in th e nuddle & expenence 

modest sizc of ca pital flight. 

,\s expected, cap ital flighr estimates depend o n the deflllition used in es t1n1at10n. 

Wu rld Bank ,md Erbc 's method "iclt! the highest level of capital out flow, where as 

(:line's merhod vielel th e lowest (:sti mates. The Ivlorga n G-uaranty method gives level 

()f Gl pi tal flight, which is III be rwce n the two. There is, in general , very btue 

63 



] ()()5 

d ifference bc.t\\"Cc n the cs rilllmcs ohmi ned by using the [" I orga n CWl.GII1ty method 

and th ose ()br~ incd us ing thar of \'\forkl Bank ,mel Erbc. 

It" can abo be no ted th at, in th e years when there were Glpita l ilight a significant 

portion of borrowed capi ud finance d an (J urflo\\! of priva te cap ital, therefore, no t all 

r-he t imc -borrowed fun ds we re lI SL:d to fi nan ce current account d e fi cits. An nex 6 

presents dlC resulti ng sum of cap ita l fligh t estimates using three methods for the 

,clected fourreen countrie,. In ,·he period 1980-2003 the ratio of this ca pital fligh t 

<.:stimatcs to these coun tries' cha nge in deb t" and G .DP to show clea.rly th M fo r several 

()f rhe counrr ies, rhe amou nt" of ca pi ud fli ght was weU a s ig nificant pro po rtio n of the 

increase in debt and G 1)1' level m 'er rhe period of 1980-2001. lvlo [e specifically 

e,cep r for Ilcnin, Burundi, Sud an, 'tan zania and Zimbabwe, capita l fligh t actually 

accounts for 5 - 15 (I ~ ) of debt :lcClIl1l uiation. And for the S:1l11e gro up of countries 

"he al110uilt o f capital flighr was c,cccdcd the total of their GDP level in the pe r:iod, 

This is n U l' fo r the capind flig h t es tima te using the firs t ap proach. 

(;i" c tl the fact tha t N ige ria, Ethiop ia and Cote d ' Ivoirc o r these Sub Sa haran Africa 

cou n tries a rc suffering frol11 both the si\\' ing & the foreig n exchange constraint, have 

higher <lycragc debt-GNP ratio, the :Illlount o f foreign exchange fleeing every year is 

s ubs tan tiaL [n f:l e t th e same arnounr uf c:1piral could probably have financed the 

interes t pa ~'mC[HS of tota l cxn . .:rnal deb t ]';1(...1 it stayed in these cou n tries. 

4.3 TEST RESULTS 

In this s tULl\- different P ;lI1 C[ un it root tes ts are used to investiga te weather th e 

\";ui:tblcs arc s tatio nary or not. Thi s is lInW<.e the tladitiol1:t1 p:tncl data analysis 

tccbnililic where by no attcnuon is gi\'cn to thc Stationarity o f the variablcs involved 

O [ it is ilSSlI lllCd rha t the \ ' ~lr i :lblcs in rh e J1:lncl da t:l sct :tre statio nary. Howcver there 

is a risk of ge tting spurious 11 . .: swrs in the traditional approach especially when time 

( I) is \'(.T~· brge and c ross-secrion un its (N) is sI11all as the time seri es data properties 

()urwcigh . ()ncc rhe \Tariables orde r of integration is identified nnd if they happen to 
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be in diffc.:rcnt ord er of integration or Integration of order o ne, T ('I), it ~uggests next 

that th ese \',uiablcs must be Jl1 vcstjga rcd to check if they have long - run rela tionship 

(co-in tegration), Hence in thl s pape r the multiva ria te fran1ework cointegration test 

deYC loped b,- I_arsso n d "I ( 19%) is e illp loveci. 

4.3.1. Panel Unit Root Tests 

As it is di ~cu ssed in th e prc\rio l1s chapter, there are 111any panclunit root tests. In this 

study ;1 r()t-a] uf six unit root tcsts ,1I"e cmployed. T'hese include Levin and Lin (1992, 

1993). Ilreitung (2002), 1m, Pesaran and Shin (1997), lVladdala and \'\Ill (1999) . 

1\ fad ch la and \'\I ll (1999) and Choi (lUO I) as well as H aelri (2000) tests . t\ U except 

Iladri (2U(JO) ha ve null hypo th es Is of L1nlt root against the alternative hypo thesis of 

no unIt root w hereas Hadri (2000) test has the reverse. The test results arc presented 

ill £\l1nc:\ 7. 1-;' 1'0111 the table it can 1)(: concluded that all alterna tive ll1easures of (api/al 

J!1~lli is an 1(0) variable anel from the ddcmlillCilli lklllclble ... except capital availability ( 

1,1\ V TL ). whieh is an J ( I ) , the remaining four variables are an 1 ( 1 ) variables. 

These \ '~I rlables that arc used in the.: estimation of th e prodl!llioll jillldioJl arc both an I 

(11) "nci I ( I) ,-a riab lcs . I\ ga in taking most of the tests, it is clearl y seen tha t, variables 

im-olving in the.: estimatio n o f the ,~m)JJ!h lJIodei arc an I (0) variables except the 

Jnstabilitr index which is an 1(1) \ · ari abll~. This is so bccausc they arc computed by 

di fferencing::tll J ( I) \'aria blc.:s while they are.: in level. 

I-]owcvc r, all te,..;ts have their OW Il limjraaons. Of all th ese unit root tes ts, Hacll'i 

(::2000) h: ls been selected as It ha s advantages over the rest by assluning individual 

prucL'~SCS for each Cl OSS sectio n arc not lllclependent, T his implies the test uses th e 

panel dimcll sion of thc data. 

4.3.2 Cointeg ration Tests in He terogeneous Panel 

. \ s also discLlssed in the previolls chapter Larsson et al CI 998) co intcgration test 

b:tsed on indi,·idllal cOllntri e.:s rrace statistics is en1 ployed [ 0 test fo r th e nll1nber of 

coilltegration 'Tctors in each modeL The results of the Larson et al (1 998) panel Co 
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integration t('~,as for d<.::t<.::rminan! " ;l[iablcs, production fun ction and g rowth model 

, 'ariablcs are g i,'cn in .Appendi x X- I (), 

The rcsrs indic:lte th e existence of h,·c & exactl y one cointegrating vectors in the case 

of (ictcrminant vari;i\) lcs <Ind producrioll function argumc nts respectively, I t is also 

ll()tcd rhm there arc fou r ~llld rhree co int"egrating vcctors at 5 perce nt and 'I percent 

slgnific\Ilcc lc"cl respcc r i\'d~ ' fur g rowth model ,'ariablcs, Evcn tho ugh thcre exist 

more than () Il l' co integ raring vcc rors fo r derernunant and growth models' variables, 

in th is stud" csrimation is cn rrinl t)ur ()nl~ ' fo r onc of the co intcgmting vee ro t. T h is is 

bccause first" there arc no estimation techniq ues and software thus developed to 

soke rillS proble m exce pt Brietunp; (20()2) . Second ly eve n i3rie tunp; (2002) IS 

ass Liming homogeneous cni nteg ratio n 'Tctor unlike that of Larsson et al (1998), 

which is used In this paper. Ilrietung (20()2) criticized the Larsson cl ,,/ (1998) test by 

saying that the tes t sta tis l"i cs ass um es that the cointegGltion vectors arc different 

acros:-> I (l-k!'c rogcl1cous co inrl:gratiol1) whereas his framcwo rk :ISSL\111CS that the 

cOlllteg ratloll \Tcctors :.1I."e th e sa me fur all cross section units (holllogeneous 

co intcp; ration). I-lence, III d,i s stllck Brietung's (2002) two-s tage parametric 

l'S nmation tcchniclut.: IS no t :Ipplicable. JZather the usual two stage least square 

estimation proccclUle IS appLiecl where by in the fIrst step the lo ng rLln model is 

estimatcd and in th l: sccond step rhl: ECi\ f IDodel is cstunated. Thc results are 

prcsl:nt"cd in the next section, 

4.4 Es timation Results of Determinants and Consequences of Capital F lig ht 

I n the lasr section it is obs<.:: rved rh:lt therc exist coin tegration vcc to rs among 

",Hiabll~ s invoked in each of thc threc \'ariants of these lllodeis. This sugges ted that 

!"Ile lung - run n:lationship among rhesc "ariables, The three alternativc mcthods of 

cn piral night" IllcasurClllen t :He used in Cilch of these three models - nanlcly the 

dUc nninal1t, production funcrion and g row th models. H ence, there arc ni.ne 

regress ion resu ltcd that would be di scussed in the next sections. In sectio n 4.4."1 the 

es um:ltion results of the fi rst" model i.e. detern1.i.nant nlodel lS presentcd, Then in the 

subsel lu clH section the product"ion fUllcrion and growth models results will be 
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discu ssed to show the negm.ivc COllSCl]llCnCeS of capital flight fro m ca pital scarce 

developing coulluies. 

4.4 .1 Es timation Results of Determinants Model 

Conducring n :ctor error COITl'ction model (VEC~'I) es timation tech niq ue using two 

stage Icas l slluarc estimatio n procedure, rhe long - [un lll oclcl lS cs tllnatcd in the first 

srep and rhen rh e shon - run errur c() lTccrjon model is csri11l<1tcd in the second step . 

. rill' estimarion results of borh rhe long and short - run models are presented in table 

-t and 5 below, The dependent variables used in regression 1, 2 and 3 at e capital 

flight cs ril11:t tcs using the thn:c methods respectively. 

Table 4 estimation ResLlII·s of Determinants of Ca pital Flight 

Reo'ression 
'" 

Regression Regression 

Regressors 1 2 3 

C ~.99 9.99 10 

(0.005) (0.003) (0.003) 

i<...l\ VTL 0.57 0.33 0.3 

((I()}) (002) (0.02) 
()V,\L o 144 O.UO 0.0235 

(1l.1l1 ) (O.OJ) (0.0050) 

DEBTeDP -11.1101111 4 -0.( )()O2 -00002 

(-LK2L-05) (2.79E-05) (1.13E-05) 

CCD I'PI-':C R -1I.(JI)2 -0.00 13 -0 .001 

(1J .1I1l1!24) (DOOn) (0.0001 ) 

CDC - I.%E-II -2.75E - 11 -2.52E-ll 

(5 1IE-12) (3 .81 E-12) (4.62E-12) 

R-scluarcd 11.999 0.999 0.999 

1\d jllsted H.-sli l 11999 0.999 0.999 

A kaikc info eLi ) - 1.19 -119 -1.19 

r-s t~lti s ci c 1507373 412375 32314H7 

Prob(F-srarisrj( 1I .IIIlOO 0.0000 O.OOOD 

Uu rbin-\X1a tS <)J 1.57 1.92 1.82 

Wald Tes," 34250408 82550704 6622445 
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The tilble shows tha I" rhere arc () Ill ~ ' mino r differences amo ng th e three regression 

resu lts. l 'hl' fi.rSf column of the table shows that the dependant va riable is taken to be 

ca pital n ight cstimate using the World ilank (1985) o r I-: [be ( 1985) approach. The 

second ;tnd las!" co lu m ns of the table show tha t th e dependent variable is gener:lted 

using the 1\ lorgan guara nty (191-\1i) apprmch and Cline (1981i) meth od respectively. 

This could be due ro rhe si.mibriry of fhl' t'hrec methods of measuremen t in the sense 

rhm one being thl: adjusred Dr modifil:d \'l:l"sion of the other. 

Il owc\'C r. of all dere[minanr nriables rhe ratio of debt to GOP is fOllnd out to be 

insiglllfican r b~' h~t v ing the unexpected sign. T he rest fou r detcnninant variables are 

significtlH both in having expected sig·ns ~tnd sta tistical signifi cance. It can also be 

nored from the table that among the detenninant variables the availability of fo[eign 

Gl.pital that p rox ies the endowlllen t of capi tal in these developing countries eco nolllY 

ilnd o\Tlyaluation of the domesti c exc hange ra te over and above the actmtl excha nge 

rare affect the ca pita l flight pos irivck. which impl)' that the latger the availabi.li ty of 

!lew loan d isbursenlcnts from different sou rces denOll1.inatecl in foreign currency, the 

higher \\·ill be the incidencc of ca pital flight and sinlilarly when there is an 

()\'elTaluarion uf the do mestic exc hange rate due to di ffere nt reasons or when tllcre 

is a pcrccption by asset holdcrs of oven'alua tion, capi tal flight is likely to increase 

;tlld rhe problem is aggravated furthl'r. 

()n rhc other hand unlike the abo,"l' d iscussed two factors. change in domestic credit 

:",d the per cop ital GOP grow th rates differential have a negative effect on the level 

uf flight capital. 

Thi s i.mpLics that when therc is a change in domcstic crcdit available to the res idents, 

which is denomina red in local currency ~l. s well as when th ere is a large discrepancy or 

difft:rences betwcen the per capim (;1)]1 growth r:1tes of r\frican countries and that 

or rhe 'hl':n'c n' country o r LISA, 1"I1e Icvd of ca pitaillighl" would decrease. 

The depe nd ent \'ariables used in regtessi"n I, 2 and 3 ate the change in capital flight 

cs timares using the I"hree methods rcspcctiycly in the next rable. 
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Table 5: The I ~': u()t Coucction Model Resu lts of Capital 

fhght Determinants 

Reo' ression 
", 

Regression Regression 

Regressors 1 2 3 

D (K f\ VIL) 11.14 0.165 0.189 

(11119) (007) (007) 

D(m '/\L) II . ()2 11.030 0028 

(11.11) (010) (0.098) 

D (OEBTCDP) o OOO! O~OOOI 7.'15E -05 

(O.IJOO2) (00002) (0 .0002) 

D (CGDPPKGR) - ~~91 1::-05 -0.0005 -0.0006 

(()()1I06) (0 .0004) (0.0004) 

D(COC) - 1.441·:-11 -2 .78E - ll -2.83E- l 1 

(:->29 12- 12) (6.11 E- 12) (6.00E-12) 

RI:::SlD (- I) -II~) 7 -0.65 -0 .66 

(() .()46) (0.0%) (0.056) 

R-Slju;:Jrcd ()22 (US 0 .. 39 

,\djusted R-Stluared (J 17 (J.34 0 .35 

Akaikc info criterion -2.34 -2.94 -2.98 

I,'-:·;ultistic 72.93 S9.37 108.26 

1>[( >b(F-sta tis tic) (J(J(JOO (10000 0.0000 

t)urbin -\X/atson stat l .. )t) 1.95 1.% 

\XI;lId Tests 2 15.55 399~56 334.02~ 

Table 5 shows the three regression results of rhe short [un - error correction lTIodels. 

I,i ke in !"llC long [un analYS IS, also there are only lllarg inal differences anl0ng the 

est.imation results of the three models. In regression 1 shown in th e ftrst colu111n , of 

the abo\'c fl\'c clcternunant \-ariablcs only overvaluation of d0111estic exchange rate 

,Inc! the ratio of debt to COP are insiglllficant statistically, where as the rest are 

significant short run c.\ctetlll.inants of ca pital fught borh in having expected signs and 

sl"iHistical significance. (Jne imporranr re sul t here is thar unlike the result- obtained in 

the lung rlln an;dys is, rhe ratio of debt to COP, though, is not sta tistically significant 

It has the l' xpected sign . Hen ce 111 rhe short run the level of capital flight is likely to 

be affccted pOSLUYCh- as tlus ratio llle teases. Tlus could either affect the perception of 
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rl'sidellts or ~sser holders towa rd s h ig-her ruture taxation or by showing thell1 the 

nOll -cO ll duei\TI1l'SS of the dOl11L:sr ie p()lic~' environmen t in th ese Su b-Sa haran 

. \ friean eounrnes. 111 th e resulrs of regrL:ssion 2 and :, tha t takc capi tal fligh t 

l's l'imarl's using J\ \O[gH Il gll arallt~ ,ls and Cl inL:'s approach, in add ition to thc above 

signi ficant \':l1' i:lb ks ill t l'grL:ssioll !. ()\ 'c ITillwHio n of domestic exchange rarc is fo und 

(lU I' t() hl' st:nis tic.a ll \' signitic:tnt :llld has rhe Lxpec tcd sign, I-:\ ence, it can be 

concluded that excL:pr rhl' [:trio or debt to GO P, all the rest fOUf determinan t 

\';I riab lcs discussed abon: llcrl'l'1l1ine rhe le,"c\ of capita l flight bo th in the shott - and 

long - run III rhe sel ected fourtel' ll SS I\ counrries fo r the sample period . 

()nc importanr find ing is thaI', in these rhree regrcssio ns the speed of acljustrnents to 

words the lung - ru n ctjui libriu11l s tatc an.: 37, 65 and G(' percent respcctively, H ence 

I'hl' speed of adj usrm en r is fasrcr in tilt.: case of the second and third Illethods of 

capir.al flig h l Ill l" ISUtl'lllenL 

4.4 .2 CONSEQUENCES OF CAPITAL FLIGHT 

In thiS s nld~· 1-\\'0 attempts atT made to tlwlII(iry Lil e effect o r con seq uence:; of capital 

flig-h r on the s,l'kcted SS,\ cOLlnt'tjes econom y, O n L: is 1'0 guantify how Illuch worth 

or OUI'Put is forgone from t llt~sc sample co untries eluring the san1ple period, where as 

!'IlL: ul'her is ro create the link bctwel: 1l capi r:;t\ fligh t and g rowth throug h causatio n o f 

capital in sr~lb ilir~/ . In the foLlowing sl'c tioJls rhese two aspects and analysis results are 

p rL:senrl'd :llld discussed, 

A. LOST OUTPUT ANALYSIS 

,\s it is repo rted in section -L1.2, there is o ne coin reg rating vecto r among the 

\'ariables inn)kl:d in thl: l'stim;u'ioll of rill' Cobb - Dough s production function. And 

dlC eSl'im,Hloll res ulrs of rhe base regressioll, which is es tim~ltcd witho ut co nsidering 

ca pital night ro represent rhL: Ilou:ll k"cI of prociucrjon Ilnd makc comparisons wi th 

the l'slilll;lfl' of output considering thl: flight capiet! that o th erwise would be used in 
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rhe production process of rhe dOlllcsric cc()no l11 ~' . Tht: [cgn.:ssio n results are given in 

table (I and 7. \\'here the later shows rh e short [un - errOl correctio n 1110dd. 

T bl G ECM ~ P d a e : or ro uctlOl1 F ut1ctJ on W' I I t 1 an d W' I It lou t C . I F!" I apIta 19l1t 

Base Regression Regression Regression 

Regresso rs RCf.1l'c ssioll 
~ 

1 2 3 

!)0~N (;!) I N \ ' cllrr) II.IIX - - -

(111 11 ) - - -

D (I.i': I .. \lH lR) I.X-1 2.05 2.0(, 2.02 

(11211) (11.213) (lU I) (02 1) 

1J0~N\\ 'nl, Fe; DI) - 0.0-12 - -

- (11009) - -

I) (LN~ IG"Fe;D I ) - - 0.04 -

- - (0007) -

D(LN CI .I( I 'C I) I) - - - -I.60E-02 

- - - 0.0 1 

RESJD(- I) - ().~ 5 -11.213 -0.23 -0.24 

(11.111-1) (U.034) (0.035) (0.035) 

R-:-i<.!uared liAR OAt 0.4'1 0.42 

.\djllsrccl R - ~q ll,lrcd 11. -15 0.37 0.38 0.39 

.\k:likc info crilcrioll -2. 099 -2.86 -286 -2.88 

F-s l;lIis ric I (Li 1<) I 1.(,7 12.03 12.47 

Prob(F-s f<l [i SI1 C) 11 .11111111 11.0000 O.OOlJO 0.0000 

J)urblll- \, ';Jtsoll s1il1 l.flX 1.7 1.(.9 1.69 

\\ '"ld Test I XX.SH 153 .91 I (,(J.n 169.50 

In borh rhe lung as well as short" - run models results it is foun d out tha t aU the 

argulllenrs i.e. labor and Gl.piral (~I S measured by the above djscLissed three 

:drern;UI\Ts) arc sta tisticn ll y significant" and ha ve expccred signs. E nlploy ing equation 

.).33 in ( :haprcr Ill , rhe csrimatlon Icsulrs ,He presented in the fo llowing table. 
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T bl 7 P d t a e ro UC lon F unction W'! It 1 an d W'th t C t ou t 1 Fli h apt a 19l t 

Base Regress ion Regression Regression 

Reg ressors Recrression ,., 1 2 3 

C 7.02 7.57 7.98 7.36 

(051 ) (0.62) (0.55) (0.58) 

I,NCD1NVcLlrr 0. 13 - - -

(011 1-1) - - -

L N I.II\Olt 0. 75 11.83 U.8 0.81 

(11.113 1 ) (IJlJ34) (11.03) (0032) 

I .N \\I\l-; I:CDl - II .IIS - -

- (00 1-1) - -

I.N il l C 1-; I~G OJ - 0.09 -

- - (00 13) -

I.NLl.kl :CDI - - 1.1 0E-Ol 

- - (0.014) 

SlI1ll of Pred icted V" ILlC 1.%1(,71':+12 2.K07 (,7E + 12 2.049£+ 12 244 1 17E+ 12 

Los t Output - 8.45997E+11 8.732E+10 4.79493E+11 

1{ -slju(\lTd ().9r;~ 11986 0.987 0.987 

.\djusrccl R -squa rcd O.9X7 11984 0.986 0.986 

.\kaikc in fo cri \t'.'·ioll - I . X-~ -1 .69 - 1.73 -US 

1:-s l;lnsnc I (l l -I. X] 1315.25 1442.5 14.8007 

P re lb(F-s La Li sl ic) 11.110011 11.0000 IJ .OOOO 0.0000 

J)urblll -\\ ""ISOll s ial 11.-15 0.-13 0.48 0.-18 

\\ ',l ld Tests 11183. 16 1568.56 1584.69 1 27l.00 
N "" . I il, IlgllI'~ 111 1, . lllnlhl~l~ ,Ill ~t , lI)d,lId lll'JI~ . 

The last [o\\' in t'his !'abk represe nt's th :n , th l' outpu t that is lost due to inavailability 

or nigh t Glpjt~d in the producTion p rocess of th e dOll1estic eco noll1Y. It is clearly 

presented Ih"t LlSD ll41l.0, K7 .. 1 and 479.5 billio n "mo unt o f total output in the 

~ am pl e period IS fo rgone due t() ca p ita l njght es t.lll1ateci us ing the \'\lorlcl Bank (1985) 

0[ I::: ,be ( 1 ~:-;5) , ~ (orga n (; " a "'lIl t\ · ( 19:-;0) and Cline CI ~R7) approaches respectively. 

B, IMPACT ON GROWTH 

! 11 this secrion one of the most im po rtant result o f the study is presented. In table 8 

:ll1d I) regrl'~SHlil results bascd 011 l'l]ual-ion 3.36 is prc..:scnted. Table 8 presents the 
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cs tllll il. UOll results u f the long - rLlIl model whereas table 9 r epresents th e results o f 

dlC I:, C: ~ I lllodei. The dependent "ariable is the annual rate of GOP growth. 

Table 8: Capital Flight Impact on Growth 

Regressio n Regression Regression 

Regressors 1 2 3 

r: 1I.(i :2 (i.02 002 

(11111 I) (l lOll ) (0.01 1 ) 

Ck 11.110 ().()9~ 009 

(11.111 I) (OUI I) (0011 ) 

CL -11.111 -() () I -0.01 

(1111 1) (00 I) (001) 

ex I 1.II~:l 0.042 0.042 

(II IIIIS) (11008) (0008) 

I , -KS 11-':' 1 I - -

(HHlC:-II ) - -

I, -S.NE- II -

(:l.:l7E -1I) -

h -6.63E- 11 

(261E-ll) 

R- ~ llll;lred II.%R 0.%9 0.969 

, \diu ~ rcd R-sclwlrcd 11.%6 0.967 0.967 

;\kaikc info criteri()ll - 119 - I. J 9 -1.19 

1-;"- s t<lllsl"l( 52~.1i7 525.24 52~. 78 

1)[( )b(I-:-s t;l tis I Ie) 11.1111011 II.OIJOO 0.0000 

J)urbin-\V;lrsoll stal 1. 32 1.3 J UI 

\, 'ald Test 7S:l3 .7: 7819 .(1 7697.1 

l!l both rabies except th e growth rate of labor, all the res t regressors involved in both 

long- and shorr - run modds arc found out to be statistically significa nt wjth expected 

s Ign. Taking rhe level of ()utput as dependent variable, fur this study the \rariable of 

interest is rile ins (abilit~· 11lLil'X C()mplHl'd using eCJl.-lation 3.37 based on the capital 

!light l' SrimalTs obtainl'd using the alrnnarive methods. And as it is show n in the 

lables, capital In stability due to capital flight can affect economic growth negatively 

borh in the.: lung as well as in the short tun. 
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T able 9 Error CorrectIOn model of Capilal Flight Impact on 

Regre ssors 

I) ((;k) 

I l (( ;L) 

1)( ;X) 

JJ ( I ,) 

1)( 1-) 

1) (1;) 

R[SlD(-I ) 

R -;.itillarcd 

,-\dju;.;rn[ [\ -scjllarcd 

,\k"ikc inFo critcrioll 

1:-SUll SI"1C 

Pn )b( I :- s I ,I t ISIIC) 

J)urbill -\\ ";ltS()!l srar 

\\ '"Id Tc, ' 

Regre ss io n 

1 

11.117 

(III II I) 

-1 1.11115 

(11.111 ) 

11.1 J(, 

(I J.II()H) 

-703F- 11 

( I%E- II) 

-

-

-

-

-11. 97 

(O.0}2) 

11.99 

O.t)() 

-:!. -J:l 

I ~ ()7 .X2 

11 .\1011( I 

177 

.,01175 

Regress ion 

2 

11.07 

(III II I) 

-I LOllS 

(1101 ) 

0.06 

(IIOOS) 

-7 .-IOE- I 1 

( 1.9SE- l I) 

-0.97 

(0.032) 

(J99 

099 

-2.43 

I H06.99 

Ii .II()()() 

1.76 

3() 100 

2()05 

G ro\vt 1 

Regression 

3 

0.07 

(0.0 11 ) 

-0.005 

(0.01) 

0.0(, 

(O.OOS) 

-

-

-

-

-3.s6E-II 

( I.SOE-ll ) 

-0.97 

(0032) 

0.99 

0.99 

-2.42 

1785.1 2 

0.0000 

"1.77 

29623 

i\lo[c()\'C r, ,-here IS also hig-h speed of adjustment clluai to 97 percent towards the 

long- [till Ill" cllu iiibriul11 state as ir IS shown in the la st row of th e above table. 

The g.f()\nh [;He of labor is s !'atistic:1U~ ' insignificant and has opposite sign of the 

cx pcctanon probably because in (his s tud~' the toral pooled labor fOIce frolu all 

Sl'cl"ors (l( Ihe l'conom~' as g l\' l' 1l in world <..kvelopl11ent indicators (WDI, (2004)) is 

used. Thi s impLies that since I" hcrc is hig-h uncmployment pro blenl in the sanlple SS.A 

CnUlll"Ilcs, rhe marginal con tribul"ioll ()f labor in these ccollo nues rnigh r be mjnu11al 

( lr 11 C,l'.;'1fI\"C. 
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CHAPTER V: CONCLUSION AND POLICY IMPLICATION 

5.1. Conclusion 

III the last few decades, the A frican debt crisIS has brough t many problems to d,e region. 

The.," arc farced ro gc nerate large trade sUI:pluses whiJc facing restricted world 111arkets, as 

wcll as to cun~1I1 imports. In additjon, but to the opposite th eir domes tic capital has been 

placed out of (he region b~' different age nts. I-lence, the overall effect on the regions 

econom y was devas tating as it is a ca pi ta l scarce region. 

III this p il pcr, ;u·ten1prs are made to examine the key issues in the litera tures of capital flight, 

incl uding the lllain mCJsure ment methods of its magnitude and a discussion of its 

dcteuninants as well as consetluences on the domestic econon1)1 . For fourteen sub- Saharan 

.\ fric Jn coun tries during 1980-20()3, th e magnirude of capital flight, using three alternative 

Illethods, estimates arc constructed. Taking these estllnates as dependant variable, the 

possible fac tors respo nsible for capital flight arc analyzed by applying a portfolio selection 

model del'eloped ],1' J\ Iarkowiz ( I ~ 52) & mod ified for the application of the study's problem. 

1 ( is further in vestigated to show that ca pital fhght has a negative itnpact on these 14 

c() ulltries economy th rough the assessment of lost output and its link with capitalulstability. 

The fi nding-s of this study su gg:c~1" thar rhe magl1ltude of capital flight for the selected sub­

~; lh<lr(ln r\ friean co un tries afe high and still (I serIOUS issue in recent years too. Nigeria , 

1 :,I-hiupla and Cure D' \voirc arc found out to be the top duel' highly affected countries in 

Ihe salllpic. Thi s finding is same as th e results of Boyce & N dikumana (2001 ). On the 

c() ntmrr the least three co untri es arc being Burundi, Tanzania and Z U11babwc; where as the 

rcmaining countries arc IL1 between. 

1-':c0I10Jll etric ~lll:lI~"sis JIl this paper shows that, except the ratio of debt to GDP , aU the rest 

dcrcnninant \'ari ablcs namely fo reign capital availability, overva luation o f exchange rate 

growth differcnria l ,l nd change in domestic credit are found out to be a significant 

dL' (Trlll inants ()f capital flight in the long- run , where as o f these fo ur significant variables, 
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l"\ ccpr ()\T r\,;lllI ~n() n of exc hange rate. the [cst arc :l lso significant determinants in the short­

run rpo. 

I [ is abo see n rh:\I" capira\ flight h:1S indeed :1 11 cgmin.: lmpnct on th e d eveloping- co untries 

('eU110ITl\', This i s Ilrs! b~' loosing o ur put' w hi c h co uld have bt:c n pro du ced in these cO Lllluies 

had the l1ight cal'iml staved or revC[sed back home. It is quantified that between USD 87.3-

:>-1(,,(1 bil lion of ou l put is forgone aggregarek from 14 cou ntries during 1980-200 1. O n the 

41lhcr h:l.nd, du e to Its link w.i rh ca pir:d instability) capital flight has it n ega ti ve effect o n 

grow th of th ese COlllltn cs econom y. 

5.2. Policy implication 

The issli e of clpital fligh t is it vcry cOllrron;rsial onc on th e Olle hand it is viewed as 

Sll111cthi ng- which is de terminan t (0 economic dc\'c1opn1cn t o f it developing co untry; o n the 

()rhct hand it is co nside red as a re latio nal eco l1 o mic response to hig her retu rn abroad . 

. \t the p oircy b·d oll e thing that should be Iloted is that cap ital flight is a ratjonal response 

el( ccol10 11lJC agc nrs fo r a serio LI S bIe~!I \ d own of domestic policies. So polic ies sho uld be 

based o n how th e p()lic~ ' markers defin e capim l tlight, 

llence policy make rs ha ve to recog nize the need fo r Inacroeco no mic stability in order to 

s \{: m co ntinu cd Glpiral flig ht and induce irs re\'e rsal. I \ S lhscussed, th e causes o f tIus 

ill s tabi li t~, l11 a~ ' be w ro ng o r n o n- impkmenudJle cco nolnic polices etc. \\lhatever the exact 

rl': IS() Il S, w he n :J c() L1lltr~ ' ex periences ma CHJeCOnOlnic ins tability this may cause budget 

dcficirs Illcrement, cu rrent accou llt dcfi c lts Incremcn t, occlluencc of exc hange rate 

(\\ 'c ],\,i1luation. incrclllcnt in infLII'ion ra re Cl'C . 

111 all rhese GISeS, ma c roeco no mic ins tabili ty leads to (indirectly) increasing taxes and tax- like 

dlsl'oHi o ns. This luwe rs returns and in c n .: ase ris k and llncerti1inl'Y o f donlestic investment o r 

:I ssc t and inc[(.: ~lscs incentive for capiti11 flighr. 
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\ ~ ir i ~ found our afrcr ilpplying the srandard portfoLio section model, which has retu rn and 

ri sk :lrgUI11Cnr~, rh:n rh l: ~ ignifi canr causes of capi ral flight are di sc Ll ~scd above. I-knee po licy 

11lakcrs ha\'l: ro ("()nsider I'he poLicies regarding these va riables, 

Foreign c:lpit:cil UtiHz:l tion 

.\s shown in rhi s paper, rhe availabiLi t~ , of fo n.: i,u;n capital wh ich is proxied by the newly 

disbursed loa ns &. ,\id s, is one of imporranr determina nt for flight ca pital by g iving: incentive 

10 Ihe pnlcririoncrs in these Sub-Sa haran ,\friean countries. Hence there t11USt be ,tpproptiate 

pI )li c~' or p()li c~' mi x that idlow thc effccl'i, 'c utilization of these avn ilable resources, T he 

dU llors! creditors and Licbto r countries' g0\"(.: rnl11cnrs Gill work rogerher & with rhe help of 

d()se follow-u p on what h:t s been done with the money. 

Eycbange rate polic), 

The second causcs for capira l flight is rhl: O\'l: IYidua tion of do mcstic exchange ra te, The 

policy makers til rhe cenrrnl Banks of these fourtcc n counaies must design a po licy that 

cOlllrols the oyer/ Lillder va luation of e:\:ch,Jllge r~lte fro n1 tha t of the actual exchange rate as 

it help s ro ;1 \'oid rhe pcrception of asset holders I·hat there is going to be higher ra xatlon or 

(ax like disrort.ions Oil rhe ir in vestmenr or ~l SSer huldings, 

R:lte ofGrowtb differentiIll 

Thc rhird vilrianr of capiral flight determinant" is rhe difference be!"wcen the per ca pital G'.DP 

g rowth rare of J\frican c<Junuics and that of L1S,\, I': \'cn though, it Inight be very difficult to 

rl'Cotnmend , I single policy package th,l1' can speed Lip th e 1\frica n countries econolllY. from 

the resulrs of thi s s rlld ~' it is impli ed thilt narrowing the ga p betwcen the g rowth ra tcs o f th e 

tic\'(:loping &. dcn' loped nal"iuns is inc\,irablc rhrough a nux o f different policies . 
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Change JiJ domestic credit 

hll all ~·, rht; imporralH [t;sult rh:1r t;lluall~ r dere rmines C<lpital fEght from su b- Sah aGl n African 

countries is th e :I\'ailabiJity of credit denOlninatcd in local cunene)" . Thjs factor is fou nd out 

10 redUCt; tilt; c:1p iml flighr probabl~' cl ue to Jlon-availability of foreign currency to convert it 

t )r serious follow-up b ~ ' the knding commcrcial 13 anks clisburst; ment- after disbursclnent or 

dlle ro rhe dt;c isio n o f fo reign asse t holdc rs ro im'cs t their fore ign capita l instead of placing it 

:lIno:ld as a snfcgua rd not to loss their in\'cstm cnts mad e out of domestic credi t. Hence, the 

crl'd ir polic~' or these sub- Saharan African countries must be designed in slIch a way that the 

gr,I1Hcd 10~lIl s arc used cffcctivcl~1 fo r rhe inrcnd ed purpose as weU as not diverted in to the 

UllilHt;ncled purposc rhrough c()l1\'e rsion of the loan from patal.lel markets and placed in 

f( )]:cign Banks. 
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Annex G 

Th e ratio of T otal Capital Fl ig ht to Total GDP and DEBT fo r th e period of 1980-2001. 

Total Capital F light Us ing Total T o tal Ratio of Ratio of Ratio o f Ratio o f Ratio of Ra tio of 

Co untrv Appmach 1 ! Appro ach 21 App roach 3 GOP D E BT KFI to GDP IKF2 to GDPIKF3 to GDPIKFI to DEBT I KF2 to DEBT IKF3 to D EBT 

RC1lI1l L:!I-SllS21 1 333350.63811 2361-81S'-+314!121 .. nx~51)( ~~,'J_)::'15r+lj 3J131 0.001 lI.tl61 fI.lI-I1 !l.1I111 !l.1I11 

IBurund l - 1. 26538£+1 11 -5-5-333281 1108686-Ui51 :!I-l<J·U:!707711 <J 1511 E+ lj -588. - II -1.681 0.051 -66 11 -o.!)31 11.110 

COle d h "oi re 2.0595 1 £+121 6625---9 121 6-93699-G 712.3(.1)l3!·:+11 I H,23XloI.E+l '>1 869311 2801 28-1 5681 0.021 1101 

E Th iopia 2.1 -8-5E+121 -1205256-51 - 20 10-388011.2311.11':+ 111 I.-IW32F+ l il 1768281 5-81 58-11 1-1 831 0051 0.1l5 

Gabon 5.35398E+ 111 i -l--09238GI 1.f62-l2291Gi <J77X70-l:JIII-l! 7.5XiM,J ·:+ lJ 5r.5 II 1.5 11 1.501 -061 0.021 0 .110 

1(CI1\":1 S.5---SE+ 111 260-6-1-0-1-801 2680- 9983211.755051 -:+ 111 \)1');41:+1,,1 -188. - 51 1.-191 1531 6501 0021 (J1)1 

;,\bb 5.26 J--H::+ 111 16T80-J.·n-1 16-5- 91-351 5U75i20~lH·il 5A22111':+pi 1036.651 32 11 3.301 9.-01 (1.031 (1.113 

Ii'\igtr 3.3n::?02E + J II In I 8-1-9-1-8331 I058S(I(J::?951 411 ,'{!-;')~(t(oi41 1_045 )51,: + I"' 801.681 2.rl 2.5-1 10.8-11 (11)31 (1.113 

:'\ilgc n :l 8.56 192E + 12126'28 1685691 2669 I 6::?U3-S1 5.470.2"i"l-:+ 111 5.41<)1(\1':+ 1.1 1565r -1.89 -1.88 \5.81)' (l.u5 (I.OS 

Rwanda 1.--I-29E + III 532-1-018T.51 55050-0-1-0. 11 4112n~('4'J4211 711(,~9r·:+ 1""11 -1-32.56 1.32 I 
,-
.J 10.21 (1.113 0.03 

Stncg;ll 9.02359E + 111 28556-00201 2936 1--1---1-91 9.;41(,3411 ('(,1 i 5]; 1 ~r-:+ 1 965.95 3.06 3.1-11 11.99 O.lq II. fI-I1 

Sudan 2-1-0S- 113. -I 9 11 '326.S211 1 06- 0-l- - 93.SI 1.42.l9HI ·:+ 11121511191-:+ I.JI 0Q2, 0.01 0.0- 0.00 0.001 0.001 

ITanzan ia -329880683181 -93799632.21 30636809.391 \.1(,.1211'.+ 1 II IW.421-:+131 -283 6 -0.08 003 -0.23 0.00 0001 

Zim bab\\·e -67662-129921 -20790907.91 3879 1068.681 14 132 ( H( II 7.311251-:+ 1" --1.79 -0.01 003 -0.09 0.00 0.00 
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Annex 7 

Panel Unit Root Test Results 

In Leve ls First Difference 

Variable Na me LLC BRT IPS MW PPT HADR LLC BRT IPS MW PPT HADR 

CAPITAL FLIGHT 

\\'l lI(I'j GDP I 1(0) 1(0) 1(0) I (II) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) I ( I) 

.\ I(;I(Fj CDPI 1(0) 1(0) 1(0) I (II) I (II) 1(0) 1 (0) 1(0) 1 (0) 1(0) 1(0) 1(1 ) 

<:i .1'Fj GDPI 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(1) 

g .IDI\\'IlKf' 1(0) 1(0) 1(0) 1(11) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(1 ) 

g .ID I,\ICKF 1(0) 1(0) 1(0) 1(0) I (II) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(1 ) 

R.IDJCU':'F 1(0) I (II) 1(11) I (II) I (II) 1 (0) I ( I) 1(0) 1(0) 1(0) 1(0) 1(0) 

DETERMINANTS 

I<\\' IL 1(0) 1(0) 1(0) I (II) 1(11) I ( I) 

CCDI'PKGR I( I) I ( I ) 1 ( I) I ( I) I ( I) I ( I) 

()\· .I1. - - - I (II) - I (I ) 

DUHj GDP I ( I) I ( I) 1(1) I ( I) I ( I) I ( I) 

CUt: I ( I) I ( I) I (I) I ( I) I ( I) I ( I) 

PRODUCTION FUNCTION 

C; 1)[> I ( I) I ( I) I ( I) I ( I) I (II) I ( I) I ( I) 1(1 ) 1(1 ) 1(1) 1(0) 1(1 ) 

( ;DIN \ -CllH 1(0) I (II) I (II) I (II) I (II) I ( I) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 

1 .. IIIOR 1( I) I ( I) I ( I) I ( I) I ( I) I ( I) I ( I) 1(1) 1(1 ) I ( I) I ( I) 1(1 ) 

"~I'() I(T I (I) I ( I) I ( I) I ( I) I ( I) I ( I) I ( I) I ( I) 1(1 ) 1(1) 1(1 ) 1(1 ) 

\\'IlKI'+GDI 1(0) 1(0) 1(0) I (II) 1(0) 1 (0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 

,\ 1(;1(1'+(;01 1(1 ) 1(0) 1(11) I (II) 1(0) 1(0) I ( I) 1(0) 1(0) 1(0) 1(0) 1(0) 

I:I.KF+GDI 1(0) 1(0) I (II) 1 (II) I (II) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 1(0) 

ISGD!' I ( I) I ( I) l(l) I ( I) I ( I) I ( I) 

1,l\: C;D1N\ 'CU RR I ( I) I (II) I (II) 1(0) I (II) I ( I) 

1.i': I .. 1l10R I ( I) I( I) I ( I) I ( I) I ( I) I ( I) 

L.N\\ ·IlI-J' G D I I (II) 1(0) 1(0) I (I I) I (II) I ( I) 

I.;-'; .\ ICU' GDI 1(1 ) 1(0) I (II) I (II) I (II) I (I) 

I.i':Cl.I-J'CDI 1(1 ) I (II) I (II) I (II) I (II) I ( I) 

GROWT H FUNCT ION 

,,( ) .' , 
1(0) I (II) 1(0) 1(11) 1(11) 1(0) 

"I, ., 1(0) 1(0) I (II) I (II) I (II) 1(0) 

gL 1(0) 1(0) I (II) I (II) 1(0) 1(0) 

g:\ 1 (0) I (il) 1(0) 1(0) 1(0) 1(0) 

['111.) 1(11) I (II) 1(11) I (II) I (II) I ( I) 

1,11111 1(0) 1(11) I (II) I (II) I (II) I ( I) 

kl1l .)~ 1(0) I (II) I (II) I (II) 1(11) I ( I) 

XI 



An nex 8a 

Larsson c t al (2001) Likelihood based co integration tes ts in 

he terogeneoll s pane ls for G rowth 1110del 

COlili t Iy-by-co llnt ry te s ts 

LRi ¥ (l-I (rl LH(3l l 

Country Lag(ki ) 1' =0 r = ") 1' =2 1' =3 1'=4 Rank(ri) 

I\cOIIl 12-.,)2 (d.:!S 2() .() 2 11.-17 I.:q 

I\urundi 12().S--i 57.38 29.-1 95 6 IJ.I-I 

( :otl'd I\-oi rc H6.11) ·1').72 23.99 9.4 1.9 

I ': rhinpi:l 1J6.1)-t -0.98 21),-1-7 12.9 :l. 1)3 

( ;a!Jnll 11 2."'73 ~IJ.( II Y;.S-I- 10.43 1.92 

l,cl1\":\ II J.(,J :l-Ll-l- 20.53 7.42 0.99 

,\ blt I (IH.-I-') () S,7 l 37.2 14.49 337 

, i1"c r 
h 

12R.IIH S7A 2 2:1.58 8.03 0.7-1 

~lgc n :l 10-1 .67 :V).32 IH.67 6.09 1.79 

1{\\";J lIda I ()2.()Ci ::;0.72 27 9.29 3. 14 

Sl..' ll l'g;li ] .. HL1i 7R .1157 6.84 l.39 

Slidall H'J.I)H .=iO.61) 2 1.9 ')57 2.22 

"! ':lIlZalll:l IOI).X3 (,3 . .1H .11.111 8.03 3.27 

l.l 1nl):lbw(: I -P),Y) 6 (1.:"1) 21.')3 4.77 11.5·1 

I ':(zk) /.1 )7 IJJJS6 1-1 .555 2i .n -+-+.39 

\ '", (!.k) :!.:! 12 III, ;4 74.73 45,26 71.28 

P:lIld Tests 1"=0 .-=1 1'=2 1'=3 r=4 

~ (11(.)/ 11(1)) 283.9988 57.39 9,7565 -10.5 -18.8 

hg(T.) 114,0243 55,88 27,522 8,878 1.906 

~\I I C~: 

I, ,\\'g( I'r) i:-; Ihe :1\"(:r:lge (Jf Ih~ 1[;IC~ sr: lt isTics for tll~ indt\'ldu:lI counTries. 

~ l ':( !.k) i ~ the mean of rhe ;l~~'mpwtic trace s tarls tic o ]Jt:lIncd from Larsson ( 191)8) . 

. l. \·;l r(/.k) is rhl.: V,l1"I:U1( l' of thc asymptOTic !f:lLl' :,q;lIl s ric ohtaim:d from Larsson ( 1998) . 

-I. The sl:l!I SIIC IS !In[,lllalJ ~' distribured, and so rh e crirl cal va lucs :Ire 1.645 (;1 1 5%) :lnd 2.326 (;lr 1 %). 

Xli 



An nex 8h 

-I. 

L arss nn et a l (2001) L ikelihood based eo intcgration tests in 
heterogeneous panels fo r Grow th model 

CO llnll)' -by-co llnt r~1 tes ts 

LR i~ ( /-I (rl LH(3)) 

Cou ll t ry Lag(ki ) r=O r= l 1":::;:2 r :::3 r :::4 Ra nk(ri) 

1\l..'l1il1 I .. U). '(, Mi.') H23 12.55 2.47 

l~l1rull(li J 10 .. lS 56.75 31.29 8.95 1.22 

COll'd inJi re I)().~I) -17.79 27.24 12.67 2. 13 

Eth IO pia R2.3 [ -11.2 20.91 7.73 1.73 

( ;;thon ')I)T2 -I ~"\'() .. I 2 1.47 8.53 l.1)2 

l,clI\':! 1O().I)I .) UH 18.79 7.86 0.67 

.\bh IN. I H ()S. 7:) 3""7.18 19.66 7.M) 

:'-ligcr 12').-1) :l(d 2 2S.5'+ 7.71 (l.CI 

~ lgl'1"ia JOs.ni'{ :W.Z- 18.67 6.13 1.81 

I{W;llltb " II -PU'i-1 25.3'+ 8.18 2. " 
Selle,!!,,] 1 12R"'7f; -0. 8 30.97 13.:n 1.79 

Sudan ()2 . ..J.5 -!-(d") ') .... '"? _J.:l_ 7.82 2.6 

T:lIlI.:l lll :1 to(d3 -I~.8(, 1753 7. 17 U.29 

1.l lnl);tiJ\\'(' 12K] 1 -17.88 25 . ..J.5 8.65 1.115 

I ':(zk} I. fJ7 fI .OXri 1-1.555 21.13 ~~.39 

'·'''·(i'.k} J.7/2 III. 5~ 7~.73 ~5.26 71.28 

P,IIH:i Tcsrs r== O 1' = 1 r=2 1'=3 .. = 4 

~ (I I(,}/ I I (}» 271_6212 52.11 8.1033 -9.98 -18.8 

'\'g( rr) 109.1043 51.3 25.724 9 .781 2.004 

.hg(Tr) is lhl.! :tn .'l'agc of tht: lracc S[,; l1iSTi..:s [o( the individual countries. 
I·:(/.k) IS Thl: mean of Th e asymp rOTic trace sta ll sT·ic o ll t,lined from Larsson ( IC)98). 
\ :lr(/.k) IS lhe ,',mance uf rhe asympToTic Trace SlallS Tl C obTai ned from La rsson (199R). 
The sl:lIISTU': is n{)nll:.Jl ~ disTrihured, amI so [he criticd ,·:.JUI.:S arc 1.6-1-5 (at 5u~) and 2,326 (at 1°;',). 
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Annex 8c 

1. 

. 1. 

Larsson et al (2001) Likelihood based cointegration tes ts in 

heterogeneou s panels for Growth model 

Co ulllry-by-coll1llry tests 

LR i¥ (1-1 (l'lO-I(3)) 

COl l lll r v Lag(ki) 1' = 0 1'= 1 r=2 , =3 r=4 Rank(ri) 

Benin [ ·1().7(1 CJ(1.29 :)3.55 12.52 2.33 

Burundi 11 8.9 1 58.63 28,48 13.97 1.30 

(:oll'd I nmc 11)·1.1 7 635-1 3-1.35 16.02 1.35 

1·: ,l1loPI;\ 1}1 155 -IB.7.') 25.21 9.34 1.75 

( ;:dl()ll 1·I·k25 SCI-fi7 25.55 10.0. 1.89 

l,-cll\'a 10(1.1) I 32.H:1 ]1J.60 8. 53 1.1. 

.\J,1I1 l)KI)() S6,~S .,11.1. I 1.62 3.1J5 

:\ Igcr I RII.X2 W).:W .2.41 8.73 1.19 

:\'Igcria 153 .20 SI N ) 22.20 8.56 2.6-1-

[\w:lnda IIIX.XI) .')(1.5 7 2() .R6 8.98 2.89 

SCllcg:d 12-L-ki (1:'>,-16 25,29 10.09 2.29 

S udall t>3. I1_1 .. P.O.l 25.59 7.86 2.67 

Talll:anla 1115.5-1 . ~.311 17.55 7.2 17 0.16 

L. lmh:.bwc 121'),(,·1 -tR.ll.) 25 .• 1 8.6 1 1.1 3 

1'(, k) 1.1 i 7 (J .OSt) 1-1-.555 27.73 ·1-1. 39 

1'",(/,1<) 7.7/7 10, ;·1 7-1.7; -15.26 71 .28 

11:lllcl Tes ts , = 0 r:::"1 1' =2 , = 3 r=4 

¥ (11 (1')/ 1-1 (3» JIJJ.5302 57.88 9. 5996 ·9.78 -18.9 

.1'·g(TI') 121.7879 56.3 27.314 10.15 1.841 

\\'g(Tr) IS .h e a\"l' r:lg{.· of .he 11';ICC ~ lari ~ lic ~ for lhe IndindualLount ries. 

1..(l.k) is lliC m ean ( ,flile a s~·mprofK ITaLC SI:lti sl1C oht:llnl'd frolll Larsson ( I')!)H) . 

\ .lr(l. k) IS rhl' \·:mallce of fhl' a s~' mptol1C trace sl:lTi s flC obl:lilled from Larsson (1998) . 

Thl" SI:111 SllC IS nornl:1ll y dl strihuled, and so lhe cnl ical \·;dues arc 1.6~S (aI 5n~,) and 2.326 (411 1%). 

XIV 



Annex 9a 

I. , 
i. 

-I. 

Larsson e t al (2001) Likelihood based eointegration tests in 
hete rogeneous panels fat Dctertninant l110del 

Co ulltry-by-country tes ts 

LRi~ (l-\(rW-I(3l) 

Co ulltr\, Lag(ki) r=O r::: 1 r=2 r=3 r= 4 r::::5 Rank(ri) 

Ikll l il 245.38 1211.69 5-."8 26,25 8.09 l.IS 

l~lInllllh 259 131
) . " (11'\. 75 411.28 14.02 O.U43 

( :1)tl' d ""(lIn: 2()().2(1 121158 6:1.73 32A4 8.5 1 11.07 

i ':r hiclpla 2"'-4.38 15- .. ) SI).27 ·15.25 25.07 1 .. 77 

( : :dHJil [ I) I.S2 122.·15 7' .'1 .1 41 18.79 5.48 

~t'n \,, 1 2(1 1.6.1 14 U'J 723 38.09 12.86 2.37 

.\ bit 7.,' (J.35 111.iS2 55. 12 18.89 9.18 1.1 7 

" I"el' .' 17().t1S HI!). I) 56.28 26.44 10.35 4.1-1 

" Igena 'JOU,K IO- .~.) (Ill .:))) 35.7 1 16.16 ·1.09 

1~\\'aIHb 161).(}2 In.s:, 50. IS 2R.01 10.56 0.009 

Sl'llcg:d 2-8.51) lM{.- 9558 n.66 13.92 U,46 

Sudall 1 R-I.S 111).35 73. 18 36.9 17.86 7.24 

T,lIlZa I1l:1 262.(J4 11 3 MdJ2 35. 18 16.56 1.45 

/. 1 III I l:lh\\"c 3-K77 1-1X57 7-1 .8 1 27.61 11.23 2.67 

I ':(zk) /./37 fJJ)86 N. ;6 27.73 U39 6~.96 

\ ·.lr(i'.k) J.21 :! /0. i~ 2-1.7 3 ~j.26 71.28 /03.5 

11;111('1 T r.:s ls .-=0 1' =1 1' =2 1' =3 1' =4 1' = 5 

~ (1 1(1')/ 11 (3» 600.87 138.88 40. 19 3.635 -13.6 -22.9 

.\"g( J'r) 239.98 126 .. \9 67.97 34.27 13.8 2.651 

\\·) . .J I r) IS Ihe ,n"L'r;lg(' uf Ihe [race s laflSllCS for Ihe I1Itin'ldual cOlllltries, 

J·:( l.k ) IS [he meilll orlhe as ~·mpto]](,: Irace s lallstlC ul>l,lIlled from Larsson ( l ~)lJR) . 

\· ,lr(l.k ) is [he nnanel' of Ihe aS~'mptori e Iracc S[;H1SIlC ohr:llllcd from Larsson (1998). 
'1·1ll' s t:lll s l1 C is norm:lll ~· tils [nilurcd. and so till' c rltiClI nlul's a rc 1.64::> (;I! 5 11 1, ,) and 2326 (at 1'%) . 
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Annex'i h 

I. 

I. 

Larsson e l "I (2001) Likelihood based co integration tests in 

hc tcrog-cn co lls panels for D etertninant lnodel 

CO lillfl;.,- b y-cOUlltry les ts 

LR i~ ( l-\ ( r)LJ-/(3)) 

CO lllltry Lag (ki ) 1' =0 1'=1 .. =2 1' =3 r:::4 1'= 5 Rank(ri) 

I ~t.: 11 ill 2 1 I). [ 116.,,)5 ()3'()!) 3 1.96 9.5 1 1.56 

l~lIrlllllh 22SAX 120.72 711.:n 42.27 IS.27 0.313 

( :o IC d h 'OIlT [6(,. -I--l- 95.- 5+.62 26.S5 11 .67 0.033 

l : rhioPIa 3'0.7.1 122.6 67.56 38.S2 19.0(, S.1J2 

( ;.liJUIl ['n .cli I:IS.·17 87.6·1 ~~.49 25.25 3.38 

"C!l\ :1 21 K.2 121 Jll) C.OJ1! .1 1.51 10.I S 2A8 

,\ 1: 111 20·l.r XX'::> ·11.03 15.09 ·1.1 II 

"igcl 2IH-Un 120. C) -I "'I I . ()(, 25.29 8,5 1 1. 77 

'\:lg(: n :l 1 ' 1.1)' 111(,.18 56.8 I 3 1.U6 J 4.7tJ ·1 .. 

[{\\,:l l 1d:l 226,7+ 10·1.8+ 5 1). _1() 27.3 1 8.57 n.75 

:-\l' llcg:il 2(10. [7 I ()·k11 8.3.+8 ~ 1.16 t .3 11.09 

~lI d ·.lll 20K2 t:) ... L5 1 6H.5 1 3~ .7 5 15.5 1 7.41 

T,l ll Z:I1U:l 316.2 122.92 5 .. 1-.68 33.52 14.76 1.63 

i'. llnl ):li nn.: 25-1.3 1:2""'1. 14 i=).89 18.65 8.75 IJ.% 

I':(zk) I. I J7 r;J)S6 f.I-. 5(i 27.73 -1-1 .39 6-1.96 

\ ·.,,(/.k) :!.7 / ? !O. ;-1 :N-.7 J -1- 5.26 71.28 /113.5 

[' ,I II c! "l't.::-> I:-> 1' = 0 1' = '1 1' =2 1'=3 r= 4 1'= 5 

~ 111 (r)/ 11 (3)) ., 84.33 131.44 37.24 2.364 -14.1 -23 

.\'·.r{ l'r) 233.4 120. 13 64.06 31.98 12.59 2.343 

\\ge l'r) 1 ~ rll t.: :! \'(: r;lgt.: (,frht.: InlCe srarr :-: rlo for rht.: Illdindu:d (':ollll rrie:-:, 

I':(£. k) IS rhe tllt.:all ofrhe : ' :->~' lllIHolic rr;lCl' SI:IIISllC OI)l:Hllcd frolll Larsson (199R), 

\ ,lr(/,k) 1:-; Ihe \'anall Cc of rht.: ;iS~'Il1PIO[IC [Ta~t.: SI:l1i :-; llC oblailled from Larssoll (1998), 

' I he :-; 1:111 :-> llC IS nnrm:dly dl strihuted. :lIlt! so rhL: cri llcll \':dtlt.: s :ire IA-I-S (ar SU O,)) and ~.326 ( al lOA,). 
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Anncx <Jc 

L arsson c t <II (2001) Likelihood based cointeg-ration tes ts in 

heterogeneou s p anels for Detertninant rnodel 

Co u ll try-hy-count!"v tes ts 

LRi~ (H(r)Li-l(3)) 

Cou ntrv Lag(ki) r=O r= l 1" =2 r= 3 r=4 1"= 5 Rank(ri) 

Iknlll [ <)()'()7 12 1.19 53.H9 25.77 8.8 1.11 

HlIl"lllllh 2(,4. 88 1211. R I 6'J.H6 29.21 5.32 0.52 

COIl'd h 'oirc [66.5-1 9SJ).) S-l.68 26.92 11.67 0.032 

[': lhu)PI:I 374J12 [22.66 67.5 1 38.77 19 07 8.03 

( ;,t1)(11l ]1)'. 12 IS3.IIR 87. 1 '! 48.77 22.83 3.38 

['U\\':\ 21 K. [3 12 1.67 ()o.6 3 1.47 10.14 2.-17 

,\1:1 11 20:).I)? RH.-IR -I [ ,3:1 1509 4.13 0 

'lgC l" ::!O-.7' 120.n -1.74 25.23 8 .-18 1.75 

~ Igc n;l I-Z'()7 11)""' .2::! 56.1) 1 31.16 14.8 1 4.4 

1{"';Jlld,, ::!2(l.H') 111-1.8 1 ~1).32 27.35 8.5 1 0.76 

:-;cl lcga l 2()O.31 1(,-1.49 83.Y) 41.12 7.28 0.08 

:-) lId;l1l 21 1.9H 12H,')5 (1.),5-1 27.2 1 13.99 5.9 

. ] . 1II F.:l lH;t 2-HL)6 12-1.1)9 611.36 36.28 17.4 1 2.74 

"1". 1 111 1);l1)\\"c ') ]1).68 I 21).R I (,11.1-1 25.6 -1 12.34 3.82 

I':( zk) I. /37 ().()S() l.t, j() 27.73 -1-1.39 6-1.96 

, ·. ,,·(/.k) :!.:!! :! /!!. ;-1 ::-1.73 -15.26 71.28 1 () 3.5 

1':1IIc1 Tc:;IS r= O 1" = 1 1"=2 1' =3 r=4 r=5 

~ (11 (r)/ 11 (3» 566.62 135.74 37.23 1.659 -14.5 -23 

."'g(Tr) 226.36 123.86 64.04 30.71 11.77 2.499 

0-' 01(':; : 

I . \,'g( l 'r) IS rll c ;I\'er;l .!.!,l' I)f Ihe Iface sla llSllCs fo r lllc mdL Vldlla1 cOllllTries . 

2. 1':(Z k) is Ihe mean or" I Il l' :I :;~'mptolic trace s lanSIl C ohlainl'd from Larsson (1998) . 

. l. \ ' ;l r(l.k) is ril l' \':mallCl' of [hc :1 symplollc Iracc sl:l1islic obl;lill l' d from Larsson (1998). 

-I-. Thc s l;l!ISllC is norll1all ~' dl S I rihutcd, and so Ihe cmict1 \ ': tll1CS arc 1.6-15 (aT 5(
0) and 2.326 (;II 1 'Yo). 
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A JlIICX lOa 

l. 

I. 

Larsson ct al (2001) Likelihood based co integration tests in 

hcte rogcneous panels for P rodu ction function 

Co lIll try-bY- CO ll ll try res ts 

L1~ i ~ ( I-I ( r) 1' 1-1 (3)) 

CO l l nt .. )' Lag(ki) , = 0 1'=1 1'=2 Rank(ri) 

Bellin 20.ClR 7. 17 0.97 

[ ~ llnllldi .12.5() (L92 1.4 

{ :() re d hOll"L' 2X3 1 I (l.OS (LOG 

":!hiopi;l 
14). "7 7.G2 (J 

( ;;dlOl1 2(L23 11.58 0.09 

[,cllra 5))3 -1 12. 18 1.1J3 

\ [;lli ,) I. S 1:\ .54 0.26 

i\ InlT ., 21J.27 1:1.32 5.42 

~ lgCl'l:l .l.lA 1 11.42 0.33 

[{\\": lnt!i1 II'A4 7A3 1.92 

SL' Il c..:gnl 15.57 5.1 l.CJ9 

Sudan 3- .3 1 15.84 2.78 

!': lll zania -H).fJ2 14 .% 3.58 

/'i ln\)abwc .1 - .:1.') 1 C..97 3.K2 

I,(zk) I . !J7 U.(lS6 1-1-.555 

\ '",(Zk) :!. ':II:! IIU -I 2-1.13 

Pa nd T e:i ls 1'=0 r= 1 r=2 

~ (11 (,)/ 11 (.,)) 74.284 5.886 -9.729 

h g( I',) 30.664 11.193 1. 625 

\\'g{Tr) IS rh L' ;I\T r:lgc til Ih <.: [[';leC s lattsll(': S for Iht' Intin'lduai countries. 

' ·:(/.k) IS tlu.' 1ll e an ()CI I \!.: a snnplOlic I race SI"IIS11 <': ( 1IH ;\lll n l from Larsson ( [ !J (JR). 

\ ";n (l.k) IS 1 he \';lrl ;l l lLt' of I il L' asympt o l i c t ra ce :-i ta H:-i t ie o hl :llll c d rrol11 J .ar ssoll ( ! 99S). 

Thl' sl :III :, I]( i s llOl'lll :d h' dlsl ni>uled, :lnd so ril l: c rIIlc:d ";du l'S :UT 1 . 6-J. ~ (;\1 ::l%) and 2.326 (al PYo). 

XVlI l 



Annex lOb 

'fill'S' 

Larsson et "I (2001) Likelihood based co integ-ration tests in 

hc rc rogcnco ll s panels for Produc tion func tion 

Co untry- b y-coull lry res ts 

L1~ i~ (H (rl i H(3)) 

COllIlU-V L:tg(ki) r::::Q r= l r= 2 Rallk(ri) 

I k- n11l 2(). -::; "'7. 1-1 () . ~6 

Ih lrundi .12.();' (~. t) 1.39 

(o re d l \"( ll rc .)X.~() I (I.i I 1.0S 

1': , IHOPI;1 I ().(,5 N.6S (1.3-1 

C;:lholl :; 1.:iX 1.) . '" 1 I ,V) 

"em '.! -llN) I .l..% O.-B 

\ !ali ;C) .::!- 11.fl6 0.02 

'\ 1"cr 
~ 

21) .. lX 1( •. 3 553 

" 19 crl :l 
2-L :):) 1 tl.-l- () [Un 

I~ \\': l ll d a I (LI (, .iW; rel 

~cllcg;J 1 22.M. -.H (l.'!7 

' li da n .1 .(lX 15.6K 2.7 -1 

[": II1Z:lll;:1 -l- 1. 2H I S.(lH 3.66 

/, un ila\J\\T .; - .-16 ] -'(JC) 3.8 1 

I':(zk) 1. 1 ;- (U)S() 1-1.555 

\·" ,(/.k) _"J.:: J:! 11I. 5~ U73 

Il am:l Tes1s 0' =0 r= l r=2 

(11 (0')/ 11 (.1» 7.'i,511 6.203 -9. 714 

"'~( I ' O') 3 1.152 11.468 1.644 

1. \\~C I rJ I S rhl' :IH' L lgl' ( I f rill' Iran ~ [illi sl 10 fe )1" ri ll' Illll i"idu:d c()llnrri (.!s. 

I :(l. k ) ls IIlL' illcal! ot' till' a :-; nllptoTlc tf:tC(' :-; t:ltl :-; (lC O!Jt :HIl Cd fro m I.arsso ll (11)1)1-\), 

1. \ .Ir(/.k) 1:-> t il t: ",mann: of lilt: a S~'mpI O fiC t r:lCl' :..1.1 1I :-; 11l" OhLllllL'd (rom Lar:-;:-;on ( lljIJX) . 

I. nil' ~I.I II :..IIC 1:-; Ilonn:l lk d l :-; luiHl1 l'd. :tllli :-;0 illl" cnll e: l! \",dUl':-; :tIT l .c)~ s (at .1" u) :lI1d ~ ,:1 26 ( al l ll/u). 

XIX 



lex lOe 

Larsson ct "I (2001) Likelihood b ased cointegration tests in 
heterogeneous panels for Prod uc tion function 

Coun try-h y-country tes ts 

LRi~ (I-I(rl i H(3)) 

Co untry Lag(ki) r=O .. =1 r=2 Rank(ri) 

I~ e nin 20.S 7.11 1.114 

Burund.i 1(1.(,5 (,.79 0. 13 

COle d In,irl' :13. 1-1 1~.2 om 
I': lhiopia 1 7 . _ 1 ~ 7 .~9 0.35 

( ;abun :l(L-11 I :;}) 1 U 

l,clH":\ .1Xll 11.~~ 0.32 

,\ I;di :;2.-1 ~ 1 1.').) om 
" i ller h ~1. ·1 7 I). C}Cl 4.34 

\: igcria 7- I) .<J [ II 

]{ \\ ".llHb ] -. 1 :; (L(13 D.S4 

S"" Il I.'g:d 25. -:- 1 C).C);; 1.1~ 

~lIlbn 1 7. ~(1 I S.I)S 2.7 1 

' ] ';l ll z ani ' l ~1I .7R 15.()2 3.62 

Z imba bwe 3~.(12 17 2 3.82 

I·:(zk) / . /17 M IS6 /-1. 555 

\·" r(Z k) :Y.:!I:! Wi-l 2-1.73 

Panel T es t:' r :;::O 1'= 1 1'=2 

~ (I I(r)/ I 1(3)) 69.876 5.959 -9.907 

.\\·g( fr) 28.912 11.256 1.388 

'\\'g(Tr) is the an..' J": lgc of lh l' rrace sr:u-isrics for the imilndual countries. 
]·:( !.k) IS th e illean () ( th e : I S~' lllprofi c 1r:1({" s l ; lI] ~ I 1C ohr ,lIll L'd [rom 1-:1(sso n ( JI)(),c,!) . 
\ ",'r(Z k) is the Y:lriance Of1l1C asrmprolic l(;l ce :o: ral islic ohl :lincd from Larsson ( 199R). 

, 

Thc sl:lI i:m c is norlll:lll ~' dislrihurcd . :lncl so fh c crillcal \,;dues a rc 1.645 (:1t 5%) and 2.326 (:It 1%). 
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Anll Cx lOb 

Larsson ct a l (2001) Likelihood based cointcgration tests in 

he te rogeneous panels fo r Production function 

CO lllltry- by-co ulllry tes ts 
LRi~ (H(rW-I(3)) 

CO llnlry Lag(ki) r ::::O .. = 1 1' ==2 Rank(ri) 

Ikll 'l1 
~(). .i " .1-1 0.96 

Burundi 
.1::!.()1 (,. t) 139 

( ' ( Ill' d in)IH' 
:1X .. =)t) 111. 71 I. OS 

1': lhIOPL:1 
t t) .(,S }\. (II-: (1.3-1 

( ; .• hOll 
;),:1H 1.1. - J 1.:16 

l'l'Il\' ;! 
_n(ll) 1.) .. )(1 11.-13 

\ 1:111 
")'J..T 1 1 .(,(, (l.tJ2 

:\ I,t.:cr 
2t) • .-;X ! ( .. :'1 S.;):; 

:\ 1ge na 
2-1.;)S \I J . .-l() 11.01 

1{W:11ll1a 
1(1.1 () S.()f; 0.7.> 

~L'lll:g;d 
~2.()(, n 11.97 

Sud:1Il 
."'-.OH lS.M; 2.7-1 

!":nlZ,l1l1:1 
-I1 .2H I S.II~ .1 .M, 

l .ltHi)ahwc 
:;- .-I() 1 '. ()() 3.81 

I·:(zk) 
I . I 3; r;'{Js(j I.J.555 

\ ·" .. (Zk) 7.::/:: I Ii. 5-1 2-1. 73 

1';: lld TL' ~ I :-; 
r=O r= 1 1' =2 

t (11 ( .. )/ 11 (.1)) 73.5JJ 6.203 -9.714 

\\·g( f .. ) .l U 52 II A G8 1.644 

\\"ge l rJ 1:-; rht' ;l\Tr;tgl' tlflht tracc SlallsllC' fill" [ill..' lndindll :t! Clllllltril's. 

J ~( /'k) I :' Ihe ll1e:m o( Ihl' :1:'Y1llptotic tr:tce !' latl !' ll<.: "hr :IlIH:d from Llfssun ( I ')')R). 

\ .lr(/.k ) I:' (he , ':m :lIKt" of Ihl: : IS ~· 1llP((llH.· felU' :,l,lI\:;IIC (JIJI .lIl1l'd from Lars:;oll (1l)')X) . 

TIl(: ~ LlIl ~ 11C t:-O llonnally dl:'tnhllred. :llld so rhl' cl"1l1cil \.t1Ul·S ,liT 1.6-IS (:II ~(I,,) and 2.32() (<111"/0). 
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Annex JOd 

I. 

La rsson et " I (2001) Likelihood based cointegration tests in 

hCl crogeneo lls panels for Producti on function 

Co ulllry-hy-co ulltry te s ts 

LR i~( H ( rlL H(3)) 

C Ollllny Lag(ki ) 1"=0 r= l r=2 Rallk(ri) 

Benin ~II.-:) -.13 0.95 

! ~Il ru!lll! 2:l.~S ",22 0.79 

COIl" d I n ll re :;~ . () I 10.72 1.06 

1-:11110]11:1 
J 1). -1 X,Clt 11.34 

( ;:ll1on y\..:;.) I .n~ 1 . .l() 

1"'-""11\"a -1.1..=)1) 1.1.31 O.-I:l 

.\ Ldl :W."'I:'l 11.(,S 0.02 

:\" 19l' r 21)..) 1( 1. .).:) 5. :)3 

:'<l)...',c1"1 :1 2-t .-12 IIJ. ~ 7 0.02 

Rwa nd.\ I (I.:):! (Ll II 0.75 

Sl' ll cg:11 22,(.(, -.X 0.97 

SUd:11l 
~...., ~ ") 
.l .. 1_ 15.78 2.72 

"['a n zalll:l -II . 17 1-l .IJ C) 3,67 

I. lln l);l I)\\ "c :;-... n 1- .IlS 3.79 

1·:(/k) t. , ;- (},()S() '·I.i'; 

\· " .. (/.k) ...... 71 :! !fJ. j.j 2-1.73 

l'allcl Tl'~ l S 1"=0 r= 1 .. =2 

~ (11(1")/ 11 (.\)) 7J.964 6.233 -9.747 

.\q.{rr) 30.537 11.496 1.600 

")...'.("1'1") IS the an.' r agl' of Ihl' II':l ce ;; t:llisri( s (0\' lil t' indlndu:i1 t.: Oll lllrics . 

1.( 1.],;) IS Ihe lll e n l tjj ' l hc aS~' mpl()I! C Iran: :> 1 : l1l ~ r lC n hr:tHH:d from L:I[!)son ( 1IN8). 

\ .If(!. k) 1:\ rhe \-:m,!t1ll' (Jf lhc asnup rO I1( ru((' :>1.II IS[lC ohl:IHH.:d fro m 1.:l fS:>OIl ( l lJlJ8). 

Till' :-Ll Il :>r l( I:> ll (Jnn,dk d l:>lnlHil ed, :lnd :>0 [Ill' Cfll 1C:tl \ ':d uc:> :l fe 1.6-1. .1 (al SU n) :lml 2.32() (:It 1'%) 
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