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LiCOME VELOCITY BEUAVIOUR IN DEVELOPING COUNTRILS =

There has been @ growing recognition of the impo?tance qﬁlmonéy'§p 
the dete%mination of income, the level of employment and prices in
recent years.. The revival of the quantity theory, and the_yise'of-assom'
ciéfed monetarist apprpach'po economig stabili?ation gave muéh’iﬁﬁortance
to the study of iﬁcoﬁe'vélocity:behavipur. The éssential aspéet §f the
monetarist view, is the stunmti&n that 'velocity', rather phén,the
‘multiplier” is the gey relationship ig tﬁe upderstgnding oflmagfdf'

economic developuent in the (::couomy.l

The income velocity of woney is the number of times the sﬁock Ofl,_).
m&ney is turned over per year in financing the annual flow of iﬁcpmél_lﬁlz
is defined as

Vs Y/M - E ' . IR ¢ |
where V is the income velocity, Y is the national,incdme,‘ahd'M_ié,the'
money stock. . If we write (L) ag’
we see one of the major reasons why ‘economists have examined the
behavibur of veiociﬁy.' Given the monéy stock and the velocity, we know.
the level of ﬁatidnal‘income.'-Thus, if we ‘can predict the level of
velocityslwe’han pfedict the level:of national income, givenlthe mopey"
stock, How'great’a command over resources the governmeﬁt”gnﬁ bankiqg
system aréygble to obtéiniWithoup ¢ausing'inflation'by issuing newly
created money depends on the behaviodr of thg,vgloc;ty.of money during,ﬂ

5
economic growth ,

1 see Johnéon_lfll /. | | |

2 Sée’Shdrt_ﬁf13;7.
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Along with ;hese developments has come the proliferation of studies

on income velocity behaviour in both aeveloped and the developing

countries, ifost of the empirical étudiés have been concerned with explain~

ing international differences iﬂ Qeiécity and/or éesting a small number

of common variables such as per capitavinéqme and inflationary expéctation-

among different'eco;omies; " The hypdthQSég that Velocity is a negative

function’gf,per;capita incote has been the subjéétzﬁf'iehé‘confroﬁeréy. 

ilany economists have stated that velocity is a ne

&

ative function of per

capita income, see for example'ifﬁg'h; 7

,'1&,'2Q:7¢ v?éfhaﬁé onedéf the
reasons for these statement is the income elasticitj of the deﬁandvfér
mgneyvexceeded one. The evidehcekis by no méans coﬁéiusive.v iﬁ ﬁéct,
close; inspectation shows that the case isfhot clear even.forwﬁhejstudies

just cited above.. First, Chow's / 2 / work for a later periou in the

/18 7 and Friedman Zf7'71 Second,

United States contradicts.5¢lden
tzekiel and Adekunle 1?§;7Adid no;‘ﬁind‘per capita income statistically
significént ﬁith négative';ign. Th%rd}'ﬂelitz'and Correa 1712;7_di8car~
ded per caﬁité‘incomé because if seemed statistically insignificant.
fourth, for Pakistan, Sqligo £ 20 J did not find definite trend in
velbéity} Aithough he‘récpgnized per capita income as a potential deter-
winant of yel&ciﬁy But he did not use it to explain the behaviour of .

. v g 3 - s
velocity in Pakistan™ from 1250 to 14967,

The influence of inflation on income velocity is also not clear.

Some authors argued that velocity is a positive function of inflation,

[

such as /.10, 16, 21 / while others / 17 / did not support the view.

Akhtarx 1?1_/'did find a significant negative relatiow between income
velocity and per capita income for the period 1951-67. h



Empirical findings of Melitz and Correa‘lf17_7‘qn internati&nal differen-
ces 1n income vélocity.conglugcs that inflatidn'ddes‘not influence’
-velocity; Walliech 1?21_7_has criticized the results_of ﬂeli;z and Corrza,
argulng thatlthey have dismissed inflation th quickly as an explanatory
variable. Hanson and Vozel iﬁ1047'in'contrast to the findings of Melitz
and Correa ﬁound_that in?lation‘has a significant positive impact oun the
income velocity. Therefore, thé.empi¥ical‘eviaence regarding the impact..
of per capita income and inflatiqn oﬁ inébﬁe Velocity are by-no means
conclusive, This gives us enough redsons'to embafk oun yet another
empirical effort,iu_lgsg devgloped countries com@rising'of Pakistanbuludia,
lialaysia, Thailand, Korea and Sril;nka for fhe pgriod 1960-76. Since most
of the studies cited above havé tested the impact of per capita income and
inflation on incémeIVclOCity for United States gnd Latin Awerican
Countries, it would Le imstrdctive to investigate the same felaiioﬂship

for the less developed countries of Asia.

The purpose of this paper is two fold.

a) to test the hypotheses that real per capita income is
inversely related and inflationary expectation is posi~
tively related to income velocity for the individual
countries listed above as well as less developed count-

ries as.a whole by pooling both time-series and cross~'
section observations. -

b)  Besides per capita income and inflation’we also exawine
© -various institutional and other iniluencps on veloc1ty
within particalar uCOn0m1d°.

The pﬁgéflﬁrécééds'dsﬁfolldws. 'Iq suetion I;:Wu specify fhé:'fyﬁetiénA
to be estimated and discuss the:méthoqolpgicalliséueé and.déta.” Theiv,
rugressién resulté are reported;in:sectioﬁ 11. Section III contalns policyf
1mpllcatlon whlla the final scction h¢ghllbhtg the major conclu81ons of

this study.



mgthoddlbgy‘aqd Data

Jﬁftér.ghehguviﬁal of the guantity theqrj_auﬁ thégrise of associated
mouetaristléppfoach to economic sﬁaﬁilizdtion!;thefincémuwvelocity
behavioﬁr has beeﬂ-wiucly studied in bctﬁ devglopeﬁ'aﬁd-developing countries.
Most. of the empiriCal-séudiés'have beeﬁ'concgrned“With explaining interna-
tional ﬂifférences in velocity Qnd/or'tesﬁinglthq hypéthéses that vélbcity
is 4 negétiVe function.df‘pe¥ capita incoume and_}bsitive.fuucticn of
Lnflatibn. Despite the aiversity in iﬁflaﬁionary experiences and per
capita iﬁébﬁe,sihe developing countries of Aéiau Contineﬁtlprovides an
excellent opporyuuity to examine'the relatioﬁéhip batween velo;ity and per
caﬁita income and inflation. This paper undertaké»such exercise using

cata on siX Aslan countries over the period 1960-73.

To test the influence of per capita income and inflation on income
velocity, we estimate equation (3) as
Vo= g o, yfista, BT R TR &)

where V is the. lncome velocity, y/d is the per capita incowe and P ids the

rate of inflation. We expect @) <o and Gp>o.

To calculate velocity, data for each_douﬁtry‘s'GNE in-local curretccy
are divided by that country's mouey supply, using two alternative defini-
tions of momey : Currency (C), Currency plus demand dep031ts.(ﬂl). The

rationale for the use of currency is very clear. It has been suggested

: A-Howevef, for Pakistan we also used M, definition of money composed
of if; plus time deposits. This is because In an unpublished study made at
the Pakistan Institute of Development Leonomics, it was found that the
degree of substitution exists between i, and time deposits, and therefore,
Mz can also he used . Since definition of money is a debatable issue we
refrain to indulge ourselves into this issuce and as such used only Currency
(Q)Eand Ml‘definition of money for other countries.



by Ftiedman [ 7.7 as a more upproprldte variable for the uevcloplnb count-

ries, IHflaLlOn is measured by thc anuual percentage change in the

Cons umex Prlce Inuex (CII) aS - - .
e TR }Ffl U (3
fra

Apart from testiuy, the iufluénce 6£ per capita income and iniflation
on velocity Oue of the purpose of this paper is to' exanine various
institutional ana other influences oun velocity withln‘partigular‘éanoMies.
An interest rate series is an obvious candidate &g an addit;énal egplanaw
tory Variéﬁlé, Both selaen [ 15 / and Frieduman il emplcyed ipterest

rates in Lhelr empirical studies of velocity in the United:States;ujInu

‘ . . -

aodltlon, 1nterest ratab havo also been w1aely usea in demana for money

.6
studies , quortunatoly, a bobd 1nterent rate series extenutng back to

\

1960 does not exist for ;h& countries under cousideration. However .

interest rates setie dao exist for taklbtan and we use time deposlt rate

-
s

‘ ' 7 ' . ay
(rT) as an exn]anatory varlablu . Tnereiore? our equation (}) is

extended to include interest rate variable and is written as.

Vo= agtony/iro,PrHos i v N I &) |

The variables considered tuus [ar do not give explicit attention: to
the effect of institutional changes resu%ﬁing fram the ptbCess of economic

development, These changes excercise important influence on velocity in

- e . : b At i B - -

° bince Consumer Price index (CFI) series separately for West Pakistar
are not availabile for the period 195860 to 1570~71, "Our analysis has
been carried out with Sil deflator as the relevant variable for inflation.

the thcrature as well as a blbllob“aphy to it.

We choose time deposits rate (r.) because earlier ‘studies /13,14/ or
woney-demand it was found a sipgnificanl variable. R



-

the case of developing econories™. Therefore, the potential explanatory
variable which can be used as proxy for institutionél changés fxow process
of ecanomic'development is - the ratio of currency to currency plus demand
depositsg (CC/MI). Melitz and Correa 1712;7 tip@xthat velocity is a
positive function of CC/HI. Akhtar £~147 th&ﬁgﬁ‘useg this variable in his
velocity function but fine it statistically lusignificant. #However, we
use this variable and our equation (5) is extended to ineclude CC/k, as:

1

v a0+a1y/N+a2P+aghiﬂq(CC/Ml) v Sae e e (8)

i

The impact of monetization on the income velocity is important in

the context of developiny econowies. The nuwuber of bank branches (B)
o ) , 10
has been used as proxy for monetization in the demand for money study .
It is stated that development of banking brings about changes in mometary
habits and increases the demand for morey stock which may increase or
decrease velocity depending on the domination of a positive or negative
cffect. Ih the case of Pakistan, the negative effect of the developmént
, s , 11

of banking on.velocity has.dominated . Unfor tunatLly, a con31sLLnt
time series data for the mumber of bank branches are not available for the
countries under consideration except Pakistan, . Wwe use:time trend, (t) as
a proxy for wmometization for all the countries except Pakistan. . But.: for. .
inter-country comparison we also used time trena variable,  Our equation.
(6) 1ib5 extended to - include bank' branches;or time trend. as:

=¥ =0.0-Q-0l,1y/N+C£2P'+(23R+U.q (CC/{‘LI)JC'(XSB R R Coa e aoe (7)

ﬂbllta and, Correa, / 17 / and Akhtar / l / also- used. this variable
as proxy for 1nst1tut10nal Lhan'cs.

10 gee Khan /713, 14 /.

_ _ bor detalls on thn ne; athL and ﬁOSltiVL effect of bank brdnches
on veloc1tyl'seg Akhtox / 1 / and. 3ilort / 19 / Furtharmore, in an earlier

~13./ on woney demand, it was found that aevclopment of banklnvﬁ'”
:nqreases demand for money stock., ‘




7
FPooling both time serics and cross-section data not only exploits
the avaixableinformation»mdre‘fﬁlly but alsolproviueS»an oppoftgnity to
test whéﬁherjthe ;esponse_of velocity to inflation and per'cépita ippoﬁe
is Hoﬁogeneous among-dgy@loping countries, given their diverse
inflationéry experience aund per capita income. We¢ intend to examine tnu 
game issue hgre as it is one ol fhe pﬁrposes‘of this paper. Ic answer
’tﬂe'qﬁésfiqns like whether or not to pool cross Section'and'timé series
wda&a'and ﬁo estimate tne pooleé.regféssion, we.gmploy,analysis of

cov ariance.

Thé &ata used are annual 6bsefvations of the variables for thé
period 1960-61 to 1977-7u. All the data used in this paper are in the
constant price of 1360-6l. The éaté'reéarding the components of money
stock fof'fakistap are takbn'from'£_1;¥7 while for rest oﬁ-thé'ééhﬁffieé
-under'consideration froy,diff;rentiiséﬁés of Intarnét#onal Fiﬁahéiéi
Statiétics (IFS). _Tﬁe data regardihé per“capita income forngkistﬁﬁ ére
taken froﬁ diffeyent issues oi Yakistan Ecouéuic Surveyﬂwhile'for res#
of the éountrigs cxcept India from_Ygér boolk of Natiéﬁal-lneomelz.
Consumer ?fice Index series S qvaiiablc for'alllthe'countriesiexcept
Pakistan and are taken from Iﬁtaruationai Financiai~5t;£iéfiéslag' “

cr

Empirical Results ‘ ¢

i) fékistan

The estimated coefficients of income velocity function im Pakistan

corresponding to three definitions of woney, Vis-a-Vis, currency, i) and

lzI.wish>Eo'éxpress my gratitude to Professor if. bhattachrya.of the
Indian Statistical Imstitute; Calcitta for supplying me the relevant

data for India. " [ also wish to express wmy thanks to Dr. (¥irs) Dina Roy
of the wational Iucome Rescarch Unit of this Institute who took the pain
of preparing the bMational lucome accounts data.

13

#ox Pakistan, See footnote 5,
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4, are reported in Table 1, It may be noted that we repofted only the
preferred results, We discuss firsF the result of Vl'i.e.:y/CC: 'Régi'ﬁéf
capita.income-ié found to be a sigﬁificéntrvariablu bﬁt-posSessed §6sitivea
sign which is fot iﬁ aaééfﬂégce'wlfh the hypothgsishgeviewedviﬂﬂiﬁtféaﬁc+-'
tion. .AngSEed'Rzﬁié'idirly”good but_bufbin«Watsbn statistiC'sbbws:”
severe auto—corfelatioh;"Simildrly inflatiOn_is_fouud_significént with
correct sign but Durbin Wﬁfsdn statistic is‘vwry low. gThié':ésdlt shdws

that income velocity behaviour in Pakistan cannot be studied without the

institutional and other important explanatory variables,

bquation (4) in lable | gives very encouraging results. Real per
capita incoﬁe is'fbund statistically significant with correct sign when
used withninéurast rate. blt ﬁay be noteu thét this éeéult is exéctly iﬁf‘
accordance with our.hypothesis that vilocity is a negative functidg-of
per capita inéomc; Iﬂtcfust rate is also found statistically'signifiéént”
with_correct.sign. The resﬁlﬁ shows that our money market is Suﬁsitive‘tg
intetest_rate.j'Thééé twd'érgumeﬁté exﬁlaiﬁ'a substaﬁﬁial'porfidﬂléf thé.
ob5efved-variaﬁée in iucome.velocity. when we includéﬁldthér ekéianatéfy.
variable such - as nuﬁbér of bank branches (B) and currenéy ﬁo curréﬁcy |

plus demand deposits (CC/MI) it did not improve our results.

Hesults cq;responding to Vz'defiﬂition'of income.vélocit& i.e. "/ﬂl
are also in accérdgnce with the hypothesis revigwcd in iutroduét;&ﬁ! ’Rédl
per capifa incqmguis ﬁoqnd statistically significant with antiéipaﬁed sign
while intéfest ééte is also founﬁ éignificant with correéﬁ éign;;lfﬂis f-.;
further strengfhen buf conﬁention that monéy market in Pagistaﬁ is:
sensitive to interest rate. Furthermore, the negative coecfficient of per

capita income shows that if per caplta income in real term. increases by



‘Teble I. Estimated Co-efficients. of Income Veldcity iniPakiStan

Equation Depehdenf Constant . ; ' . ' ' . ’ P, : o
No. Variable | -(c)- . y/N. P R B ce/M, St ;R SpDw o F
. /ce 23,78 |7 o.on _— B N 10.73 | 0.61f 4u.27
o tL-w.50)%) (6.85)% I . ol v i' : - '
2 | yree | 2t | oson ) , - 10,32 |o0.38 -7.59
| (52.13)% (2.76)% | ' i L ' S
3 . T y/ee. T [ K.85 ~0.60. ' 0.58 ' 0.95 1.291138.69
(L.17)%] (=2,92)% , L (7.91)% _ R A
g viee Cor.oy ] -0.63 - f 0.64 - .| 0.18 0.95 |} 2.05| 88.99
(5.13)%] (-2.93)* - : (u.97y% (0.84) | ' :
5. by -0.75 0.53 S | 70.33 4] -0.23 0.50 | 1.39 4.70
, ST (-0.40) {(1.u48) o {(3.19)%* " (-3,39)% .
s o y/My L w97 | 0062, S oued ] ; 1.16 © | 0.85 | 2.05 8.50
. | (5.08)®] (=2.87)% S S IEEN L T SO N -Y AL - :
7 y/M, | 3.8 | —olnu o b ‘ ' 0.45 0.98/ 13,16
_ : (5. J7)* ‘(_3$53)3 . b . - o _ .
o8 ym, o |82 | <123 1 o0 [ ] -l o0.61 | 1.88. 11.88
L _ (4. 3saa (-3.59)%. ~ (2.50)% | : - .
e e, 3.85 ~0.25 | ) 0.50 | -0.24 . _ 10.80 1 1.2% 18.39
. , _ (1.30)%] (-0.68) - (ro7u)s [(=8.57)% 1= - o -
SU10 o y/My | 3057 4 -1.45 T | 108 0.80 1.85 19.02
T (6.52)7) (~-5.71)% L (u;95)*_ L (8.67)%

Noté: 1) All the equatlcns are estimated in loa—llnear form. € is the intercept term, y/N is the real
- per capita income, P’ is the rate of 1nflatlon r, is the rate of interest on time deposits,
B is the number of bank branches.: CC/Nl is the ratio of Currency to. M and t. is the time +rend

2) The t-values are given in parentheses and a star (%) indicates that coefficients are statisti-
cally sigrificant at the 95 - per cent confidence level.



s 1_‘10“;
~one perceat, iincomne véiqcity'decling% by'C.&«ﬁeréunt. ‘This wesult:has

sspecial significance for dgvelapuerit policy in developing econowy bécuusg
ER S R : - o 2T RN
it implics fhat money creatiny’ institutions obtain a yreater leverage

¢
v

Cover resources';and,fthermfoxé}"th&ir cépacity tb finauce dbvelopmént iéf

: ;. .
jbceatly enhaach OVLrLimnlA. ihc currenuy to Ml ratio i.ei CC/M usgd ns

ploxy tor 1nst1tut10nul Chdncb 1° found Stdththally 51/n111caut w1Lh
correct s;bn. ;lhu nunmdr of b@nh brdnLth (D) us Ldfas préﬁy for moneti-

zation is fopﬁd statistically signiffcamt,wiﬁh'negétivg signy - This shows
that development of banking lLias brought rapid increase in deposits and’ the
stock of money. wowever, per capita income loses its signifiéahce when

sed with bank bronches.

o sigui£1c1nt 1RLJUGHLc nus been LXpIClbbd by 1n£lat10n (&’ ) on
o . ‘, . [
velocity. fn rehult concegning the relatiouship between inflatlon and

"the valpcity Of money is not surprising, as nbtédvelséwhgre,‘till 1971
N R T 15 o . ‘ .
inflation was verv low in Fakistan =, Therefore, the hypothesis that
‘velocity 1s a positive funcétion of inflation does uot hold for Fakistan.
Rééults gofresponding to V3 i.e. y/MZ are also Vhry encourdbing.

‘Per capita income’is found.statistically sig nlflcant wlth anthlthbd

sign, . This fufth&r strengthea our cbﬁtcﬁtioh-thﬂt cha hypothesisAthat

“velocity is A“ng ttlvu-functlon of er Lap1L 1ncomu nolas for xahlstan.

1
v

Like earliérb intarest rate i founu utxtlsticail significant with

'

Ces ol LIS

"
i

correct sign. To repéat, 1L SHOUb LhdL ti{ol oft y muxLLt in Pakl tan is sensi-

tive to interest rate. Per‘cnpita igcome, though retain its;negqine

4 ' ‘ ' 5 P

L4 for a u;tqllcd analy31s on thb polut see -ohort / 11 /,‘h&&Klel
_/ 5 / and the bcon0u1c Comul ssion for Asi / 4 / §A P

15 ’ ' : ' :

In a otudy / 13 7 on fione 2y dLmann iﬁflation wus found an insig-
nificant variable when the analysis COvered the period 155976, however,
this study reVCalca that inflatica was a &1’HlilCuﬂt variable aftér 1071
because dnflation was well above ten percent.
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"sign, loses its sipmnificuance when bank branches is included as an expla-
natory variable. . This variable is found statistically significant with

‘dorrect sign. . As mentiouncd €ariier the devélopment of bankinhg has brought

rapid dncreabe in-deposits and the stock of money. . The result explains

that one percent increase of bank brauches would reduce the veloecity by

0.24 percent, Institutional variable (CC/t,) is also found statistically
1 .

- . Lo . . } 2 el . ;

significaunt und its inclusion imcreasses R® significantly. Like earlier

result, inflation did not scem to influence incorme vielocity and our

hypothesis regafding inflation and velocity aoes not hold for Pakistan.

A summary of our findings for Fakistan “is iun order., The evidence,
in this paper demonstrates that the hypothesis that income velocity is
inversely relaged to per capita real income is valid in Pakiston.

However, it is not possible to appraiSe the negative impact oif per .capita-
real ihcome on velocity independcat of the over-powering influence eXerted

by other explanatery variables such as interest rate, bank branches and

currency to currency plus demand depositls ratio., Inflation exerted uo

gignificant influence on viloeity, therefore, the hypothesis that velocity -

is & positive function of inflation is not valid for Pakistan, 1t way be

further noted that when monsy;is defincd to include time deposits, the
eXplanatory power of the varibbles increased considerably” . o This result

' o : o . e s o,
implies thet broader defdnition of money may be preferrea in Fakistan.

india
Presented in Table 2 1s the:estincted coefficieuts of income

velocity function in India corresponding to two cefinitions of money,-

Vis-a~Vis, currency and My, We discuss first the results of vy iJe. y/CC.

———
¢

16

i,e. when y/in, is used &35 enuogenous variable. . .



Estimated Co-efficients of Income Velocity in India.

"Note.

| Equatidn| Dependent | “onstaut ) . 0.
No. .| Variable 7| (e) v/N. P cc/M, t R D.W F
1 ylec | 22400 ~3.57 0.77 1.35 52.16
. S (7.78)% | (=7.22)%
T y/ee | 23.20 -3.88 | -0.02 0.77 1.23 25.74
s b (7.5 | (=7.08)% | (-0.78)
3 y/cc -n.51 0.56 . 2.12 0.97 1.29 | 235.66
E (-0.24) (1.24) (9.96)% .
4 y/cc 12.8% -1.85 -0.002 L 0,17 0.85 1.42 25.48
| | (2.83)% | (-2.18)%| (-0.11) (-2.53)% o
5 g/ | 38.55 -5.52 0.79 |  1.35 | 61.62
- . mm...u.ovw. mlﬂ.mmvx : : : ;
6 y/u, | eh.38 -5.65 ~0.02 0.80 1.25 29.90"
ST (7. E | (-7.80)%] (~0.55)
7 y/m | -0.008 0.46 |. -0.01 3.11 0.99 1.28 | 379.59
_ 1 €20.002) {2.02) | (-1.33) (1w, 7u)%
8 y/M, 18.77 -3.09 0.0007 B -0, 24 0.86 1.4y 28.57
| 5 (z.90)* | (-2.52)%| (0.02) | (-2.15)* :
9 L y/Yy ~2.€8 0.58. 3.1 | 0.99 0.73 | 540.34
S 7 (=0.26)" | -{2.25)

(14.52)%*

‘1) ‘A1l the variables are defined in Table 1.

2} The t-values are given in parentheses and a star{*) indicates that coefficients

are statistically significant at the 95-percent confidence level.-
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Keal per capita income is found statisticall& significent withléorrect
rsigﬁ.' it maykbe noted that this result is exactly in écc&réagce.with the
hypothesis that velocity is a negative function of pur‘c;piﬁa income.

The explanatory power af real par'capita incbme is much higher Eha‘ﬂi
Pakistan. It shows that one¢ per:ent increase in per'cﬁpita incdmé will
decrease vekoedty by 3,57 percent. This would 3ive;ﬁhé méﬁey'dfeatiﬁgv
institutions a mupﬁ gréatgf Levercge over vesources gnd their capacity

to Iinance development would great enhanrce overtine. The‘real per capite
incoﬁc alone explains 77 percent of varistions in income velocity which

implics that this avgument is the most significant determinant of income

Fain

veloedty in Indiz, When inflation is included in the function it did
not improve tne result at all. No significant influcwnce has been exercised

by inflation on income velocity which implica that our hypothesis, that

velocity is a positive fuaclion of inilsiion is not valid for India,

The influence of CC/M1 is founu highly significent with anticipqted :
Sigh. Thu.adjusted szhas increased cbnsiderably. Th; influence of‘
CC/M1 is so stroﬁg that real per capita income not oﬁlyrioses‘its sigui-
ficant level but also loses its correct‘sign. The timertrend vafiaplc_y
used a8 proxy fqr monetizgtion is founu stacisticallj significépﬁvwith

correct sign. This vesult shows that wonetization of the econony has

taken place in India overtime which resultec in the increase of money

[

stock thereby reducing velocity.

The results corresponding to V? i.e, y/nl are also very encouraging,
Real per capita dncome ig found statistjcully}significant3abd.POSS€35
anticipated sign in accordance with the hypothesis reviewed in introduc—
tion of this paper. The explanatory power of. real per: capita inceme has

incrcased considerabiy wheu V, i.e. y/ii, definition of velocity is
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usad%7 As before, inflation did not influence the income veloeity and,
therefore, the hypothesis that velocity is a positive function of inflaticp
is not valid for Imdia. The orher explamatory variables such as CC/M# and
time trend used as proxy for wonetization are ail found statistically

significant with correct sigu.

A summary of our findings for India is in order. The hypothesis
that velocity is a negative function ofvreal per capita income is valild
for India. However, inflation did not influence the income velogity
which lmplies that the hypothesis that velocity is a positive function of
inflation is not valid. CC/M1 and time trend variable ate found statisti-

cally significant.

vialaysia
The estimated coefficients of income velocity corresponding to both

Vl 1.e. y/CC and V, i.e. y/Ml are reported in Table 3. The real per capita

2
income throughout remained statistically sigunificant with positive sign.
The presence of real pet capita income with a positive sign in 81l the
regressions state that the hypothesis, that velocity moves invergely to
per capita income is not valid in Malaysia, Simidarly, inflation

exercise no influence on income velocity thereby invaliddtidg the

hypathesis that velocity woves positively to iunflatien.

The ingtitutional variable CC/Ml is found significontly different
from zero at traditional level of significande. but possedgsed tegative
sign, When this variable is uged with per capita income in velbdity

17 Although definition of money is 4 debatable issue yet M) seems to
be afi appropriate definition of ioney fot India,
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function,-;er capiﬁﬁ in¢6ﬁe»po§ onlyflosesiits signiﬁiqance ievel h;t
also the explanatory powér.-ﬂAimost éll‘thé observed variénce in
B R o j (I
velocityréeems tovhﬁvc been explainé& by CC/M1 alone.-

Thailan@?i‘ %3 o ;v : k : - A : i: é

Pfﬁsented iniTable 4'afé'thc éstimaﬁed_co%efficients afmihCOﬁe
Velocit§ éorresponéing th both V1 anﬁivz.f LikelﬁalaySia,-reél pet¥capita
income‘ﬁhdugh statisticailywsignifiﬁant but posgessed:positive gigﬁ.
The preégﬁce of reél perfcapifa income wiﬁh a pésitivé}signaiu all}the
,regressiqﬁs inVali&éte the Eygothesis thatiyéio;ity mQVes iﬂverself to
per capiﬁg real inéomé,-i .

Qﬁlikeigakis%énabrh&ia and Maiaysiai inflatiqnafy'expecté;ioh
exerciséd_significant iﬂfluence on income velocity, ﬁoweVef, iﬁ téok
two yeafs;to;ﬁeal%ze thgfimpact of inflation.ou'incom; vclo?ity. This
finding:shggegts gﬁat t@%ih&pgthesis, Lhat velocity is a poﬁitive'
functipﬁﬂof ﬁﬁfla;ibn ié1Vaiid;in T%aiiaud.':Tthinstitutioﬁal‘Variable

CC/Hl %4 also found statistidally ﬁignificant with correct sign.

Korea

The‘esiimated coufficients of‘incqmewveloéity corresgoﬁding;éo
both Vl*aﬁd Yz are.rgpqrtgd iu Table 5, :Bth feal p;r ggpita ;p9ome
and infla#ioﬁ ratg'afu;fdﬁnd:stati$ticaliy éignificaﬁt with cé;rep; sign.,

It is found that real per capita moves ipversely -to yelocity and

¢ !

inflation wmoves ﬁpsiti?elyltp vechity. ;ThaSQEEiudi;gs.arg‘inf”
accordance with tﬁe;?ygotﬁésis_expiaiﬁed;eérliér. When we%use@iéurrent
rate of iqflation dlonéwith Ewo putiodsblag;'fﬁe'aﬁéﬁstédnﬁz_jﬁﬁped

from 0.54 to 0.9%, . This result is contrary to tﬁe findings of Haﬁson and
Vogel jflo_y'where thej argued that lagged inflation variables do:not

;significantly increase the 'R’?'°
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are stetistically 31gn1flcant at the 35—percent confidence level..

Table 5: Estlmatﬁd Co eff1c1ents ‘of Income Veloc Ty _
_in Korea L . - -
Equation | Dependent | Constent- SRR R e B B L R
;N?" | Variable () /N Pt_ Pl Pis QC/ME TR ;?Wv F
1 ylec hL2C L -0.13 0.23]0.56| 4.79
- o (7.085% | (-2.19)% L o N
Lo o Y/CC' " 3.5% ' _0'13 0.27 v:v "1 9.5% 1-1.39 8.65
) _(8.725% (~2.77)% {3.144) - SRS
3 y/ec . S.2k -0.34 . 0432 L 0.18 l0.699 1.55] 10.29
: : C(z.se)R | {o3.300% | (4.18) ‘ 2.52)% :
- y/ec .76 ~0.22 . {. -70.30 0.04 0.18 1 Vo.ea] 2.82200.53
' {28.%C)% | {«20.32)% | (i3.%8) {2.98)% (€.63)% : ‘ ‘ -
5 v/, 4,25 ~0.2% ' N 0.387 0:53| 10.53
- {e.52)% | (-3,19)% | I
& y/Mq - 3.82 -0.23 "0.26 ; 0.57| 1.46] .97
) . (e 7R (23.740% | (2.52)% | -
7 -f,-gf/Mi ‘q.55 - =0.12 0.28 1.18 l 0.69 1.82 10.45
o (s.50) | (-1.90)% | (3.07)% (2.34)% | L
8 y/u, S.41 | ~0.40 0.30 - | 0.16 | 0.65[ 1.62] 8.80
T (5.08)% | (-3.43)% (3.05)% o (1.83)%
oy 2,58 | -0.29 | -.0.31 0.02 0.25 | 277 o,92] 2.68) 32.18
' ~ ' (9.30)* '(49.01}*~ o (u.81)F -(0.32) (8. 91y% ' )
Note: .1) A1l *he varlables are ~defined in Tab¢e 1. ) RS
") The t-values are given in parentheses and a- star\ <) 1ndlcates that coeff1c1ents
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The 1nsL1tutLonal variqblu CC/M and:time trend used asbproxy for
bmoneti sation are all founu otdtistlcally sibuillcant at traditioual luVLlr
of Sibnlf1QQHCc. lhe tlndlngs of Rorea can be summarl ed as iollows.
The hypothesig that Velocity is a negatiyelfunction'ofAreal ﬁer capita
income and pbsitive functién of inflation is vglid in Korea. The real
per capita iﬁcome aléngwith current and two periods lagged inflation

explain all the varietion in income velocity. | The institutional variable

and time trend. are found sigrnificant,

Egj;}anka

Prasentud in Table 6 are the &uthutdd COe;f{cibntS ot 1ncomel
velocity corruspondlng to both V1 and v, Real’per;cap;ta iucome is
found statistiqally significant‘but~posse95§d poéitive‘éignﬁ The findihg?
invalidate tﬁebhypotﬁesis reviewed.iﬂ introducfién. Hoﬁe;er,,inflation
rate is féﬁn& skatisﬁicallyjsignificant with,gprfeg; éigﬁ; Therefore,
the hypéthesis, tQat vciocity is a positivg’fﬁn@fion ofbiﬁflation ié
valid in Sri Lonka. The institutional variable though foﬁnd statistically
significant,‘pdsséssed*negﬁtive ;ign; Time trend Vériable did ot
perform'wéllfv This fiﬁding shows tﬁat‘moﬁetizatibﬁ%of'tﬁe economy has

| | L 2 . .18
not taken place overtime. R ‘sare fairly reasonable™ .

.

As mentioned earlier, pooling both time-serics and'cro§s=section
data not only exploits the available iﬁfdrmi@ion more’fully but also
provides an opportunity to test whether the respouse of,velqcity to per

capita income and inflation is homogeneous among Asian coﬁn;ries, given

o : 2 . -
18 In their study Hanson and Vogel / 10 / found R:  which ranges
ffgm 0 to 0.71, Lzeklcl and Adekunle / o found 0.43 as Lhelr highest



Table 6:

Estimated Co-efficients of Income Velocity

in Srilanka

-0 -

Equation Dependent | Constant S N . : 3 v é" R I
N¢f Vgrlab;e : (c?_. ; v/N P Pi—l Pt-2  .fcc(ﬁi, R’ ‘EDW; F‘:.
1 ylee ~1.59 0.60 0.49 | 0.k9 |15.17

‘ (“1 k) 57} | ( 3 - 90) :.: - : :’,- , .
K - _— .. . ! Ty AR N - "
2 y/ee -0.91 Q.49 0.05 F0.B2 | 1.75 |'11.82
. . (-0.95) (3.32)%.f (2.20)* SRR B
3 y/lee | -1.05 0.32 0.05 C_1096 | o7e | 1.95 [1y.83
- (-1.357 (2.42)= ) (2.77)% (-2597)% - . c oo
y ylee 0.1 | 0.32 0.0% 0.03 | 0.0% 0.80 | 1.85 | 11:09
o S (0.18} (2.28) (2.03)% (1.54)  (2.01)% D -
5 i y/M, -1.36 ! 0.52 0.47 | 0451 1&332
; < (-1.87)% (3.78)% R o
6 y/M, -0.98 ©0.40 .05 0.64 1 1.71 | 1343
) (~21.22) (3.26)% | (2.66)% | S R :
7 g, | -tow | 032 | 0.5 " 0.9ui | 0.63 | 1.63%| 10,28
‘ 138y | (aumyk ] (2.78)% (-1.43) S -
‘Note: . 1) All the varlables are. ueflned in 1ablﬂ I o A S
- 2Y. The t-values are glven in panentheses and a star(®) 1nd1cates that coeff1c1ents K

are statlstlcally Slganlcant at the 95—percent confldence level
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their diverse inflationary experience, pcr caplta iucome and monetary
institutions. To test whether the response of inflation and real per
capita income is homogeneous in the countries under consideration, we
pooled the data. The total number of observations now available is

108. The regression include one and two year lags in addition to current

rate of inflation besides real per capita income. .

Fftests were conducted to determine whether time-series and cross-

section data can be pooled, Furatioeraﬁg__from &.57 to 11.74 revealing

C ' . oL 1
substantial heterogeneity amonyg the countries. under conSLderation 9.

Therefore, we connot pool the time series avd cross-section data. This

finding is qqiﬁevconsistent with the fiﬁding Of]individuél country.
Out of six countries, thf‘L had redl le caHita income with p031t1vE'
sign and thrce with nagative sign. Simll rly9 thc rgsults of Korea and’

Srilanka reVeal that 1nflat10nary LYp&CtdthD lnfluences iHCOMn velOC1Ly

while for rest of the countries it is fouﬂd'thdt inflation do not

influence velocity. Furthermore, in order to test the differences in’

intercepts among countries, we introdubéd couhtfy'dummy Variables. All

the country dummy varlablus are found statistlcally signitlcant which

reveals 51guifiCdnt dltfbrencbs in 1thrccpt The substantial
huturogenelty amoug country 1nterccpt9 rcvbals that poollnb cross~section

and time~-series data are not t6881b1u.

Policy Implications
As discussed in the beginning of this paper, one of the major

reasons why econowists have examined the behaviour of velocity is that

Since the calculated F-values are greater than tabuleted F-
values, we cannot pool the data. '
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ziven the moneyzégocgwgnghbuldéity oﬁé?éénﬂknow'ghe;lEVel of national
income. If we caa éreéicﬁ.t%;.leécl ofuvulocity; wélcéﬁ'prediéﬁ the :
level of national ihéoﬁe: gi?éﬁ the mbncyhééoéﬁ. Purthermore, the’
behaviour of fhe incoﬂcivélbcigy dﬁfing eédhéﬁic'grOWth détermines how . '
great a comﬁéudrgver‘ré§oﬁiées the mong& issuing institutions are able

to exercise without causing,inflationij- The ekis%éméé of negative
functional relationship between per. capita regl income and the incqme
elocity of_money has.a special siénif;caﬁce.fofrd&velépmén?.pqlicy in
developing-counﬁries;because it implies that woney creating institgtions
obtain a greatel leverage over , resource ;'andzltherefofe? their capaéit&!
to finance development is graatly-enhauced oyerpime.!.OuQMQf s%x
CQuntrieé-coﬁsideredg<thisApelationship holds Egr'ghteé cqqnfrieé!%.e;
for Pakistgg,:Iﬁdia;énd.Korga. This finding is pg:tipu}érly‘ippd%tgnt §
for thé policyvmskers ointhese,coﬁntrias. Cif yelociﬁyrfallélgs_peg
capita re@l incowe increases, the Lonetary aéthorltles can issub more N
money and obtain -2 greater: leverage on :espnrceg than ifvvqlocity were
: & SOWEEE
' 21 o . .
constant or rising . For the yes: of the countries such as ﬂalays;g,
Thailan& and Srilénka-ii is found that yQ}ocity increas@s with,phe
increasé of real per capita inéomé. Ihis finding has special significqﬁqe
with the-demaﬁd-for méne& in thuqe.QOUHQ‘igs. It shows that fhé incom§

)

¢lasticity of the demand for woney is less thap 1 in these countrieszz.

2V30e Short /19 7. o

i
ibid
The way in which real per capiia income affect velocity depends
onn the income elasticity of the demand for momey. If the income elasticity
is greater than ome then velocity decreases as real per cbpita income

increase and Vice Versa. See Dornbusch and Fisher /3.7,
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The positive functional relationship between inflationary expecta-~
tion and iﬁcome velocity is also important for policy implication.r:dﬁél
of six countries considered, this rélatiomship holds for three coﬁutries
i.e. for Thailand, Korea and Srilanka. Although the estimated co-
efficients of inflation are low, yet this finding is importaﬁt for policy
makers, Thgse low coefficients suggest that inflation can operate
effectively as a tax on monvy in these countriu523. As inflation
increases, the people take more care in the menapement of their cash
balances, Money is spent more rapialy after it is rcceived,r Money
becowes like a hot potato with people anxious to passlit on rapiﬁly.

Thus, velocity increases as people scurry to get rid of cash.

As mentioned earlier, 1f we can predict the level of velocity, we
can predict the level of nétionallincome given the money stock, l%ﬁe
findings of this paper pfovide a tentatilve anmswer t$ thig queétion. Ini
this papér we have also identifiedithe determinants of igbomé Qelbcity.
Besides real per incoue, and inflétionary uxpectatidn we have fohﬁﬁ

interest rate, effect of monetization and currency to M, ratio as

] . .
important determinants of income velocity. The elasticities of real per
capita income, expected inflation, interest vate, monetization and ratio

of currency to M, are extremely useful in determining the level of

1
velocity. Once the policy makers of the countries considered find the

level of velocity, then given the wmoney stock they can predict the

national income of thelr respective countries.

23See ibid,
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Qgpclusions

In this papcr,'we have tested two hypotheses that, incoue velocity
is invérsely related to real per capita income, and positively related
to inflationsry expectation., The evidence in this paper demonstrates
thaﬁ, the hypothesis, that incone velucigy is inversely related to resl
per capita incoue, was valid for three countries i.e. for Pakistan, Iudia
and Korea while for Malaysia, Thailand and Srilanka this hypothesis was
not valid. Furthermofe, the evidence in this paper also demonstrates
that the hypothcsis,.that income Qelocity is positively related to
inflationary éxpecfation was valid for Thailand, Korea and Srilanka. This

liypothesis was not valid for Pakistan, India and Malaysia. -

The evidence of this paper also dewonstrates that, the incowme
velocity.behaviour in developing counttries cannot be studied without the
institutiénal and other.important explahatory variables. We have found
interest fate, effect of monetizatiOn_and cﬁrrency to M, fatid to be the
most important explanatory variables besides real per capita income

and inflationary expectation.

RANA
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