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CHAPTER 1

Interaction Between the Capital and the
Current Account in the Indian Economy : A Survey

The focus of this chapter is a brief survey of the changing nature of the
intéraction. between the current account and the capital account in the Indian
economy. We would like to enquire, wheather the former is dominant over latter
,or on the contrary, the latter is becoming donﬁnant over former. The crucial
element in this interaction is the capiial inflow on the capital account. We shall
discuss about the structural change in the composition of capital inflows through
capital account and then how this has influenced the relationship between the

current account and capital account.

According to standard classification, also followed by the Reserve Bank of
India , in Indian Economy different sources of foreign capital inflows through
capital account are mainly (1) external assistances (net) (2) commercial borrowing
(net) (3)'tra.nsaction with IMF (net) (4) NRI deposites (net) (5) rupee debt -service
and (6) foreign investment. The parts of foreign investments are (a) direct foreign

investment and (b) foreign portfolio investment, the parts of which are (i) foreign

institutional investment and (ii) euro equities.

The first five catagories of capital inflows, as mentioned by R.B.1., are debt

incurring and the sixth category is non-debt incurring. Since , 1993-94, the debt



incurring capital inflows are showing declining trend. Infact from this category in

the financial year of 1995-96 capital outflows took place.

Two main sources of debt incurring capital inflows are external commercial
borrowing and NRI deposites. These two were our main source of capital inflows
to tide over our balance of payment problem in the latter half of eighties. In this
period external commercial borrowings accounted for more than 25 percent of the
total capital inﬂows into the economy and this. trend continued upto 1991;92. The
share of NRI deposits in total net capital inflows were 38.2 percent in 1985-86 and
were approximately around 30 percent in the next three years. In 1989-90, it was
26.7 percent but during the balance of payment crisis and political instability in the
years of 1990-91 and 1991-92, which lead to unnertainity and depricizition of the

_Indian currency, share of NRI deposits to total net capital inflows had reduced

drastically to 6.1 percent.

From 1992-93 onwards the government discouraged external commercial
borrowing and NRI deposit. The rational behind such a motive was that both were
costly for Indian economy. In 1991-92 the gross disbursement was $1.10 billions
and interst payment alone was $1.01 billions.due .to external commercial
borrowing. During the period of seventh plnn, external commercial borrowing
through authorisations were $10.8 billions and disbursement were of $ 10.48

billions. But net transfer comes to only $ 3.58 billions because a substaintial part of



1t was paid back"in terms of debt service payments and interest payments (which
accounted for around $ 3.49 billions). These figures established the high cost
nature of external commercial borrowings. But in recent years, from 1995-96
onwards external commercial borrowings are showing an increasing trend. The
government's logic behind such an increasing trend is that itAis allowing external
commercial borrbwings within aﬁ annual ceiling to provide an additional source of
funds for Indian companies for new investment at the relatively lower international
interest rate. Hence, in this decade the amount of capital inflows through external
' borrowing have reduced considerably.
Indian government has several schemes for NRI deposits. These schmes are -

(1) foreign currency non-resident accounts [FCNRA]

(2) non-resident (External) rupee accounts [NR(E)RA]

(3) foreign currency non-resident (banks) accounts [FCNR(B)]

@) non-resjdent (non-repatriable) rupee deposits [NR(NR)RD]

(5) foreign currency ofdinary non-repatriable [FCON]

(6) foreign currency (banks & others) deposit [FC(B&O)D]

The‘ oldest two schemes are NR(E)RA and FCNRA. Before 1992, the
former used to offer higher rate of interest than the domestic demand deposits,
while in case of the latter, interest rate used to continiously change in order toi keep
it at par with international interest rate. In this schéme, exchange rate risk was

borne by the RBL. So government had to bear lot of costs for these foreign



exchange inflows. In 1990-92, India had f.aced'.a severe problem of foreign
exchange reserve. Among the different remedial policies, which was adopted by the
govt., one was to reduce thé external debt and the cost of it. Fof this reasbn,
external commercial bérrowing was reduced after 1992 for a few years. For NRI
deposits government had closed down the FCNRA scheme in 1994 and
concentrates in gnother scheme FCNRB. F.or NR (E) RA scheme in 1992
government had brought doWn the interest rate toi the domestic level rate of
interest applicable to the demand deposits. It has reduced further in 1994 but from
1995 onwards it i’s increasing with other measures. Another drawback of these NRI
deposit schemes are its high volatility. In 1990, when the foreign exchange reserve
crisis started, it aggravated the fear of capital loss and on these accounts massive
capital outflows took place. As a remedy, governﬁent started some othér schemes.
One such scheme was FC (B &C) D scheme which was initiated to bring some
stability in the capital inflows not only through NRI deposit but also through
capital inflow from foreign citizens or banks. In this scheme, withdrawals were not
allowed before maturity unlike-in the case of other NRI deposits. But these sc.heme
were suspended from end-July of 1992. Another scheme FC(O)NR which operated
during was June 1991 to August 1994 was designated in US dollar and banks
were free to determine rate of interests on different maturities. The NR (NR) RD
scheme was introduced in 1992 and is still effective.. It is designated in Indian

rupees and banks are free to determine rate of interest on different maturity. With

the scrapping of FCNRA, RBI has given permission to the commercial bank from



May 1993 to collect foreign currency deposits under FCNR(B) scheme for which
the commercial banks bear the exchange rates risks. In various schemes after
1992, government has taken some steps, such as, lowering interest rate, increase of
CRR ratio and also scrapping of variuos schemes. As a result, capital inflows
through NRI deposit has reduéed but from 1995 onwards there is a slight change in
the trend, again higher iritefest rate were Abeing offered. CRR has either been
lowered or removed, in ordér to facilitate the increse in capital inflows through
NRI deposits after 1995. But there are very few steps taken to reduce the cost
burden of the NRI deposit. There is no. fundamental policy change which can
reducé the volatility elerﬁent of NRI deposits successfully.Hence, if the economy
faces a big shock as had happened in the 1990s, there is a high probability that the
NRI dei)osit account would face a similar fate.. Cn the average, in this.period, we

can say capital inflow to on account of net NRI deposits has also reduced.

Indian government has started to encourage foreign investment from 1991.
They had given the permission of automatic approval for foreign investment uptov
51 percent equity in 34 industries. NRI and overseas corporate bodies (OCB)
(predominantly owned by NRI’S) are also permitted to invest upto 100 percent
equity in high priority industries with repatriability of capital and income. Price of
equities for disinvestments by the foreign investors are no longer set by the RBI.
FERA has been relaxed for the foreign companies. They are also allowed to use

their trade marks on domestic sale.



In the field of portfolio investment, governmenmt has allowed FII to invest

‘in the Indian stock market, if they are registered with SEBI and cleared by FERA.

FIIs can buy upto: 24 percent of the issued share capital in any company and are

required to allocate their total investment between equities and debentures: in the

ratio of 70:30. They also faced some concessional tax rate on dividend and long

term capital gains. Government has encouraged Indian companies to access global

capital markets through global depository recipts (GDR) mechanisms . In this

regard the new policies are

M

e

3)

4

(5)

Foreign investor can invest in Indian corﬁpanies thrdugh the GDR route
with out any lock-in period.

These receipt can be listed on any of the over seas stock exchanges and
denominated in any convertable foreign currency, but the underlying shares
would be denominated in Indian rupees.

Private placement with US investors is also permissible in accordence with
US Securities Act.

Short term capital gains are taxable at the rate of 65 percent along with
business income. Long term capital gains are taxable at the rate of 10
percent.

In 1993-94 besides pure equity issues , companies are also allowed to issue -
foreign currency convertable bonds (FCCB). FCCBs form part of the

countries external debt till its conversion into equity.
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~In recent years i.e. in 1996-97 the restrictions have been lowered further.
The limit of investment for an individual FII has been raised from 5 percent to 10
percent. HoWever,lthe aggregate limit is u_nchdnged at 24 percent. They are also
allowed to invest into unlisted companies and debt-securities of companies as 100
percent debt funds and in gilt - edged governmenmts securities subject to certain
guidelines. Proprietary funds have been allowed to invest in the country through

FII route. The guidelines for euro-issues has been also liberalised. As a result from

1993 onwards foreign investment has increased .

With the decline of importance of external commercial borrowings and NRI
deposits to bring capital inflow in India the importance of non-debt incurring
capital inflow has increased, espeacially, the portfolio investment. Within the
period of April 1993 to March 1997 non-debt .capital inflow i.e. total 'foreign
'investfnept a_cééunted _for' tWeht-y thousands millions US do‘llar.v‘Two third of it
camé as portfblio investrﬁent either through foreign institutional investors or euro
equities. Where as NRI deposit accounted for only five thousand millions US
dollars. External commercial borrowing accounted much lesser than NRI deposits.
Net debt incurring capital inflows in the period of April, 1993 to March, 1996 was
only three thousand five hundred million US dollars, whereas in the period of
1990-91 to 1991-92, debt incurring capital inflow constituted more than sixteen

thousands million US dollar and foreign investment constituted only two hundred



fifty million US dollar. So, from 1993 onwards, there is the drustic shift in the
composition of capital inflows towards foreign investment, specially portfolio
investment. Therefore, the considerable amount of foreign exchange reserve which

India presently has, is largely constitutes of the foreign portfolio investment..

This structural change in capital inflows has broixg'ht a distinct change in the
’ ouvtlookttcswar.ds the:cal.)ital account. E?iriiér the c‘ase was that India had a current
account deficit (still now also it is trﬁe). So to fill up this deficit, India had to
depend upon, apart from NRI deposits or external commercial borrowing,
International assistance, IMF's assistance etc. Apart from NRI deposit amount of
capital inﬂdws through other channels was largly linked with average current
account deficit, because, the essential notion behind any manipulation of the capital
account was that it is a tool to solve the current account deficit. Government did
not encourage particularly capital inflows from commercial sources, because, it
was mainly debt incurring capital inflows . So it would increase burden of external
debt. Hence, capital account was largely a residual part of current account deficit.
But now the scenario has changed. A major source of capital account inflow
coming into India is through foreign portfolio investment. But this strutural
change has brought more autonomy of capital acount from current account. The
people, who argue against this , has argued along the following line -
Following the commodity market equilibrium condition

Y=C+I+[(X-M)+z]



wher'e, Y = Gross National Product
C = Consumption

I = Investment

X = Export

M = Import

Z = Net factor income from abroad.
Suppose, government sector’s investment and saving are either balanced or
subsumed under total investment and total saving.

So; I-S=[M-X)+2]
Let,us postulate some alternative. interpretations of the above balance equation to
understand its economic implications. For . [M -X)+Z ]> 0, that‘ is current
account is in deficit. So the investment-saving gap is possitive. Now this inequality
can be adjusted by price adjustment and quantity adjustment. The exchange rate
will depreciate for trying to e;.djust the current account deficit. The rate of interest
will rise because of a pressure from domestic investors on inadequate funds. Both
these high rate of intereﬁt and exchange rate depreciation should have impact on
foreign investment, specially on portfolio investment . Because of high interest rate
portfolio investment should incregse. On the other hand if the marginal efficiency
of capital i. e. expected return on foreign direct investment in India is higher than
the international interest, foreign direct investment should also be stimulated.This

might place Indian entrepreneurs in disadvantaigous competition because of high
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domestic interest rate. So the GNP should reduce. Wg shall acheck whether this
proposition holds for India or not in the third chapter we shall also check the
dependence of portfolio capital inflow on rate of interest and exchange rate. If it is
independent of rate of interest change and exchange rate change then we can say
capital account is generally autonomous of current account.

Now the exogenity or autonomy of the capital account also implies that the
average prppensity to imports becomes an endogenous variable. that is, under open
genéfal license | (ogl) more is .impo'rted .dugv to greater avai.l‘ability of foreign
excha.nge through éapital inﬂow;.ln this case, in the import function M =a+b Y,

the intercept'a’ is shifted by capital account borrowing or lending.

Hence, M-X+Z should increase , if X and Z are constant.So the output

should fall.

It implies current account should adjust with capital account..

To see briefly the consequence of this kind of analysis for the Indian economy we
consider the following facts.

In Indi.a import G.N.P. ratio has increased over the yeérs. (S‘ee the Table 6 )
In the period of 1985-86 tc.>. 1989-90 thé éverage propensity to import variea
between 7.6 % to 8.7 % .Léaving the two unnatural years, 1991;90 and 1991-92 |
on external account in the period of 1992-93 to 1.995-96 the average propensity to

import varied from 10.24 % to 12.6 % . So, there is a marked increase in average

10



propensity to import. This can be only possible if we have large foreign exchange

reserves , whose major source is portfolio investment.

Table 6

IMPORT - G.N.P. RATIO

(in per centage)

86-87

Year | 85-86 87-88 | 89-88 | 90-89 | 91-90 [ 92-91 | 93-92 [ 94-93 | 95-94 | 96-95
Imp- |84 7387887 a8 81 02 (103 (106|126
GNP
Ratio

Source: Economic Survey

In India the current account deficit as a percentage of GDP has

decreased.in post 1993 period and investment -saving gap as a percentage of GDP

has reduced (See the table A3) This has counter balance the impact of increase of

import -GNP ratio.Consequently, the probable down ward quantity adjustmentdid

not take place.. In this period the industrial growth rate was also quite

high.Consequently, we can conclude that capital account has influence on current

account in a more complex way in the Indian case. and from the third chapter’s

discussions we shall able to know whether current account has influence upon

capital account or not.




Apart from this quantity adjustment , it can have a price adjustment too.
Besides, large portfolio investﬁent-is building Qp foréign exchange reserve after
covering up the current account deficit. Exchange rate may depend upon the
amount of stock of exchange reserve, with price adjustment through exchange rate,
taking place through capital account transfer. We shall check this in the next

chapter.
From this chapter we can only conclude with some confidence that after the

liberalisation of the regime of trade and exchange rate in India, capital account has

impact on current account through increase of import-GNP ratio.
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. CHAPTER 2

The Evolution and Determinants
of the Exchange Rate Regime

The objective of this chapter is to test a hypothesis that has become particularly
relevant for the Indian Economy in recent years. It relates to large foreign
portfolio investment, which lead to building up of _foreign exchange reserve after
covering up the current account deﬁcit. Our hypothesis is that the level of
exchange rate depends upon tﬁe amount of stock of foreign exchange reserve .

Prior to 1975 India had the fixed exchange rate regime. Indian currency -
rupee was pegged to the pound sterling at a fixed parity. Reserve Bank of India
used to buy and sell spot pound sterling agains; rupee within a margin of one
percent on either side of the parity. In 1971 after the breakjng .of Bret;on Woods
system rupee was pegged against US dollar for a small period of August 71 to
December 71. Whereas, pound sterling was the intervention currency. with the
Smithsonian realignment of cerrencies in December 1971 the rupee was delinked
from the dollar and relinked to the pound sterling. But now it was with a wider
margin of 2.25 per cent on either side of the parity.

With the introduction of floating exchange rate regime in 25th September
1975, I_ndian rupee was delinked from pound sterling and linked to an undisclosed
basket of currencies and pound sterling 4was the intervention currency. The
exchange rates vis.a.vis. a other currencies were determined on the basis of cross

rates with rupee sterling rate and the exchange rate of sterling against the relevant -
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currencies, based on the London closing rates. The basket of currercies was
undisclosed to avoid speculation. And a five percent margin on either side of the

basket related parity was there.

The 1992-93's Budget introduced Liberalized Exchange Rate Mechanism
}
System (LERMS) which was a dual exchange rate system. 40 per cent of foreign

exchange earnings were to be surrendered at the official exchange rate and

remaining 60 percent were to be converted at a market determined rate.

Next year the policy of full convertibility of the rupee on trade account
took place. So the dual exchange regime was abolished and unified exchange rate
regime started Under this unified exchange rate, entire trade account transaction
and all receipts were allowed. In 1994 the full convertibility in current account
took place. After that Reserve Bank of India has cbntinuéd to relax the exchaﬁgg
rate regulations for current’ account. Not only this - now capital account
convertibility exists for foreign investors and Non-Resident Indians for direct and
portfolio investment in India and Indian investment abroad up to US $ 4 millions

are eligible for automatic permission of Reserve Bank of India.
Now we would like to discuss inparticular the behavior of exchange rates

after March 1993, because in March 1993 the unification of exchange rates took

place. From then on, exchange rate of rupee has been determined mostly by the

14



supply and demand conditions in the foreign exchange markets. But Reserve Bank
of India also stands ready to intervene, as Economic survey - 1995 -96 has
mentioned, 'to maintained orderly market conditions and to curb excessive

speculation'.

Over 2 years after March 1993 the rupee dollar exchange rate was steady at

31.37. This had happened because of two reasons firstly, there was large inflow of
foreign exchange through foreign investment particularly through foreién portfolio
investment and secondly, due to this foreign exchange inflows the probable
exchange rate appreciation had been prevented by Reser\}e Bank of India by
building a foreign exchange reserve. In fact between March 1993 to December
1994 India had accrued a foreign exchange reservé of 13 billion dollars. In 1995-96
the portfolio capital inflow had reduced and current account deficit had widened.
So exchange rate had started to depreciate after the allowance of some
depreciation Reserve Bank of India had intervened in the market by selling dollars.

| During this pério,d of iﬁtervénti&ﬁs, and allowance of some fa.liling,» the exchange
rzité was a little bit volatile. This is réﬂecied in the redﬁction in reserve in this period
(See the graph) It varied between rupees 31.62 Rs. 36.6 within the period of
August 1995 to April 1996. But after that it became steady within the range of Rs.
35.0 to Rs.35.9 between May 96 to January 97. As a result this perioa, is marked

for reserve loose. (See the table B1)
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Although in India exchange rate is determined broadly by the market, the
RBI monitors it very closely and if needed by intervening into it either by selling or
buyiﬁg the foreign currency. At relatively short notice. Consequently, the stability
of the exchange rate depends upon the stock of foreign exchange reserve as a
measure of the RBI’s strength as an interventionist agent. In turn, this gives a .
| confidence to the other private. agent's who are participating 'in the' market,
' ‘regarding the éfability of ‘exchénge ratéé. So the exchange rate may bé postulated
to depend upon the sfock of foreign exchange reserve, proxying for the confidence

of the market in the stability of the rupee in the foreign exchange market.

To cheek the hypothesis we can estimate an equation
St=a+bRes; +u;
wherg, | Svt.is the‘_ nominal éxchange rate of rupee vis.a.vis dollar.
Resy, is tvhe foreign exchange reserve at period t.

"u¢' is the error term

We have estimated this equation by a monthly data of the period May, 1993

to October, 1996.

From the Run test, we notice possitive.autocorrelation.This requires
economic interpretation, perhaps along the following line : it is not the case that
whenever there is an actual (or expected) change in the exchange rate, RBI has

intervened immediately ,rather it intervened generally only when the change

16



tended to be ‘large’i.e. exceeded some threshhold value. So, it may be the case
that there is a small excess supply of Indian rupee, say, due to certain withdrawal
of foreign investment. As a result, the ekc_hange rate ha's"fzillen, ie. S .has .
increased, more than what it would have been the case with immediate
intervention. So this change in exchange rate can not be captured by the change
fofeigl_l exchange reserve. It has been captured by the error term ug, i.e. u, should
incréase.Since, RBI has generally tried not to intervene, the exchange rate is
allowed to fluctuate within z; certain range until some definitive change, exceeding
the critical or threshhold value, takes place. Since the foreign exchange is
speculative in nature, the change in._one period’s exchange rate can bring change in
the e#change rate of the next period, even though foreign exchange reserve has not
change in the same direction. So the error term éf the next period wili change. If
the increase in S;, explained by the increase in u, ,increases S.; then this increase
also should be explained by the increase in error term uy, ;. As a result | it is very
much likely that there is a pbssitive correlation between at least two cosecutive
period’s error terms, that s, E(uy, ut.1) >0.

To solve this problem we have assumed that the error terms are generated

as follows -
u = dute,
and E(e) =0
Var(at)'= o’

cov(e,€us) =0, 5% 0

17



It is called AR(1) scheme. Fbr the reason behind using AR(1) scheme ,look |
appendix B . |

From the} estimated equation it was found that stock of change in foreign
exchange reserve can explain 91 % of the change in spot exchange rate.(For detail
see the appendix B).

From this chapter, we can conclude that this result is compatible with the
view that, in situati‘ons> where foreign exchange reserve is built up by ‘net capital
inflows on the capital’account after covering up the current account deficit, this
_ stronger reserve position can influence the exchange rate by strenthening the
domestic. curreﬁcy. As a result, the exchange rate adjust through the capital
account as stated in chapter 1, and this inﬂuences:in turn the trade performance on
the current account. Thus, the economic causatién might run from ca.pital inflow
and reserve build up on capital account influencing the subsequent performance of

the current account.
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CHAPTER 3

Determinant of Portfolio Investment
in the Financial Asset Market

In this chapter we would like to discuss about the determinants of
portfolio investment in India.The reason behind this discussion is in India portfolio
capital inflow is the major constituent of capital inflows through capital account.
According to the mainstrgam | economic theories current account deficit has
influence on rate of interest and exchange rate and the determinants of portfolio
capital inflow should be exchange rate change. and ratev of interest differential
between India and rest of the world . If this chain breacks somewhere then we can

say capital account is largely autonomous to current account..

THE MODEL

Behind any investment decision in stock market an investor can have two
motives - inéome-eaming motive and capital-gaining motive. For example, we can
take th¢ example of government bond. Suppose, an investor has bought ‘one
government bond which has a promise of giving yearly dividend “a”. The present
price of the bond is Pyo. After one year the price of this bond has increased to Pyl.
Now if the investor continue to hold the bond he will enjoy the income of dividend
only. But if he s"ells’itvthen he will enjoy a capital gaih of P,1-Py0 also. So, generally

, investment in the stock market as well as their composition is an outcome of the
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interplay of these motives by various participants in the market at least any of these
motives works. Keynes had assumed , that an 'mvestor_had a choice set of
financial as:sets consists of bond and money. He vieWed rate of interest as a
variable which can measures - the premium, which had to offer to induce investors
to hold their wealth in some form of less liquid financial assets, say bond instead of
money. It can be defined as following - suppose, annual yield of a government

bond is “a”, the price of this bond is P,. Then the bond rate of interest i, 1s

ib=a/Pb

To discuss the repercussion of rate of interest on prices of the financial asset I can

quote from Keynes' by substituting the word “financial assets , say , bond” for his

use of the word “capital assets” - ' .

The owner of wealth , who has been induced not to hold his wealth in the shape
of hoarded money ,still has two alternatives between which to choose . He can
lend his money at the current rate of money interest or he can purchase some
kind of financial assets,say, bond, Clearly in equilibrium these two alternatives
must offer an equal advantage to the marginal investor in each of them. This is
brought about by shifts in the money prices of bond relative to prices of money
loans. The prices of bonds move until having regard to there prospective yields
and account being taken of all those elements of doubts and uncertainty |,
interested and disinterested advice, fashion convention and what clse you will
which affect the mind of the investor, they offer an equal apperent advantage to

the marginal investor who is wavering between one kind of investment and
. another.

Let expected normal rate of interest on bonds be i,*. If the present rate of interest
Ip 1s less than the iy* then for two reasons shift from that particular bond asset will

take place. Firstly, interest income is not attractive enough and secondly, I, < I,*

' Keynes (1937)
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irﬁpliés P, > P,*. So the expectation will be the coming down of bond price i.e.,
there will be a expectation of capital loss and investor will try to withdraw his

money from that bond and hoard money.

Now. Suppose, there are two kinds of assets, domestics asset “d” and
foreign asset “f” and rate of interest of domestic asset is less than rate of interest

of foreign asset.

Let, s <1p <i*

then, Pbd =~ Pus > p*

The expected fall in the price of domeestic bond : (Pyg) will be lesser than that of

foreign bond (pes).
Similarly, if Pod = p*> Por

investors will expect price of domestic bond price will come down and price of
foreign bond will goup. So there will be shift to foreign bond and it depends upon

-rate of interest differential of domestic and foreign country in relation to the long-

term or ‘normal’ expected interest rate. "/7’/.-—— é 7? 7

Another source of capital gain.for the portfolio investors whose portfolio
consists of financial assets across the countries is exchange rate between the
currencies of different countries. In fact it gives scope for both arbitrage and

speculation. Normally merchants engaged in international trade or investors with
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international portfolios often enter into contracts to deliver or receive foreign |
currency at a future date. Such contracts expose these traders in foreign exchange
to the risks of losses or gains from the changes in the exchange- rates during the
periods before the foreign currency payment is due. To prevent this uncertainty,
forward exchange markets provides a mechanism - i.e. arranging in advance to
convert domestic currency into foreign currency, or vice versa, on the future
payment date a pre-specified forward exchange rate. But it has other impact too.
Suppose , to a bﬁyer of rupee in U.S.A. the spot rate of rupee is twenty rupees per
dollar and the one month forward rate is twenty rupees and twenty five paise per
dollar per dollar. So a person with twenty rupees will buy one dollar at spot rate
and sell it at the forward rate and at the end of thé month he will earn twenty five
paise. So through out the month the person will keep his money in c.iollar. And
“yearly he will earn at fifteen percent rate. Accérding to Keynes this profit rate will
induce him to keep his money in dollar or dollar denominated assets. Apart from
this arbitrage profit exchange»rate can generate speculative profit also. Suppose
there is an expectation that Indian rupee is going to appreciate. So the speculator

will invest in Indian rupee to get the benefit of this. ~

To discuss regarding the determinants of difference between forward rate
and spot rate Keynes thought that rate of interest differential between two

countries is the main determinant. He had argued ,?

? Keynes (1923)
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The difference between the spot and forward rates is , therefore , preciscly and

exactly the measure of the preference of the money and exchange market for

holding funds in one intention Centre rather than in another , the exchange

risk apart, that is to say under conditions in which the exchange is covered .

What is that determines these preferences?

The most fundamental cause is to be found in the interest rates obtainable on

short money- that is to say, on money lent or deposited for short periods of time

in the money markets of the two centers under comparison. If by lending dollars

in NewYork for one month the lender could earn interest at the rate of 5 [and]

1/2 percent per annum, has by lending sterling in London for one month could

only earn interest at the rate of 4 per cent, then the preference observed above

are for holding funds in New York rather than in London is wholly explained.

That is to say, forward quotations for the purchase of the currency of the dearer

money market tend to be cheaper than spot quotations by a percentage per

month equal to the excess of the interest which can be earned in a month in the

dearer market over what can be earned in the cheaper.

This is known as covered interest parity hypothesis. The basic argument
behind it is as follows - suppose r, and r* are the interest rates that can be earned
between times t and t+1 on local currency investments in countries A and B,
respectively. Also let S, and F, be the spot and forward exchange rates between the
currencies of the two countries measured in the units of currency A per unit
currency B. Note that, one unit of currency B converted at the spot exchange rate
and held in a currency A - denominated investment would accumulate to S, (1+r,)
units of currency A at time t+1. Alternatively, under a forward contract arranged
at time t, the initial unit of currency B could be held in a currency B - denominated
investment until time t+1 and then converted into F, (1+r*) units of currency A.
Accordingly, if the two investment opportunities were regarded as equivalent in all
respects other than their currency denominations and interest rates, market

pressures would tend to generate an equilibrium outcome with

Fl (] +n*) = S; (1+rl).
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This implies, (Fi—S) /S = (re—r*) / (1+r*).

There is another hypothesis, uncovered interest parity, says that market
forces bring the equlibrium between the return that investors expect to earn on the
uncovered interest alternative to the return on the risk less option of converting

into currency A initially.

That iS, EQ.SH](I'*'H*) = S.(1+r()
where E..S..; denotes the expected value at time t of the spot exchange rate

at t+1.

It has already been mentioned that there two kinds of participa;xts in stock
market - speculator and arbitrators. Speculators seek profit from expected change
in the exchange rate, that is the speculator will invest his mo‘ney into country A’s
currency dendminated asset if he expects country A’s currency will appreciate vis-

a-vis other countries. So, speculators investment depends upon (ES, .; — Sy).

The problem is how we can calculate expected spot exchange rate, that is
Esi.). To solve this problem we have taken recourse to two assumptions . First,
Es.i is a mathematical conditional expectation, based on the true . probability
distribution underlying the events impinging on financial markets. Secondly , the

foreign exchange market is weakly efficient, in the sense that market expectations

24



of future spot rates are always conditioned on an information set that includes past

forecast error.

The first assumption implies |

Su»l = ES(H + g, , 2 (Et) =0

The second assumption implies , the stochastic process (&) is a white noise
prices, so that the forecast errors are mutually'uncorrelated at all distributed lag.

Le.cov(e)=0

So, we can use Sy in place of ES; .

Hence, speculators decision depends upon S ~ S,

NoW,' arbitrators shifts funds if there is any difference between (F, — S,)/S,
and (rr*), i.e. forward exchange rate premium and rate of interest differential.
So, we can write portfolio iﬁvestment depends upon change in rate of interest
differential, change in exchange rate and the gap between exchange rate premium

and in rate of interest differential.

Hence we can write,

Pl = f( St+|— S| s (F|— S()/S(— (rg— r(*) , (rul —ru]*) - (rt - rt*) )
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‘In countries with developed stock market thié discrepancy between forward
premium and rate of interest differential has been tried to analyze in terms of
political risks (Aliber)?, capital control (Dooley and Isard )* .transaction costs.
(Frankei and Levich )*. In India there is a difference between forward premium and
rate of interest differential. (See the table) But it is debatable to what extent the
above causes may be applicable in India, specially because we have a less
developed stock market and no full capital account convertibility. It will be
interesting to check whether these factors can explain the difference between the
forward premium and rate of interest diﬁ'erential. For this study selecting data-
base is very important.(Taylor)® Anyway because of lack of evidence to the

contrary, we assume that the covered interest parity hypothesis holds in India.

So, the function can be modified as,

Pl = (Su»] - St, (r|+| - rlﬂ*) - (r( - r(*) )

3 Aliber (1973)

‘ Dooley and Isard (1980)

Dooley and Isard have the view that political risk associated with prospective
capital controls can lead to deviations from covered interest parity. They have
established two points - (1) changes in capital control measures say, effective tax
can be a major cause behind the change in interest rate differential and (2) given
the prospect of controls on capital flows into a particular country, the interest rate
differential due to political risk depends essentially on the gross stock of outside
claims against residents of that country and on the distribution of world wealth
between residents and non-residents If both has increased in favour of outsiders
_ political risk premium has to be increased. For India India also it has some
-~ validity. '

* Frankel and Levich (1977)

“ Taylor (1987)
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Now the constructed Veconometric mddel
Pi, = o + B1(Str=S) + Bz ((rer =11 *) = (r=r*)) + uy
where o= the constant term
Bi, i-12 = the co- efficient term which represent the dependence of portfolio
investment on exchahge rate change and rate of interest differential.
U, = the error term

From the run test it is clear that it has positive auto- correlation.

To find out, by which equation we can estimate the error term ,such that, it
does not carry any auto-correlation, we have used correlogram of residual and
found that we can use AR(1) scheme. In .stoék market  suddenly a new
information which the investor feei it is relevant , though in reality it n;ay not be ,
can change the portfolio investment decision and it may not be explained by the
~ independent variables ..Since, this investment is speculative in nature , this can have

impact on next period’s investment decision ,the error terms can be positively

correlated.”

" Data Source :

Foreign Portfolio Investment - Monthly Econmic Review , Center for Monetary
Economy publication

Exchange Rate - International Financial Statistics , LM.F. | various monthly issues.
Indian Rate of Interest - Economic Survey. Govt. Of India

U.S.A. Rate Of Interest - International Financial Statistics , . M.F. various minthly
Issues.

Rate of Interest is defined as the yield rate in three month treasury bill.
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RESULTS: R? is very low , (2) and the coefficients are statistically
insignificant and constant is statistically significant and it has a high value. Hence
we can not say that portfolio capital inflow in India can be influenced by exchange

rate change or change in rate of interest differential.

The result suggest that in India foreign portfolio investment can not be
increased by creating expectations of getting more advantage of speculative or
arbitrage opportunity . Then what is the reason behind it? Ajay Shah and Susan

Thomas® has tried to give the answer according to the following line-

Diversified portfolio of financial assets reduces the risk of the investors.

Iﬁtemationai diversification reduces risk by spreadilng funds across many countries
financial assets. High corre!ation between Indian and USA stock market limits the
risk-reduction of a USA investor by investing in India. And low correlation rﬁakes
Indian stock market more attractive to US investors for reducing risk. Using
seventeen years’ data they found overall average correlation between monthly
return on the S & P 500 and NSE-50 index is - 0.0198. And this is a very low

correlation as compared with the similar correlation that exists among OECD

countries.

* Ajay Shah and Susan Thomas (1997)
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In another study of "Policy Development and Rev-iew Departmentl’ of IMF
has expressed the same view in a different ménner. They have followed ‘capital
asset pricing model’. According to this model a representative investor is expected
to hold a portfolio of risky assets identical to the world poﬁfolio. And he will
deviate from holding the Indian financial asset if by doing so he could improve his |
ekﬁect.ed"fétﬁrn ‘\‘Ni"t_ﬁout ariy- additional risk. Sehs‘i.tivity of a particular asset’s
return to the expected return on the world portfolio should be the only factor
which should affect the investor’s demand for that particular. asset. It can be
measured by the covariance of two markets” expected return .This is termed as the
asset’s beta (8). If a asset of a particular economy offers the same risk as the
world portfolio, that investor would be willing t6 hold it in place of the assets of
‘world portfolio which has the same expected return .For negative “3” ;he investof
will accept a lower rate of return to reduce his risk of the portfolio. Similarly, if
‘B’ is positive investor will demand a higher rate of return to hold it because it
will increase the overall risk of his portfolio.

Initially this IMF group have f;ormulated this model

e = o + Purwg + U
where, 1, is return on dorﬁestic market j ,
Iwt 18 the return on the world portfolio at time t .

Then they have separated development stock markets’ assets from world

portfolio. So

b

rj‘l = o + B\v~rw.l + ch Tomt + U
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wheré, - rc‘,,.‘,{'is thé‘re'turn ona .po.nfoli.o of deveioping éountries’ stocks at time t,
the coefficient [., represents the covariance between expected returns in a
domestic market ) and the expected returns on a developing countries’ equity
portfolio , where the return an investor would require to hold the assets in market

j - as contrary to hold the developing countries’ stock market portfolio - would be

an increasing function of covariance. - <

They have taken weekly data covering the period January 1989 to April
1995 and found for India Bw = - 0.19 and Bem = 0.18 but both are statistically
insignificant. In the case of monthly data fw = - 0.35 and fem = 0.10 but here
also both are statistically insignificant. This stL.xdy suggests that Indian stock
market’s rate of return doesn’t have an)" statistically significant relatic;nship with
world stock markets’ rate of returns. So this supports the view that the foreign
investors might be investing in India because they want to diversify their portfolio

by holding financial assets accross countries whose financial asset markets are

weakly linked.

But there are some problems with these studies. Firstly, India has opened
its capital markets to foreign institutional investors since 1993 and Indian firms
have been allowed to issue ECB and GDR from 1992. These investments have a
significant impact on share prices in Indian stock market. Share prices and the

expectation about it determine the short term capital gain. On the other hand
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portfolio investment decisions depend upon rate of return of initial assets so there
is a two way relationship. If any study takes the time period of prior April 1993, it
doesn’t reflect the first causal relationship. The second problem is that they did not
try to analyze the reason behind the large cyclical fluctuations in portfolio

investment within the period of April 1993 to March 1997.

If only because of little correlation between India and world stock market
portfolio. inflow is coming then total portfolio inflow should have a constant flow.
| Indeed in the period April, 1993 to March,1997 the trend is a horizontal straight
line and statistically significant and high value of constant indicates at the same
thing. But in this period t-here is a cyclical fluctuation and ‘B’ factor can not explain
that. There must be some other factor which is responsible for tiﬁs cyclical

fluctuation

To study this proposiiion we can compare Indian Stock Market to U.S.A.
Stock Market. The reason behind choosing U.S.A. is that it has a developed stock

market and well connected with the rest of the developed stock market.

\

DATA SOURCE;.
To find out whether the little correlation between Indian stock market and
U.S.A. stock market exists or not, we can use the B.S.E -Sensex data published

by Reserve Bank Of India , Currency and Finance Report and Monthly Bulletin of
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R.B.1, various issues. For U.S.A.’s stock market various issues of International
Financial Statistics have been used. The period have taken into consideration is
Aﬁril, 1993 to October,1996. The reason behind selecting post April, 1993 period
is in January,1993 the door of Indian stock market was open for Foreign
Institutional Investors. (F.'I.I.). Another reason is in this year ’s Budget India had

left from the dual exchange rate policy to unified exchange rate policy.
METHODOLOGY:

To calculate monthly average return we would like to incorporated only
the changes in expected share prices not the di:vidend. The reasons are we are
using monthly data not yearly data and the portfolio capital inflows in;o India are
speculative in nature .

We can calculated | average monthly return as,

€i=(prri=pui)/pui

¢ = monthly average earning

p = share price
i=1,2. 1, =>India, i, = USA
T = Months
Then we have computed the simple correlation betweene ;  and e, ,
RESULTS : We have found a very low correlation coefficient ( .14 ) for

the period of April ,1993 to October 1996. It is similar with the results found by
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Ajay Shah and Susan Thomas. So the argument that portfolio capital inflows are
coming in India because it is not integrated with the developed world can hold

good. >

In the period of October ,1994 to February ,1996 there was a negative
fluctuation in the portfolio capital inflows. In this period the average monthly
return was negative . So it may be a reason for less capital inflows in this period.
Investors may come into India to reduce overall risk of there total portfolio by
diversifying it, despite the fact that it will give low return. But this return should
be at least. positive , because no one want to invest if the expected gain is

negative.

As a conclusion from this chapter we can say portfolio capital is coming
into India mainly‘because of disintegration of Indian stock market with the World
stock market. It has no statistically significant relationship with the change in
exchange rate and rate of interest differential Hence the chain of dependence of
capital account on current account has largely brocken. So we can conclude that

now in India capital account is largely autonomous to current account.
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CHAPTER 4

Volatility of Foreign Investment In India

The objective of this chapter is to examine whether the foreign portfolio
investment is more volatile than foreign dvirect investment or not. It is a genéral
belief thatv since direct investments usuaII); take place with the long run profitability
objective and portfolio investments usually respond to the objective of short run
capital gains. Consequently, it may be postulated that In short run foreign direct
investment is lesser volatile than portfolio investment We shall check whether this

holds for direct foreign investment and foreign portfolio investment in India.

Direct Invest}r‘hent by an lim"estor can bé defined as the gafhering or
- creation éf assets with a signi'ﬁcant degree of managerial control. So here , owners
are generally not seeking only short- run capital gains. They look upon the long
run viability and growth of enterﬁrise and relatively well informed regarding the
enterprise than the short run capital gainers. If a person buys a financial asset
issued by an enterprise withoﬁt taking aﬁy managerial responsibility then it can be
termed as portfolio investment. There can be other kind of financial assets issued
by different economic agents. Financial assets market can be divided into two
categories - first-hand financial assets market and the- second hand financial assets
market. In the first-hand market transactions of new bonds issued by Govt., new

share- equities or bonds issued by various financial institutes take place. The
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second hand financial assets market consists of old issues. Devélopment of second
hand market financial assets market has separated the management wealth from the
management of enterprises in which that wealth is invested. An investor can buy
equities of an enterprise and become at least a partial owner of the enterprise
without taking the responsibility .of manég'mg the enterprise. It can have a benefit
for the individual investors, while he is separated from the m}magement who takes
the responsibility of entrepreneurial ﬁmctiqn. Thése individual investors can easily
shift their capital across the enterprises by simply buying and selling the equities of
different enterprises where they think it has best prospects for capital formation or
(for direct investors) short run capital gain (for portfolio investors) which may be
linked with the best prospects of capital formaﬁon. So we can claim that the
existence of the second hand market allows individual investment dec}sions to be
revocable. Definitely this liquidity has reduced the risk-feeling of the investor§ and
encourage them to cvhannéli‘se their sa\?ihgs to investment and probably raises
i'nvestmént. But on thé other hand it has increased volatility of investment decision

in the stock market. Thus the stock exchange becomes a double- edged weapon.

Keynes has seen the question - where to invest as a question of allocéting
wealth by the individpals, while the objective of the accumulation of wealth is often
to produce results at a distant future. But the problem is knowledge about the
future is fluctuating, vague and uncertain. Keynes used uncertain knowledge in the

sense that the prospect of a war is uncertain i.e. it can not be calculated by the idea
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of repeated experiment or ‘objective criterion’ or even subjective judgement of
probability To overcome this problem Keynes' set up three conventions on the
basis of which investors can take their investment decisions. These conventions

are-

( 1) The present is a much more serviceable guide to the future than a
candid examination of past experience would show it to have been
hitherto. In other words (agents) largely ignore the prospect of future
changes about the actual character of which we new know nothing

(2) The existing state of opinion as expressed in prices and the character
of existing output is based on a correct summing up of future
prospects so that (agents)can accept it as such unless and until
something new and relevant comes into picture Prospective .

(3) Knowing (their) individual judgment is worthless (they)endeavour to
fall back on the judgement of the rest of the world which is perhaps
better informed. That i1s (they) endeavour to conform with the
behaviour of the majority or the average. The psychology of a society
of individuals each of whom is endeavouring to copy others lcads to
what we may strictly term a conventional judgement.

Following these three conventions, the valuations of the prospective yields
of the existing investment takes place in the stock market. The first convention
provides the rational basis to the investors to carry out valuations of existing
investments. Second convention implies that agents accept that prices correctly
sum up the existing state of opinion about future prospects. And the third
convention gives certain degrees of stability into the expectations regarding the
future prospects. But these conventions are based on very flimsy foundations. So

the assessments about prospective yields of the financial assets it make are volatile.

In fact Keynes® commented,

' Keynes (1937)
? ibid
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‘it (conventions) is subject to sudden and violent changes. The practice of

calmness and immobility, of certainty and security , suddenly breaks

down. New fears and hopes will, without warning, take charge of human

conduct. The forces of disillution may suddenly impose a new

conventional basis of valuation.’

The determination of Ap,rospective yield on capital by second hand stock
market would not cause volatility if it were also assumed that the market was
populated by informed investors who chose stocks on the basis of the prospective
yield s over the long run. However Keynes desc'ription of the stock market did not
have this valuation efficiency , it was dominated by relatively ignorant speculators
pursuing short-term capital gains. Keynes believed that the increasing separation
which had taken place between ownership and management: This has led to a’

gradual increase in the proportion of the equity in the community’s
aggregate capital investment which is owned by persons who do not
manage and have no special knowledge of the circumstances , either actual

or prospective, of the busincss in question, the element of real knowledge

in the valuation of investments by those who own them or contemplate

purchasing them has seriously declined.’ '

In a nutshell we can say in Keynes’ view , the combination of the inherent
unknowability of the future , the liquidity provided by a broad and deep stock
market , and the increasing significance of ill-informed investors trading for a short

term gains lead to stock prices behaving in an unstable manner leading to the

volatility of the portfolio investment.

¥ Keynes (1936)

37



Keynes theorised fhat for an enterpriée, owners and managers are different
agents. They have different o_bjectives,vand planning horizons. Owners as a part-
time capitalist whose only concern is the management of their wealth without any
managerial or entrepreneurial functions. They mainly seek short term capital gains.
On the other hand managers look upon the long run viability and growth of
enterprises. Another difference between these two agents are significantly different
degrees of knowledge about the firm and environment - the owners are relatively
ignorant and the latters are professionally well-informed Now according to Keynes®
- it is by no means always the case that owners’ decision predominates over
enterprise. As the stock market.develops the risk of dominance of former over the
latter increases. ‘The argument behind this in iwo statements, as Croty’ also
rpentidned, - first, “there is no sense in" building up a new ent'erprisl‘: at a cost
greater | than '_'cit which a similaf'existing entérprise can be purchased”® and second,
there is.an inducement to spend on a‘ new project what may seen an extravagant

sum, if it can be floated of the stock exchange at an immediate proﬁt.7”

Hence, following Keynes” argument that when there is a conflict between
owners and managers decisions former tends to dominates the latter. As a result, if
there is instability in the stock market which mainly influence the owners decisions

regarding investments it could also bring instability in investment in physical assets

4 ibid
* 1.R.Croty (1990)

% Keynes (1936) '
7 ibid
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taken by the managers. But the instability in portfolio investment would tend to be
greéter than that in ‘direct investment. .Because' the direct investors taking the
managerial responsibility, are more well informed than portfolio investors in
general. Moreover, they are not merely and not short- run capital gainer. Hence it
is less likely that they will reconsider iheir investment as frequently as portfolio
investors .So direct investment can be postulated to be less volatile than the

-portfolio investment.

J.R. Croty® is critical about the Keynesian proposition that decision in stock
market dominates over direct investment decision He said that Keynes” second
statement is not relevant because it is about the :cost of financial capital, not the
determination of the MEC. And Keynes’s ﬁrst‘statement can not };rovide the
general validity for Keynesian proposition. Because,(l) first statement refers to the
supply price of capital not to the projections of future profitability. (2) the
argument is not symmetric, ‘when rising stock prices lift the market value of

acqui_rable firms above the supply price of newly produced goods, the market is no

longer directly influence the relevant MEC.

Anyway, Croty’s arguments restricts the transfer of instability from stock
market to direct investment decision. As a result, the volatility in direct investment

can be expected to be lower than that of portfolio investment. Regarding the level

¥ J.R. Croty (1990)

39



of volatility of fo;eign direct investment and portfolio investment yet another factor
isj»cvo_ming int; consideration - e‘)‘(éha’nge' rafe which can give the rise td short-run
capital gain or losses. Hence it also influence the investmeﬁt decision in stock
market of the short run capital gainers. Since in a world of floating exchange rate
regime, the exchange rate is determined by the market forces, this volatility is
transmitted into the portfolio investment decision .We will have more discussion on

chapter 3.

During period of Feb 1994 to Jan,1997, we have found that foreign
portfolio investment is much more volatile than foreign direct investment. The
reason behind choosing a post 1993 period is that only in 1993 the door of Indian
Vstock market was open for foreign institutional ‘investors for the first time. To
compare volatility of foreign direct investment foreign portfolio investment we
have used  co- efficient of variation. . Since it is a time series data we have
broﬁght ouf the secular trend from it and then measure co- efficient of variation.

So the volatility we have measured is solely generated by cyclical fluctuations

seasonal fluctuations and irregular trends.

Data Source : Centre For Monitori'ng' Indian Economy, various bmonthly

issues.
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The Results

Co-efficient of variation of Foreign Portfolio Investment and Foreign Direct
Investment in India : Period 1994-97.

Year 1994-95 1995-96 1996-97 1994-97
Foreign Portfolio | .877546 46675 584821 | .878668
Investment ' :
Foreign Direct | 337175 '1.293939 489429 .392369
Investment RS

To find out which period is much more volatile we have use standard deviation of
the same time series which does not have the secular trend component.The

results: .

Standard Deviations of Foreign Portfolio Investment and Foreign Direct
‘Investment in India: Period 1994-97.

YEAR 1994-95 1995-96 1996-97 1994-97
PORTFOLIO 1.206845 229677 730053 912544
INVESTMENT

DIRECT .310094 317116 .484459 389312
INVESTMENT ) '

This result shows that initially foreign portfolio investment was more volatile
compare to later periods. The period-,February,1995 to Feb,1996, has the lowest
volatility. One of the reason may be very low amount of foreign portfolio capital
inflow in this period. On account of foreign direct investment the volatility is
increasing over the periods. In fact , in both the category there is a positive

relationship between the amount of ‘investment and volatility.(See the graph in

appendix D).
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CONCLUSION

In ‘post-liberalisation’ era, after 1991, a structural change has been taking
place in the Indian trade and foreign exchange regime. Fundamentally, this
structural change relates to the causal »importance of the capital account, which is
open to capital inflows of differeﬁt types. The major source of capital inflows on
capital account is foreign investment. Among these foreign investments, after 1993,
two-third of it came through portfolio capital inflows. These has resulted in a
structural change that has altered in turn the relationship between the capital

account and current account.

Capital account is no longer a residual part, balancing the importance of the
current account. The large amount of capital inflows through capital account have
build up a substantial amount of foreign exchange reserve after counter balancing
the cu.rrent account deficit. Usually, current account deficit has influence on the
exchange rate and the rate of interest of a country. Both of these variables have
- impact upon portfolio capital inflows to that particular country. As we have
analysed, (chapter.3) in India portfolio capital inflows do not have a statistically
significant relationship with either of these two variables. In India portfolio capital
inflows seem to be coming, because of Indian stock market’s lack of integration

with the developed stock markets.(chapter3) To minimise the overall risk of their
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total pvortfolio féreign investors diversify the financial assets holding across the
countries whose average rate of return are either uncorrelated or weakly correlated
.This might be the reason of portfolio capital flows into India. As a result, we
maintain that , portfolio capital inflows are largely autonomous, i.e. independent of
current account deficit . FSincg, such portfolio capital inflows are the largest
source of capital inflows, the capital account ié becomes an autonomous

explanatory variable in many instances.

The exogenity or autonomy of the capital account may imply that the
average propensi—ty to import Become an endogenous variable, e.g. under open
general license (ogl) more may be imported due to greater availability of foreign
exchange through capital inflows. In India import-GNP ratio has increased iﬁ the
post 1992-93 period than the second half of the last decade. (Chapter 1) From this
data we can conclude with some confidence that after the liberalisation of the
regime of trade and exchange rate in India, capital account had an impact on

current account through the increase of import-GNP ratio.

Moreover the structural change in capital inflow has not only influenced |
the average propensity to import, and to that extent the currént acc‘;ount; it.has also
influenced thé exchange rate. Because of large capital inflows through capital
account a substantial amount of foreign exchange reserve has been built up. In
India, excharige rate is determined broadly by the market. But, Reserve Bank of

India monitors it closely and when needed, by intervening in the market either by
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selling or buying the foreign currency. So, the exchange rate, depends largely upon ‘
the foreign éxchange reserve.This view is seen to be plausible statistically in
chapter 2. Since, capital flows through capital account are the major consfituent of
foreign exchange reserve, both the quantity adjustment through the increase in/
import-GNP ratio (chapterl) and price adjustment through the influence of foreign
exchange reserve on exchange rate (chapter2) are taking place through the reserve

build up on the capital account as the major underlying mechanism.

At the same time,portfolio investment might have brought some
instability and de;mpening effecf on the aggregate demand in the economy. The
demand generating capacity of portfolio capital inf]ows are limited.(Demand can be
generated through thev increase in the monetary base of the economy. For India this
increase in monetafy base has somewhat counter balanced by reducing the
monetisation of fiscal deficit .) Capital inflows have negative impact on aggregate
demand through the increase in import;GNP fatio. So long as other var;ables like
investment, éxport remain constant. From this point of view, there might have a
negative impact of portfolio capital .inﬂows on aggregate demand unless this is
compensated by direct foreign investment in ex;;anding demand At the same time,
instability arises due to high volatility in foreign portfolio capital. In fact, if our
foreign investment investment composition is such that, proportion of foreign
direct investment is higher than foreign portfolio investment then this negative
imbact on aggregate demand would have been compensated to some extent

Moreover it would have reduced the instability also. Because foreign direct
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investment is much less volatile than portfolio investment(chapter 4) This less
volatility would have also reduced the instability problem of foreign exchange
reserve. This however does not seem to have happened so far to any significant

" extent.
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 APPENDIX - A



Table - A1

* India's Balance of Payments
R | (In U.S.$ million)

Year

Current Account
Capital Account
Reserve Use

1990-91_ 1991-92 1992-93 1993-94 1994-95 1995-96
-9680 -1178 -3526 -1158 -2634 -5434
. 8402 4754 4254 10022 7593 2515

Source :

1278 -3576 -728 -8864 -4959 2919

Economic Survey, Gowt. of India

Note : '-'implies increase in Reserve Use Only




Table - A2

CAPITAL ACCOUNT OF INDIA
(In U.S. $ million)

YEAR

1990-91 1991-92 1992-93 1993-94 1994-95 1995-96

External Assistance(net)
Commercial Borrowing (net)
LM.F. (net)

N.R.L Deposit (net)

Rupee Debt Service

Foreign Investment

(a) Foreign Direct Investment
(b)Foreign Institutional Investment
(c)Euro Equities and Others
Other Flows .

Capital Account Total (net)

2210 3037 1859 1901 1434 780
2249 1456 -358 607 1029 527

1214 - 786 1288 187 -1146 -1710
1536 290 2001 1205 811 945
-1193 -1240 -878 -1053 -1050 -963
102 139 555 4235 4895 4143
97 135 313 586 1314 1929

0 0 0 1665 1503 2009

5 4 242 1984 2078 205

2284 286 -213 2940 1620 -1207
8402 4754 4254 10022 7593 2515

Source: Economi Survey, Govt. Of India
Note: ' - ' implies outflows



Table - A3

Year Current account Saving- Inv gap
deficit as a % of GDP}] as a % of GDP
1985-86 2.538719183 4.6
1986-87 2.250487348 4.5
1987-88 2,138405388 1.6
1988-89 2.959707043 3
1989-90 2.48613793 1.7
1990-91 3.560525143 0.9
1991-92 1.755047575 0.1
1992-93 0.187605608 1.9
1993-94 0.481765727 1.4
1994-95 0.134911574 -0.9
1995-96 0.267197681 0.6
Source !

Economic Survey, Govt. of India
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The Initial Regression Equation is

Si=a+ b.Res, +u

F.ollowing Run Test :
From the Residual Plot (graph-B1)
Number of runs k =3
Number of positive residuals nl = 21

Number of negative residuals n2 = 22

E(k)=2nln2/(l+n2) +1
=22.48 :
o «=2n1.n2 (2.n1.n2 - nl = n2) / (n1+n2)? (n1+n2-1)
=10.48 |
or, ox=3.237
So, for no Auto-correlation the required condition is
E(k) - 1.96.0, < k < E(k) + 1.96.0}
Here, E(k) - 1.96.0, = 16.135 and E(k) + 1.96.0; = 28.825 and k = 3
_ So, here Auto- correlation exists.
Since value of ‘k’ is less than the lower limit this auto- correlation is positive.
- Now, from the Correlogram of Residuals (graph B2) the auto-correlations pattern is like a sine
curve. It says us that we should follow Auto -Regressive scheme . From the plot of partial
correlation we get at lagl and lag 9 partial correlation is significant at 5 % level of significance.
So, the error term should be estimated as
U= DU + Oauee + £,
If we use this equation we will loose a large numbers of degrees of freedom.
Hence we have use, u, ='®l.ﬁt-, + £,

i.e. AR(1) Scheme.



After applying AR(1) Scheme from residual plot (graph B3) we get,

k=19
nl =16
n2 =26

And both the lower limit and upper limit are 14.9 and 26.716 respectively.

Hence now there is no autocorrelation. Though correlogram graph ( graph B4) is showing little
existeﬁce of autocorrelation. ‘

In this estimated equation the co-efficient of Res, is s_igniﬁcént at 12. 41 % level and change in
exchange rate can explain 91 % of the change in exchange rate.( if we could have estimate the

error term by the error term of one period lag and nine period lag then a better result would have

come.)



Graph - Bl

obs - Actual Fitted Residual  Residual Plot
1993:04 31.3700 31.0585 0.31148 LA
1993:05 31.3700 30.9911 0.37888 L |
1993:06 31.3700 31.0118 0.35823 L |
1993:07 31.3700 31.0428 0.32725 S |
1993:08 31.3700 31.1112 0.25880 L |
1993:09 31.3700 31.1636 0.20636 L |
1993:10 - - 31.3700 31.2266 0.14343 . ¥ |
1993:11 31.3700 31.2669 0.10306 . |
1993:12 31.3700 - 31.5191 -0.14908 * |
1994:01 31.3700 31.6410 -0.27100 . *1 |
1994:02 31.3700 32.0453 -0.67527 *| l
©1994:03 31.3700 32.3601 -0.99015 * | |
1994:04 31.3700 32.3507 -0.98070 * | |
1994:05 31.3700 32.4139 ° -1.04393 * |
1994:06 31.3700 32.5604 -1.19039 * | |
1994:07 31.3700 32.7469 -1.37691 * | |
1994:08 31.3700 32.7568 -1.38680 * |
1994:09 31.3500 32.9412 -1.59119 - x| |
1994:10 31.3700 33.1107 -1.74072 * |
1994:11 31.3700 33.0496 -1.67957 * |
1994:12 31.3700 - 33.0314 -1.66142 * |
1995:01 31.3700 33.0763 -1.70626 * |
1995:02 31.3700 33.1272 -1.75723 * |
1995:03 31.1000 33.2945  -2.19448 * |
1995:04 31.4200 33.2111 -1.79107 * |
1995:05 31.4200 33.1471 -1.72713 * | |
1995:06 31.3900 33.0854 -1.69541 * |
1995:07 31.3700 33.1113 -1.74129 | |
1995:08 31.5400 33.0246 -1.48461 - x| |
1995:09 33.1500 33.2264 -0.07641 ¥ |
1995:10 34.4300 33.0701 1.35994 [*
1995:11 34.6200 33.0136 1.60639 | * |
1995:12 349100 33.0829  1.82708 | |
1996:01 35.7100 32.9739 2.73607 | %
1996:02 36.5300 32:7826  3.74744 | .+
1996:03 34.1800 32.9237 1.25628 x|
1996:04 34.1500 32.9370 1.21303 ok
1996:05 34.9800 32.9951 1.98490 | * |
1996:06 34.9400 33.0832 1.85684 | *
1996:07 35.4100 33.2100 2.19996 |
1996:08 35.6500 33.1990 2.45098 | x|
1996:09 35.7000 33.2984 2.40160 [ . * |

l l

1996:10 35.6100 33.4270 2.18302

*



Sample: 1993:04 1996:10
Included observations: 43

Autocorrelation
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AC PAC

0.912 0912
0.804 -0.160
0.719 0.085
0.613 -0.206
0.493 -0.103
0.384 -0.029
0313 0.147
0.235 -0.132
0,097 -0.399
-0.025 -0.013
-0:134 -0.143
-0.225 0.165
-0.314 -0.117
-0.372 0.085
-0.394 -0.110
-0.406 0.068
-0.410 0.101
-0.410 -0.116
-0.406 -0.001
-0.380 -0.047

Q-Stat

38.304
68.841
93.840
112.49
124.85
132.57
137.85
140.90
141.44
141.47

142.56
145.71 .

152.08
161.33
172.07
183.91
196.41
209.42
222.68
234.86

Prob

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000



Regression _Eq:uati‘on

LS // Dependent Variablé is ST -

Sample: 1993:05 1996:10

Included observations: 42 after adjusting endpoints
Convergence achieved after 6 iterations

- Variable Coefficient ~ Std. Error T-Statistic ~ Prob.

C 59.60408  139.8098 0.426323 0.6722
RESERVE -5.66E-07  3.60E-07 -1.571524 0.1241

AR(1) - 0.993240  0.037647 26.38266 0.0000

R-squared 0.915581 Mean dependent var 32.57929
Adjusted R-squared 0911252 = S.D. dependent var 1.797989 .
S.E. of regression 0.535633 ~ Akaike info criterion -1.179865
Sum squared resid 11.18919 Schwartz criterion -1.055745
Log likelihood - 31.81826 F-statistic 211.4903
Durbin-Watson stat  1.779741 Prob(F-statistic) 0.000000

Inverted AR Roots .99



obs

1993:05
1993:06
1993:07
1993:08
1993:09
1993:10
1993:11

1993:12

199401
1994:02
1994:03
1994:04
1994:05
1994:06
1994.:07
1994.08
1994:09
1994:10
1994:11
1994:12
1995:01
1995:02
1995:03
1995:04
1995:05
1995:06
1995:07
1995:08
1995:09
1995:10
1995:11
1995:12
199601
1996:02
1996:03
1996:04
1996:05
1996:006
1996:07
1996:08
1996:09
1996:10

Actual

31.37
31.37
3137
31.37
3137
3137
3137
31.37
31.37
3137
31.37
3137
3137
3137
3137
31.37
3135
31.37
31.37
3137
3137
31.37
31.1

31.42
31.42
31.39
31.37
31.54
33.15
34.43
34.62
34,91
3571
36.53
34,18
34.15
34.98
34.94

3541

35.65
35.7
35.61

Graph- B3

Fitted

31.6276470417
31.5299108877
31.5182462498
31.4762032753
31.4935600134
31.4814524163
31.5061466977
31.2695987881

31.4129632246 -

31.0970628484
31.1937425065
31.5531787545
31.4721682486
31.3788413606
31.3330444441
31.5286830049
31.3339381331
31.3292648711
31.6051938549
31.5576820331
31.4875481384
31.4803700343
31.3502669888
31.3604657206
31.6572114749
31.655215108

31.5281480843
31.6336753116
31.4813442747
33.4784838503
34.6395719805
34.6884118889

35.1748368348

36.0621524531
36.5070916285
34.3146104162
34.2346412121
35.0251975502
34.9415036619
35.5612068724
35.6765090163
35.6928457404

Residual

-0.257647041741
-0.15991088771
-0.148246249815
-0.106203275313
-0.123560013399
-0.111452416308
-0.136146697698
0.10040121194
-0.0429632246428

0.272937151582

0.176257493542
-0.183178754522
-0.102168248629

-0.00884136062728

0.036955555857

-0.158683004933
0.0160618669411
0.0407351288817
-0.235193854936
-0.187682033119
-0.117548138403
-0.110370034322
-0.250266988848

- 0.0595342793927

-0.237211474929
-0.26521510801
-0.158148084299
-0.0936753115966
1.66865572529
0.951516149741
-0.0195719804993
0.221588111076
0.535163165235
0.467847546939
-2.32709162849
-0.164610416177
0.74535878791
-0.0851975501801
0.46849633812
0.0887931275887
0.0234909836856
-0.0828457404462

Residual Plot

.
.
.

* .
.
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.
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Correlogram of Residual
Sample: 1993:05 1996:10
Included observations: 42
Q-statistic probabilities adjusted for-1 ARMA term(s)

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
L B 1 70.107 0.107 0.5147
** | ** 2 -0.230 -0.244 2.9548 0.086
g A% 3 0.037 0.100 3.0188 0.221
g0 L 4 0013 -0.069 3.0265 0.388
L o S -0.133 -0.101 3.9109 0.418
¥k ek D 6 -0.379 -0.395 11.265 0.046
g0 x| 7 0044 0.115 11.367 0.078
L Kl 8 0.088 -0.147 11.790 0.108
.0 L 9  0.020 0.146 11.813 0.160
. Kl 10 0.059 -0.065 12.013 0.213
|, Ko 11 -0.040 -0.073 12.109 0.278
.0 X 12 0.019 -0:140 12.131 0.354
.0 . 13 -0.027 0.023 12.178 0.431
[. ] g0 14 -0.019 -0.051 12.202 0.511
[. ] LA 15 0.032 0.113 12.271 0.585
g0 o 16 0.023 -0.015 12.308 0.656
L Kl 17 -0.061 -0.142 12.582 0.703
N .0 18 -0.007 -0.003 12.587 0.763
L A0 19 0.099 0.051 13.373 0.769
|

| A1 7 20 0.006 0.027 13.376 0.819



Table B1

YEAR | INDIA'S FOREIGN | SPOT EXCHANGE
EXCHANGE RATE
RESERVE(in rupee) (Rs/$
APR,93-94 2198998 31.37
MAY 2066236 31.37
JUN 2106926 31.37
JuL 2167935 31.37
AUG 2302759 31.37
SEP 2406028 : 31.37
ocT 2529975 31.37
NOV 2609486 31.37
DEC 3106088 31.37
JAN 3346221 31.37
FEB 4142457 31.37
MAR 4762621 31.37
APR,94-95 4744003 31.37
MAY 4868536 31.37
“JUN | 5156997 31.37
JUL 5524363 . 31.37
AUG 5543843 31.37
SEP 5907016 31.35
oCcT | 6240913 31.37
NOV 6120468 31.37
DEC 6084720 31.37
JAN 6173036 31.37
FEB 6273428 31.37
MAR 6602840 31.1
APR,95-96 6438553 31.42
MAY 6312613 31.42
JUN 6191049 31.39
JUL 6242038 -31.37
AUG 6071301 31.54
SEP 6468769 33.15
ocT 6160834 34.43
NOV 6049644 34.62
DEC 6186158 34.91
JAN 5971497 . 35.71
FEB 5594582 36.53
MAR 5872603 34.18
APR96-97 5898691 34.15
MAY 6013182 34.98
JUN 6186631 34.94
JUL 6436527 35.41
AUG 6414821 35.65
SEP 6610553 35.7
ocT 6863798 35.61

Source;
For Reserv R.B.l, monthly bulletin, various issues
For Exchange Rate -I.F.S., various monthly number
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| Tab_le_'C1

TOTAL PORTFOLIO SPOT EXCHANG| RATE OF INTEREST
INVESTMENT RATE DIFFERENTIAL| MONTH
(In Rs. Million) (Rs./$) (U.S.A. - INDIA)

31.37 31.37 7.41 APR,93
345.07 . 31.37 6.73 MAY
1003.84 31.37 6.905 JUN
6964.14 31.37 " 6.85 JUL
3105.63 31.37 6.265 AUG
1505.76 31.37 5.765 SEP

12453.89 31.37 5.185 OCT
14743.9 31.37 5.27 : NOV
7246.47 31.37 5.105 DEC
25942.99 31.37 5.31 JAN
43604.3 31.37 5.285 FEB
7058.25 31.37 3.935 MAR
9034.56 31.37 3.55 APR,94
11418.68 31.37 3.29 MAY
16124.18 31.37 4.07 JUN
20610.09 31.37 4.44 A JUL
3638.92 31.37 3.625 AUG
9687.15 31.35 3.94 SEP
15590.89 | 31.37 381 OCT
8438.53 31.37 3.25 Nov
. 3607.55 3137 © 0 3.99 DEC
1411.65 ' 31.37 4.995 JAN
2007.68 31.37 5.49 FEB

6002.3 31.1 5.965 MAR
4524 .48 31.42 6.045 APR,95
2073.72 31.42 6.31 MAY
3609.85 31.39 6.955 JUN
6619.07 31.37 7.37 JUL
7317.28 31.54 7.215 AUG
4342.65 33.15 7.345 SEP
3580.72 34.43 ' 7.475 OCT
2734.98 34.62 7.62 NOV
422411 34.91 7.81 DEC
9963.09 35.71 7.95 JAN

26082.42 36.53 8.1 FEB
16645.66 34.18 8.01 MAR
14855.25 34.15 7.435 APR,96
11578.38 34.98 7.37 MAY
12473.58 34.94 7.03 JUN
12499.73 35.41 4.41 JUL
19286.65 35.65 4.21 AUG

4391.1 35.7 4.915 SEP

21472.83 35.61 3.485 . OCT
tfolio Investment - Centre for Monitoring Indian Economy, Monthly Revie Source:
hange Rate and U.S.A nterest - |.F.S.various monthly issues

dian Rate of Interest - Survey, Gowt. of India



Table C2

INDIA - U.S.A. SHARE PRICE

YEAR INDIA U.S.A.
BSE SENSEX|SHARE PRICE
APR , 93-94 2205.37 375.8
MAY 2248.01 382.29
JUN 2281.95 383.84
JUL - 2190.34 3779
AUG 2556.16] . - 382.26
SEP 2708.39 384.88
oCT 2688.51 392.15
NOV 2850.35 397.67
DEC 3301.85 400.29
JAN ' -3813.74 409.3
FEB 4039.42 409.88
MAR 3811.25 404.36
APR, 94-95 3824.75 386.91
MAY 3756.1 391.27
JUN 4135.67 393.31
JUL 4106.95 390.98
AUG 4407 4 403.48
SEP 4511.34} ! 410.17
OCT : 4351.16 409.88
NOV 4139.06] 401.45
DEC 3949.78 402.32
JAN 3651.59 410.46
FEB _ 3474.92 428.19
MAR © - 3408.29} 430.06
APR', 95.96 3359.29 - 448.83|
MAY 3206.09 463,37
JUN : 3336.46 477.03
JUL 3334.86 495.05
AUG 3402.81 494.18
SEP 3396.37 507.84
oCT 3528.1 507.84
NOV 3172.02 520.63
DEC 3060.05 536.62
JAN 2979.3 535.46
FEB ' 3405.56 567.44
" IMAR 3327.33 568.6
APR, 96-97 3599.66 570.34
MAY 3732.2 585.17
JUN 3906.72 592.73
JUL o 3668.21 567.73
AUG 3449.17 582.26
SEP 3390.11 593.89
oCT 3159.79 ' 615.4
~ Source:

Indian share prices - R.B.I, Monthly Bulletin
U.S.A. share prices - |.F.S.various monthly issues



Table C3

STOCK MARKET RETURNS
YEAR |MONTHLY AVERAGE| MONTHLY AVERAGE
RETURN IN U.S.A. RETURN IN INDIAN
STOCK MARKET STOCK MARKET
APR,93-94 1.728395062 1.933462412
MAY 0.404530744 1.509779761
JUN -1.546775884 -4.01454896
JUL 1.153846154 16.70151666
AUG 0.684410646 5.955417501
SEP 1.888217523 -0.734015411
ocCT 1.408450704 6.019691204
NOV 0.657894737 15.84015998
DEC 2.251270879 15.50312703
JAN 0.142045455 5.917550751
FEB -1.34751773 -5.648583212
MAR -4.313443566 0.354214497
APR94-95 1.126972201 ~1.79488855S
MAY 0.520059435 10.165428S
JUN -0.59127864 -0.694446124
JUL 3.197026022 7.315647865
AUG 1.657060519 2.358306485
SEP -0.070871722 -3.550608023
OoCT -2.056737589 -4.874562186 .
NOV 0.217233888 -4.573018995
DEC 2023121387 -7.549534404
JAN 4.320113314 -4.838166388
FEB 1.83299389 -1.917454215
MAR 2.933333333 -1.43767109
APR,95-96 3.238341969 -4.560487484
MAY 2.948557089 4.066323778
JUN 3.778184034 -0.047955018
JUL -0.176159718 2.037566794
AUG 2.764705882 -0.189255351
SEP 0 3.8785526Y
ocCT 2.51860332 -10.09268445
NOV 3.070910106 -3.529927302
DEC -0.216684724 -2.63884577
JAN 5.971769815 14.30738764
FEB 0.204918033 -2.297125877
MAR 1.306748466 8.184640538
APR,96-97 2.599388379 3.682014412
MAY 1.29160457 4.676062376
JUN - -4,217753801 -6.105121432
JUL 2.5601638S -5.971304805
- AUG 1.997004493 - -1.712296002
SEP 3.622124327 -6.793879845

Source: Reserve Bank Of India ,Report On Currency And Finance
Reserve Bank Of India Monthly Bulletin , Various Issues
International Financial Statistics, Various Monthly Issues




Table C4
FORWARD PREMIUM AND RATE OF INTEREST

DIFFERENTIAL IN INDIA
3 Months Rate of Difference Between
Month Forward Interest Forward Premium and
Premium | Differential | - Rate of Interest Differential
APR,93-94 9.43 7.41 2.02
MAY 176 6.73 1.03
JUN 6.65 6.905 -0.255
JUL 5.46 6.85 -1.39
AUG 2.55 6.265 -3.715
SEP 2.45 5.765 -3.315
oCT 437 5.185 -0.815
NoV 33 5.27 -1.97
DEC 3.54 5.105 -1.563
JAN 131 5.31 : -4
FEB 0.23 5.285 -5.055
MAR 0.86 3935 « -3.075
APR,94-95 1.65 3.55 -1.9
MAY 213 3.29 -1.16
JUN 233 4.07 -1.74
JUL 238 444 . -2.06
AUG 1.35 3625 -2.275
SEP 1.95 3.94 -1.99
ocT 2.79 381 -1.02 .
NoV 312 325 -0.13
DEC 4.26 3.99 0.27
JAN 5.47 4.995 0.475
FEB 674 5.49 1.25
MAR 6.9 5.965 0.935
APR,95-96 7.53 6.045 1.485
MAY 6.31 6.31 0
JUN . 5.9 6.955 -1.055
JUL 5.39 7.37 -1.98
AUG 3.44 7.215 -3.775
SEP 3.99 7.345 -3.355
ocT 10.08 7.475 2.575
NOV : 17.21 7.62 ] 9.59
DEC 14.42 7.81 : 6.61
JAN 13.98 795 6.03
FEB 20.66 8.1 12.56
MAR . 2706 8.01 19.05
APR,96-97 . - 15.57 © 7438 8.135
MAY 14 737 6.63
JUN 11.44 7.03 4.41

Source:

For Forward Premium - Report on Currency and Finance , Reserve Bank of India
For Rate of Interest Differential - Economic Survey , Govt. of India



The Initial Regression Equation is

PI= o+ #; CER +3,.DIRD +y

Run Test : _
- From the Residual Plot -
Number of runs k = 15
Number of positive residuals nl =18

Number of negative residuals n2 = 24

E(k)=2.n1.n2/(nl+n2) +1
=21.57 v
o«=2n1.n2 (2.n1.n2 - nl - n2)/ (n1+n2)’ (n1+n2-1)
=4.1752
or, oy=2.043
So, for no Auto-correlation the: required condition is
B - 1.96.04 <k < E(K) + 1.96.0;
Here, E(k) ~ 1.96.0x = 17.565 and E(k) + 1.96.0, = 25.574 and k = 15
So, here Auto- correlation exists.
Since value of ‘k’ is less than the lower limit this auto- corrélation is positive.
Now, from the Correlogram of Residuals the auto-correlations pat'tevrn is like a sine
Curve. It says us that we should follow Aﬁto -Regressive scheme . From the plot of

partial correlation we get at lagl partial correlation is significant at 5 % level of

significance.

Hence we have use, u; = ¢,.u.; + ¢,
i.e. AR(1) Scheme.
After applying AR(1) Scheme from Run Test we get,

k=20
nl =20
n2 =21

And both the lower limit and upper limit are 15.2954 and 27.680 respectively.

Hence now there is no auto-correlation.



Graph - C1

obs Actual Fitted ‘Residual  Residual Plot
1993:05 34.5070 1096.40 -1061.89 L
1993:06 100.384 1096.40 -996.014 S
1993:07 696.414 978.471 -282.057 N
1993:08 310.563 1098.06 -787.494 1.
1993:09 150.576 982.292 -831.716 1.
1993:10 1245.39 1097.44 147.945 C*
1993:11 1474.39 982.869 491.521 P
1993:12 724.647 1092.65 -368.002 N I
1994:01 2594.30 984.672 1609.63 I
1994:02 4360.43 1089.98 327045 .k
1994:03 705.825 986.330 -280.505 N I
1994:04 903.456 1099.53 -196.079 N
1994:05 . 1141.87 979.372 162.496 L
1994:06. 1612.42 1098.63 513.784 x|
1994:07 12061.01 971.873 1089.14 S
1994:08 363.892 1109.60 -745.708 N I
1994:09 968.715 972.408 -3.69255 LA
1994:10 1559.09 1093 .44 465.647 e
1994:11 843.853 983.626 -139.773 L
1994:12 360.755 1096.54 -735.788 X
1995:01 141.165 974.253 -833.088 * |
1995:02 200.768 1202.77 -1002.00 1.
1995:03 600.230 . 849.768 -249.538 K
1995:04 452.448 - 1094.78 -642.328 L I
1995:05 207.372 992.793 -785.421 Ll I
1995:06 360.985 1101.45 -740.467 L I
1995:07 .661.907 909.952 -248.045 N I
1995:08 ~ 731.728 450.287 281.441 A
1995:09 434.265 469.502 - -352366 X
1995:10 358.072 1016.95 -658.878 L
1995:11 273.498 866.002 -592.504 R I
1995:12 422.411 772.533 -350.122 N I
1996:01 996.309 653.409 342.900 S
1996:02 2608.24 2034.48 573.757 1
1996:03 1664.57 993.767 670.799 PR
1996:04  1485.53 762.609 722.916 S
1996:05 1157.84 1001.27 156.569 R L
1996:06 1247.36 903.114 344.244 N L
1996:07 1249.97 891.110 358.863 S
1996:08 1928.66 1087.77 840.899 S x
1996:09 - 439.110 1005.83 -566.718 S
I

1996:10 2147.28 105721 1090.07 S



Graph - C2
Correlogram of Residual

Sample: 1993:05 1996:10
Included observations: 42

Autocorrelation Partial Correlation AC PAC Q-Stat Prob
B N 1 0343 0.343 5.3000 0.021
A% o 2 0.080 -0.042 5.5972 0.061
N A N 3 0197 0.208 7.4443 0.059
%] R ' 4 0.162 0.033 8.7267 0.068
J* B S 0.067 0.005 8.9525 0.111
N I 6 -0.092 -0.167 9.3862 - 0.153
el el 7 -0.143 -0.111 10470 - 0.163
Rl e 8 -0.111 = -0.068 11.134 0.194
S e 9 -0.141  -0.069 12.251 0.200
A N 10 -0.163 .-0.040 13.782 - 0.183
¥* I 11 -0.206 -0.103 16.308 0.130
¥ e 12 -0.279 -0.178 21.101 0.049
** I 13 -0.237 -0.110 24.685 0.025
R R 14 -0.177 -0.078 26.748 0.021
Rl I R 15 -0.166 -0.064 28.645 0.018
> Koo 16 -0.190 -0.113 31.220 0.013
K. o 17 -0.109 -0.032 32.099 0.015
o g0 18 0.021 0.011 32.133 0.021
% N 19 0.087 0.036 32.741 0.026

g A 20 0.007 -0.104 32745  0.036



Regression Equation

LS // Dependent Variable is PI

Sample: 1993:06 1996:10 -

Included observations: 41 after adjusting endpoints
Convergence achieved after 3 iterations

Variable Coefficient ~ Std. Error T-Statistic ~ Prob.

C 1084.231 199.3449 5.438971 0.0000

CER -311.2290 225.6194 -1.379443 0.1760

DIRD -11.20802 11.54124 -0.971129 0.3378

AR(1) 0.370033 0.152867 2.420625 0.0205
R-squared .0.202887 Mean dependent var 1023.114
Adjusted R-squared  0.138257 S.D. dependent var 860.2017
S.E. of regression 798.5264 Akaike info criterion 13.45800
Sum squared resid 23592845 Schwartz criterion 13.62518
Log likelihood -330.0656 F-statistic 3.139176
Durbin-Watson stat  1.936564 Prob(F-statistic) 0.036732

Inverted AR Roots 37



Graph-C3

obs Actual Fitted Residual  Residual Plot
1993:06 100.384 752.919 -652.535 1.
1993:07 696.414 593.989 102.425 LA
1993:08 - 310.563 1068.25 -757.692 L R
1993:09 150.576 676.748 -526.172 R
1993:10 1245.39 863.126 382.263 L
1993:11 1474.39 1023.91 450.476 l*
1993:12 724.647 1345.20 -620.549 . 1. ]
1994:01 2594.30 836.782 1757.52 So*
1994:02 . 4360.43 1754.42 2606.01 S
1994:03 705.825 2186.26 -1480.43 *
1994:04 903.456 1069.51 -166.058 K
1994:05 1141.87 890.749 251.119 L
1994:06 1612.42 1233.47 378.952 LA
1994:07 2061.01 1141.95 919.058 I
1994:08 363.892 1588.71 -1224.82 * 1.
1994:09 . 968.715 683.008 285.707 A
1994:10 1559.09 1163.03 396.064 S
1994:11 843.853 1143.47 -299.619 K
1994:12 360.755 1117.49 -756.738 |-
1995:01 141.165 683.695 -542.530 L I
1995:02 200.768 943.928 -743.160 1.
1995:03  600.230 500.622 99.6082 |
1995:04 452,448 = 106473  -612.279 S
"1995:05 207.372 738.121 -530.749 Ko)
1995:06 360985 - 881.562 -520.577 L
1995:07 661.907 636.235 25.6715 X |
1995:08 731.728 569.639 162.089 L
1995:09 434.265 621.112 -186.847 N I
-1995:10 358.072 1049.62 -691.552 |
1995:11 273.498 628.611 -355.113 K
1995:12 422.411 686.103 -263.692 N
1996:01 996.309 557.276 = 439.033 S
1996:02 . 2608.24  1995.72 612.519 L
1996:03 1664.57  1267.56 397.004 S
1996:04 1485.53 1158.13 327.391 ‘ N
1996:05 1157.84 1225.90 -68.0587 LA
1996:06 ~  1247.36 '1073.79 173.567 L
1996:07 1249.97 1014.36 235.612 B
1996:08 1928.66 1295.26 633.405 x|
1996:09 439.110 1284.22 -845.114 1
|

1996:10 2147.28 938.429 1208.85 )k



Date: 08/12/97 Time: 12:41

Sample: 1993:06 1996:10
Included observations: 41
Q-statistic probabilities adjusted for I ARMA term(s)

Autocorrelation

Graph-C4

_ Partial Correlation

O W3O\ & W —

D) bt et i e e ek e e b

AC PAC

-0.008 -0.008
-0.139 -0.139
0.144 0.144
0.076 0.059
0.084 0.128
-0.065 -0.071

~0.130 -0.129

0.075 0.020
0.057 0.033
-0.127 -0.079
-0.093 -0.074
-0.162 -0.208
-0.117 -0.162
-0.036 -0.080
-0.108 -0.053
-0.110 -0.067
-0.050 -0.072
-0.007 -0.036
0.058 0.043
-0.053 -0.038

Q-Stat

0.0030
0.8800
1.8381
2.1157
2.4582
2.6720
3.5528
3.8513
4.0298
4.9484
5.4614
7.0636
7.314
8.0151
8.8090
9.6603
9.8435
9.8474
10.118
10.351

Prob

0.348
0.399
0.549
0.652
0.750
0.737
0.797
0.854
0.839
0.858
0.794
0.790

0.843

0.843
0.841
0.875
0.910
0.928
0.944
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Table-
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FOREIGN DIRECT INVESTMENT IN INDIA
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Table -D3

VOLATILTY OF F.D.I. FLOWS IN INDIA
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10.

11.

12.

13.

14.

15.

16.

Errata
See Contents, in the title of ch. 3 one ‘investment’ should' be removed.

In page 2, in the fourth line from the bottom line of the page, an extra full stop should
be removed from the space between ‘billions’ and ‘due’. :

In page 19 in the 7th line from the top, the world ‘breack’ should be spelled as
‘breaks’.

In page 26, in the last line of foot note 4 one  India’ should be removed.
In page 26, in the fifth line from the top, the table No. should be ‘C4’.

In page 27, in the foot note 7, in the source of foreign portfolio. investment, ‘centre
for monetary Economy publication’ should be ‘CM.LE.".

In page 38, in the lme 11 from the top, the line should be, ‘The argument behind this

was put forwarded by Keynes in two statements’ instead of ‘The argument behind this
in two statements’.

In page 39, in line 4 from the top, the line should be, ‘they are not merely short-run
capital gainer’ instead of ‘they are not merely and not short-run capital gainer’.

In page 38 in the 2nd line of 2nd paragraph from the top, the line ‘tends to dominates
the latter’ should be ‘tends to dominate the latter’.

In page 44;"ihv t__he 4th line from the bottom, one ‘investment’ should be removed.

- In page 20, the soﬁ"rce of the quotation is ‘After the General Theory’ pp. 113.

In page 22, the source of tiie' quotation is ‘A Tract on Monetary Reform’ pp. 103.

In page 36, the source of the quotatlons is ‘After the General Theory’ pp. 114,115
respectlvcly :

In page 37, the source of the quotatlon is ‘The .General Theory of Employment
Interest and Money’ ch. 12, pp. 153.

In Appendix B, the Correlogram of Residual figure should be named as ‘Graph - B4’.

In Appendix C, in the table C1, the data source should be written as

SOUrce .

Foreign Portfolio Investment- Centre for Monitoring Indian Economy, Monthly
Review.

Exchange rate and U.S.A. interest rate - L.F.S. various monthly issues

Indian rate of Interest - Economic Survey, Govt. of India.

14. In the 2nd page of acknowledgement, in the last line the word should be ‘responsible’
instead of ‘resposible’.
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