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ABSTRACT

The impacts of trade liberalization policies have mainly reflected

in prices and it has been argued that increased integration between the

domestic markets and the world markets would result in increased

volatility in domestic prices. In the context of ASEAN-India FTA, this

paper analyzed the price volatility of black pepper and its transmission

to domestic market and prices received by the producers. The levels of

instability are found significant for most of the price series of black

pepper and the volatility of international prices have increased

considerably in the recent past. The cointegration analysis suggested

that liberalization has improved the transmission of price signals

between the domestic and the international markets and there is co-

movement of prices. The decomposition of the variance in producer

prices proved that Export Unit Values and Import Unit Values were the

major factors which explained variations in producer price of pepper.

Hence, allowing imports of pepper under the ASEAN India FTA would

be detrimental to the producers and will make them vulnerable to market

instabilities. The uncertainty in prices as a consequence of increased

instability will make the farming community apprehensive and may

result in farmers moving away from pepper cultivation. The paper calls

for all the agencies concerned with the sector to formulate strategies to

bring back the prestigious position India had in the world pepper

economy. This necessitates policies not only on production technology

but also on marketing and price stabilization mechanisms.
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I. Introduction

The impacts of trade liberalization policies have mainly reflected

in prices and it has been argued that with the increased integration of

the domestic markets with the world markets, the volatility of Indian

prices would increase and this would have serious implications for price

stability and trade competitiveness. The characteristic behaviour of

commodity price cycles is that periods of low prices continue for longer

periods than price peaks. The producers therefore face the dual problem

of low returns and high risks (Page and Hewitt, 2001). In addition to

long term decline, the prices show a high degree of volatility, caused by

time lag between production decisions and delivery to the market,

delayed response by producers to price signals, inelastic supply and

natural shocks. The volatility in the producer prices has always dissuaded

the pepper farmers from undertaking long term investment. The flexibility

in the cropping pattern to adjust with market conditions, in the short

and medium terms, is also limited in the case of pepper since it is a

perennial crop. Being a trade dependent crop, the changes in the

international trade scenario causes apprehensions among various

stakeholders of pepper economy. With the emergence of Vietnam and

other new low cost producers, India has lost its dominance in pepper
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exports and has turned out to be a regular importer. There are fears that

the Indo-ASEAN FTA will jeopardize the pepper production in the

country due to surge in imports. In this context, this paper analyses the

price volatility of pepper and its transmission to domestic market and

prices received by the producers.

II. Pepper Economy in India and ASEAN

Even though the area under pepper has been increasing in India,

the country’s share in the world area has been fluctuating since 1995,

mainly due to increase in area in other countries including ASEAN.

The share of ASEAN group of countries in the pepper area ranged from

25 to 37 per cent during the period from 1990 to 2008 (Table1). Among

the ASEAN countries, Indonesia alone accounted for about two-thirds

of the area while Vietnam contributed about one-fourth of the area in

ASEAN, where the area under the crop has been significantly

increasing, especially after 2000. The ASEAN countries produced

almost 50 per cent of the world production and could be attributed to

the high productivity in these countries which was almost 1.5 times of

the world productivity. The productivity in Vietnam was 251 per cent

of the world productivity. The production of pepper in India increased

from 55200 tonnes in 1990 to 73000 tonnes in 2005 and subsequently

declined to 69000 tonnes in 2008. While India accounted for 45 per

cent of the world area in 2008, the country’s share of world production

was only about 16 per cent since the productivity was as low as 36 per

cent of the world average. Though the area under pepper has increased

at a steady pace in India, it has been nullified by stagnating

productivity, which was above 300 kg/ha up to 2005 and then

declining to 280 kg/ha in 2008. This productivity disadvantage has

been attributed to the preponderance of old, senile and unproductive

vines in larger areas, disease affected plantations, absence of periodical

replanting and non adoption of available technologies (Sarma, 2006,

Spice India, 2009).
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Trade Performance of Indian Pepper

Traditionally, India had been a major exporter of pepper. Indian

pepper fetches a premium price in the world markets because of its

preference and intrinsic qualities. Increased domestic demand for

consumption and competition from new entrants, including ASEAN

countries have reduced India’s global share in pepper exports.  Pepper

exports from India decreased from 38741 tonnes in 1990 to 28886 tonnes

in 2008 and in between it ranged from 15004 tonnes to 47703 tonnes

(Table 2). The value of export varied much on the basis of unit value

realization rather than quantum of exports. The imports of pepper to

India decreased from 1473 tonnes in 1990 to 873 tonnes in 1993 and

then ranged between 2000 and 3000 tonnes up to 1999. The imports of

pepper crossed the 5000 tonnes mark in 2000 and it increased

substantially afterwards, which could be ascribed to the increased imports

from Vietnam, Indonesia and Sri Lanka. The trade balance in quantity

terms has always been positive but the country became a net importer of

pepper in value terms during 2006 and 2007, which was due to increased

unit value of imports.

India imports pepper as whole pepper (neither crushed nor ground,

HS 090411) and also as crushed or ground pepper (HS 090412). In most

of the years, almost 100 per cent pepper imported to the country was in

the form of whole pepper.  Among the top producers, India is the only

country which imports substantial quantity of pepper. The trade balance

in the case of pepper has shown a declining pattern and the country

became a net importer in both value and quantity terms in some of the

recent years.

The imports of pepper from different countries have shown a

discernibly increasing trend in the recent decades. The pepper imports

increased from  1473 tonnes in 1990 to 19652 tonnes in 2005 and then

declined to 13120 tonnes in 2009 at a Compound Annual Growth Rate

(CAGR) of about 18 per cent for both quantity and value terms. The
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Table 2:  Trend in Exports and Imports of Pepper by India

   Year Exports Imports Trade Balance
Quantity Value Quantity Value Quantity Value
Tonnes Million$ Tonnes Million$ Tonnes  Million$

1990 38741 111.9 1473   2.1 37268 109.8

1991 47703 120.9 2163   2.7 45540 118.2

1992 30731   61.4 1686   1.5 29045   59.9

1993 20435   33.5 873   0.6 19562   32.9

1994 15004   26.2 2414   3.7 12590   22.5

1995 16264   29.5 2186   3.9 14078   25.6

1996 21719   37.0 2292   5.2 19427   31.8

1997 21404   49.3 2153   7.6 19251   41.7

1998 19237   82.0 3551 14.2 15686   67.8

1999 35636 164.3 3124 11.7 32511 152.6

2000 32858 144.6 5868 13.8 26990 130.8

2001 35403 130.8 5713 11.8 29689 118.9

2002 47210 115.5 15369 24.9 31842   90.6

2003 25270   57.6 13806 20.6 11465   37.0

2004 36536   74.7 14687 20.7 21849   54.0

2005 47678   58.9 19652 27.3 28026   31.6

2006 22684   29.0 18125 31.4   4560    -2.4

2007 19662   29.4 11560 36.8   8102    -7.4

2008 28886   55.4 13120 47.4 15765     8.0

Source: WITS database

growth in quantity of exports was found to higher in the second period

(2000-2008) when compared to the initial period. While Sri Lanka and

ASEAN accounted for most of the imports in 1990, during 2008 also

they together accounted for about 94 per cent. The share of ASEAN

countries in import of pepper to India in quantity terms increased from

about 49 per cent in 1990 to about 63 per cent in 2008 while in value

terms the share increased from about 30 per cent to 57 per cent in the
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above period. Among the ASEAN countries, Indonesia is the major

exporter to India and accounted for about 44 percent of imports to India

in quantity terms while the share in value terms was about 40 per cent in

2008. In recent times, Vietnam has emerged as a major exporter to India.

The quinquennial average of exports from Vietnam to India increased

from mere 66 tonnes (1995-1999) to 6082 tonnes (2004-2008), while

the exports in value terms (in million$) were 0.15 and 10.1 respectively.

The emergence of Vietnam as the major producer and exporter affected

Indian growers by reducing the country’s exports to US market and

depressed domestic prices by enhancing domestic availability. While

duty free imports were being made from Sri Lanka for the oleoresin

industry in Kerala, in recent years, the import of pepper for purposes

other than oleoresin production and for processing have shown a rapidly

increasing trend, which could depress domestic prices through increased

availability. Import from Vietnam under the Advance Licensing Scheme

was primarily for re-export after value addition (Mohandas, 2007).

III.     Analysis of Pepper Prices

Pepper prices vary substantially, largely because of fluctuations

in supply in major producing countries. Pepper price tends to move

in a cyclical way and price fluctuation can be very different from

year to year. The characteristic behavior of commodity cycles is that

periods of low prices endure for longer than price spikes. The ever

increasing domestic demand has kept pepper prices in the country

above the international prices in some of the years, which in turn has

led to fall in exports in those years. The unit price of pepper imports

had been invariably lower than unit price of exports, wholesale price

and farm harvest price. Weak buying by the major consuming

countries, US and EU, especially from the second half of 2008 has

suppressed the prices because need based buying is reported by the

buyers without stocking up for future, taking into consideration the

global slowdown.
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(i) Price Instability

Price volatility remains a major concern for primary exporting

countries. World commodity price volatility is caused by shocks to

both supply and demand, but shocks to supply predominantly affect

agricultural commodities (Dehn et al., 2005).The ‘commodity problem’

is often described as a combination of declining terms of trade and price

volatility. The producers therefore face the dual problem of low returns

and high risks. In addition to long term decline, the prices of many of

the agricultural commodities show a high degree of volatility, caused

by time lag between production decisions and delivery to the market,

delayed and inappropriate response by producers to price signals,

inelastic supply and natural shocks. There are also apprehensions that

since there are considerable volatility in prices in the world agricultural

markets, dismantling of trade barriers on imports and freer exports would

increase the volatility of domestic prices and destabilize farm incomes.

The instability in domestic and international prices and export as

well as import unit values in rupee and dollar terms were estimated as

the percentage deviation of price from its exponential trend level as

estimated in the Commodity Price Statistics published by UNCTAD.

The instability indices1 (Table 3) for the entire price series under

consideration were found to be higher for the second period from 2000-

2008. The instability of prices in dollar terms was found to be higher

than that for the prices in rupee terms. The instability of international

price in rupee terms more than doubled in the second period while in

dollar terms it increased by 1.7 times. A similar pattern was also found in

the case of average world price instability. So it can be rightly concluded

that the volatility of international prices have risen considerably in the

recent past. The magnitude of domestic price instability was similar to

that of international price instability and has almost doubled in rupee

terms. The magnitudes of instability in farm harvest prices in two periods

were lower than domestic wholesale prices. The instability of the Export
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Unit Value in rupee terms was found to be higher. The Import Unit Value

instability more than doubled in the case of imports from Sri Lanka.

During the period from 1990-99, the instability index was found to be

highest for Import Unit Value from ASEAN whereas the increase in second

period was minimum. For the overall period, the instability was the

highest for Import Unit Value from ASEAN.

The pattern of variability in prices was also analyzed using

residual trend approach2 as proposed by Glejser (1969) and Johnston

(1972) and used by Scandizzo and Diakosawas (1987) and Hazell

(1989).The residual trend approach involves regression of the absolute

value of residuals from the initial trend regression against time and

testing for significant trend.

Even though the average levels of instability as expressed by the

instability index were sizeable for many series, the residual trend analysis

did not indicate any significant trend increase or decrease in absolute

variability. The trends for the absolute values of the Import Unit Value

trend residuals for the first period indicated non-significant decline in the

absolute variability of Import Unit Values while it was non-significant

rise in the second period with the exception of ASEAN Import Unit Value

in dollar terms. In the case of domestic and international prices the analysis

indicated a non significant trend decline in the second half (Table 4).

 (ii)  Transmission of Price instability

It is often argued that due to free trade there would be chance of

transmission of price volatility to domestic market affecting the

magnitude as well as stability of the farm income. The changes in

covariance pattern over time and thereby the extent of transmission of

world price instability to the domestic prices was studied using cross-

product trend approach3.  The estimates of the cross product regressions

(Table 5) did not exhibit any significant trend in any of the periods and

therefore conclusive evidences could not be derived from the residual

and cross product trend analyses.
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(iii)  Integration between domestic and international markets: Multiple
Co-integration Approach

Increased integration among markets is a pre-condition for the

success of liberalization as correct transmission of price signals is

required for farmers to realize price advantage as well as to specialize in

production. The nature and extent of market integration among domestic

and international markets of pepper during different time periods were

analyzed in a multiple cointegration framework. Integration among

Cochin, New York, Lampong, Brazil and Sarawak were analyzed for two

different time periods, 1990-1999 and 2000-2009 using monthly data.

The cointegartion analysis was done separately for prices in rupee and

dollar terms. Pair wise cointegration between Cochin and New York

markets for MG1 pepper was also attempted.

Before conducting cointegration tests, it is necessary to examine

the univariate time series properties of the date and confirm that all the

price series are non-stationary and integrated of the same order. The

univariate time series properties for the price data were examined using

Dickey Fuller (DF) tests, and they were preformed to confirm that all the

price series are non-stationary at levels and integrated of the same order.

The estimated test statistics from the DF test for the prices of

pepper in different markets at levels and first difference in different time

periods are presented in Appendix 1. All the price series in rupee as well

dollar terms were transformed into natural logarithm before testing for

stationarity as well as cointegration. It could be seen from table that the

null hypothesis of non-stationary can be rejected for the prices after first

differences. This implied that all the price series of pepper for different

markets, namely, Cochin, New York, Lampong, Brazil and Sarawak in

different time periods, contained a single unit root and are integrated of

order one.

As the five market price series for pepper, viz., Cochin, New York,

Lampong, Brazil and Sarawak were integrated of the same order, the test
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for cointegration was done using the maximum likelihood test procedure

(Johansen and Juselius,1990) as it provides most efficient estimate of

the cointegrating vectors and also identifies the number of cointegrating

relationship among the non stationary variables.

The results of the multivariate cointegration tests for prices of

pepper at five markets in rupee and dollar terms in two periods, 1990-

1999 and 2000-2009 reported in Table 6 and Table 7 revealed that the

null hypothesis of no cointegration (r=0) could be rejected at one percent

level of significance for both the periods. But the null hypothesis of

r<=3 was accepted for pre-WTO periods confirming that there are three

or less than three cointegrating vectors among the different price series

in the  first period (1990-1999). For the second period (2000-2009), the

null hypothesis of r<=3 was rejected and this confirmed the presence of

four cointegrating vectors among the series. The trace test showed the

presence of three cointegrating vectors in the first period while the

number of cointegrating vectors increased to four in the second period.

Since the number of price series included in the cointegration test for

pepper was five (n=5), the number of common stochastic trends turned

out to be two and one in the first and second periods respectively. The

finding of n-1 cointegrating vectors in the second period implies that

all the prices contain the same stochastic trend and therefore are pair

wise cointegarting. It could be seen that the number of market that were

cointegrated in the second period was higher than that in the first period.

This suggests that liberalization has improved the transmission of price

signals between the domestic and the international markets.

In the case of pair wise cointegration between Cochin and New

York prices for MG1, there was no cointegration in the first period (1990-

1999), while cointegration was confirmed in the second period. Even

though the analysis with the annual data could not prove any transmission

of instability to domestic markets; cointegartion analysis proved that prices

move together, especially in the present liberalized context (Table 8).
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(v)  Relationship between the world market instability and producers price

The price volatility transmission from world price to producer

price begins with the average annual export price received by a country,

the average Export Unit Value (EUV) and the average import price paid

by the country, Import Unit Value (IUV), which need not closely follow

the world price. Differences between the world price quotation and the

EUV and IUV can be explained by differences in quality, by the seasonal

distribution of exports and imports, by forward pricing contracts and by

the particular world market location used. The mapping of UVs in local

currency to the average producer price is primarily affected by three

factors. The first is the share of production sold in domestic market or

carried forward stocks, especially if there are quality differentials between

the domestic and export/import markets. Second, government

intervention in the form of export taxes/ import tariff, attempts at price

stabilization, or other intervention in the domestic market induce less

than perfectly correlated movements between the domestic price and

the EUV/IUV. The third factor is the size and temporal behaviour of

marketing and processing margin retained by market intermediaries.

The transformation from EUV/IUV in US dollar to the average

producer price (PP) in local currency depends primarily on four factors,

namely, the exchange rate, the share of production sold in the domestic

market, government intervention and the marketing and processing

margins retained by the market intermediaries. The role of changes in the

exchange rate in buffering the producer prices from UVs was isolated by

a simple variance decomposition analysis4 as followed by Hazell (1989).

The variance decomposition analysis decomposes the variance

of producer price V(PP) into five variability components namely variance

of Export Unit Value/ Import Unit Value in dollars V(EUV$)/ V(IUV$),

variance of exchange rate V(ER), covariance between EUV or IUV and

exchange rates (Cov (EUV$/IUV$, ER)), residual (R) and variance of

error term ut (σ2u). σ2u was estimated from the ut of the regression in

which producer price (PP) was regressed as a function of EUV as well as

IUV in rupees. The results are expressed as percentages in Table 9.
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In the decomposition of the variance in producer prices as a

function of the Export Unit Value,  the major component which explained

the variation in all the periods was variance in EUV$. This variability

component explained about 39 per cent variation in producer prices in

period from 1990-99 and it increased to 47 per cent during the second

period. For the overall period V(EUV$) explained about 49 per cent of

the producer price variation. It can be inferred that the major factor

which explained variation in producer price of pepper was international

price through the EUV$. The implications of exchange rate volatility

on the trade volume can be in terms of uncertainty in the exchange rates

leading to the uncertainty of the effective prices applicable to the

exporters, which in turn affects the wholesale prices and then the producer

prices, ultimately resulting in uncertain profits. If the profits are more

risky, it may be expected that the risk adverse trader or producer will

reduce his volume of trade or production to minimize the adverse impact

on his profit. Variability in the real exchange rate, V(ER) explained 10

per cent of producer price variation during 1990s, it reduced

substantially to 0.96 per cent during the period from 2000-2008 and for

the overall period it explained about 15 per cent of the variance in

producer prices.

The covariance between exchange rate and export unit value [COV

(EUV$, ERR)] played a major role in the contribution to V(PP) during

1990s and for the latter period, the covariance being negative,

fluctuations in EUVs are correlated with movements in the real exchange

rate and it buffered the producer prices.  For the overall period the

covariance explained about 18 per cent of the variation in producer

prices. The su2 is that part of V (PP) not explained by the V (EUV$) and

V (RR) and explained by the government policy, the effects of domestic

market and market intermediaries. The results revealed that su2 is a

major source of V (PP) in the second period from 2000-2008 and its

contribution was negligible during the first period. There is a concern

that there would be adverse impact of undue price fluctuations in the
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world market on domestic prices of pepper. Even though WTO bound

rates are higher than the tariff rates fixed by the government, they are

not sufficient to protect the farmers from the international pressures.

The results also indicated that the variation in producer price is mainly

explained by EUV. The variation in producer prices, explained by

domestic factors is a much greater source of variability in producer

prices in the recent period and hence the country has to reorient its

internal policies also to protect the producers from price variations.

Since pepper is also a commodity that is being imported to a great

extent in recent years, the decomposition of variance in producer prices

as a function of Import Unit Value was also attempted. The variance in

IUV has been the dominant source of variance in producer prices. This

percentage contribution almost doubled from 44 to 84 per cent in the

period from 2000-2008. Hence it could be inferred that the variations in

Farm harvest Prices of pepper, especially after 2000, is mainly due to the

imports from Sri Lanka and ASEAN countries. The contribution of

variance in exchange rate to the producer price variance declined in the

second period. The negative covariance component also had a buffering

effect on the variation in producer prices in the second period unlike the

first period. In the decomposition analysis using IUV, the contribution

by s2 u to variance in producer prices increased from three to seven per

cent in the second period, indicating that domestic policies contributed

little to the variation in farm harvest prices of pepper if we consider the

effect of imports. For the overall period also V (IUV) was the major

component contributing to the variance in producer prices. Hence, the

fear that the opening the flood gate of imports would detrimentally

affect our producers is not just sentimental but really a matter to be dealt

with caution.

IV. Summary and Conclusion

The levels of instability were sizeable for most of the price series

of pepper and the volatility of international prices have increased
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considerably in the recent past. The magnitude of domestic price

instability has almost doubled in rupee terms. The cointegration analysis

suggested that liberalization has improved the transmission of price

signals between the domestic and the international market and there is

co- movement of prices. In the decomposition of the variance in producer

prices as a function of the Export Unit Value, the major component

which explained the variation in all the periods was variance in Export

Unit Value and it explained about 39 per cent variation in producer

prices in period from 1990-99 and increased to 47 per cent during the

period from 2000-2009. It can be inferred that the major factor which

explained variation in producer price of pepper was international price

through the Export Unit value in dollars. The variation in producer

prices, explained by domestic factors is also a source of variability in

producer prices in the recent period and hence the country has to reorient

its internal policies also to protect the producers from price variations.

In the decomposition of the variance in producer prices as a function of

the Import Unit Value, the percentage contribution of variance in Import

Unit Value almost doubled from 44 to 84 per cent in the period from

2000-2008. Hence it could be inferred that the variations in Farm Harvest

Prices of pepper, especially after 2000, is mainly due to the imports from

Sri Lanka and ASEAN countries. Hence, allowing imports of pepper

would detrimentally affect Indian producers and will make them

vulnerable to market instabilities.

The uncertainty in prices as a consequence of increased instability

may make the farming community apprehensive and may result in

farmers moving away from pepper cultivation. It is time that all agencies

concerned with the sector should formulate strategies to bring back the

prestigious position India had in the world pepper economy. This should

cover policies not only on production technology but also on marketing,

risk coverage and price stabilization mechanisms.
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Notes

1. The Instability Index is measured as follows

1/n∑
=

n

t 1

[(|Y(t) – y(t)|) / y (t)] x 100

Where,

Y (t) is the observed magnitude of the variable

y (t) is the magnitude estimated by fitting an exponential trend to the

observed value and n is the number of observations

2. The residual trend approach involves regression of the absolute value of

residuals from the initial trend regression against time and testing for

significant trend.

The residual trend approach is as follows:

W
t
  = β

0
 + β

1
t + u

t

Where, W
t 
denotes the world price and t, the time variable.

D
t
= b

0
 + b

1
t + v

t

Where, D
t 
denotes the domestic price.

The residual trend model is given by,

|u
t
|  = α

0
 + α

1
t + e

t

|v
t
|  = a

0
 + a

1
t + ε

t

The slope coefficients α
1
 and a

1
 are tested for significant difference from

zero, where the slope coefficient α
1
 denotes world price variability and a

1

indicates domestic price variability.

3. The cross-product trend approach is as follows:

With u
t
 and v

t
 denoting the residuals from the initial trend equations for

world and domestic prices respectively, the product of u
t
 and v

t
 was regressed

against time,

u
t
v

t
 = γ

0
 + γ

1
t + Z

t

The slope coefficient ‘γ’
1
 was tested for its significant difference from

zero in order to test for changes in covariance patterns over time.

4. Simple variance decomposition analysis is as follows:

Let EUV
($)

/IUV
($)

 and EUV
(R)

/EUV
(R)

  denote export unit values and import

unit values  in US dollars and Indian rupee respectively, ER the real exchange

rate and PP the produces price in rupees.

By definition, EUV
(R)

 = EUV
($)

 x ER and

                         IUV
(R)

 = IUV
($)

 x ER

The relationship between EUV
(R)

 and PP as well as IUV
(R)

 and PP are not

obvious because of the roles of marketing intermediaries between the producer
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and the exporter, the domestic market and government interventions, but

it can be approximated with a linear regression of the form

PP
t
 = a + b EUV

(R) 
+ U

t,

PP
t
 = a + b IUV

(R) 
+ U

t,

Where U
t
 is a stochastic residual

PP
t
 = a + b (EUV

($) 
x

 
ER)

 
+ U

t

PP
t
 = a + b (IUV

($) 
x

 
ER)

 
+ U

t

Using an approximation due to Goodman (1960), the variance of PP is

V (PP) = b2 [ER2 x V (EUV
$
) + EUV

$

2 x V(ER) + 2 x ER x EUV
$

x COV(EUV
$
, ER) - COV2 (ER, EUV

$
) + R] + σu2 and

V (PP) = b2 [ER2 x V (IUV
$
) + IUV

$

2 x V(ER) + 2 x ER x IUV
$
 x COV(IUV

$
,

ER) - COV2 (ER, IUV
$
) + R] + σu2

Where V indicates the variance of the variable and CoV the covariance

between two variables, single underline (ER, EUV
$
, IUV

$
) denote sample

means, R is the a residual, and σu2 is the variance of u
t
. Given the variance

of PP, it can be decomposed into five variability components, V(EUV
$
)/

V(IUV
$
), V(ER), COV(EUV

$ 
ER)/ COV(IUV

$
 ER), R and σu2).
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