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Extensive and quality margins

 The volume and price are not the only important
characteristics of international trade:

— Monopolistic competition models as in Krugman (@pstress the
extensive margin

— Vertical differentiation models like in Flam an&ldman (1987)
feature a quality margin



P W

aviss sanea | INTroduction

Goal of the paper

 The goal of this paper is to evaluate variety and quality of
exports from NMSs in 1999-2009:

— Highlight the effect of EU membership on extensnargin of NMS
exports

— Allows extracting quality part from the exportgeidynamics and leads
to better understanding of price competitiveness
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Definition of quality

« The quality is defined to be any tangible or intangible attribute
of a good that increases all consumers’ valuation of it

« Therefore product quality encompasses both:
— physical attributes (e.g., durability)
— intangible attributes (e.g., product image duedwestising

« Usually observed export prices (unit values) are used as
proxies

e This measure is unsatisfactory, as export prices may vary for
reasons other than quality:
— different production costs
— different composition of goods
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Definition of variety

« The definition of variety may be different in different
theoretical and empirical papers.

o Variety is commonly defined as a brand produced by a firm,
the total output of a firm, the output of a country, or the output
within an industry within a count
* In our research we define variety as a brand produced by a firm
— Closer to those in Krugman (1979)
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Goods and brands

« Consumers bulobservable goods from up da@ountries

« Goods are further differentiated into brands

— For example, beer and red wine are different caiteg) of goods, beer
is further differentiated into brands (Leffe, Saelrtois, Guiness etc.),
which could come from different countries.

Total imports

Good A Good B Good C
_— N\ N T~

Country 1 Country 2 Country 2 Country 1 Country 2 Country 3

I N A\ A0 4 i I R A AR

Brands of good A Brands of Brands of good C
good B
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Consumers’ utility function

« The utility function of a representative agent can be denoted
by a two-level utility function.

 Consumers utility given by CES function:

| y= yL—l
UZ{ZMiyj , y>1
i=1

— M; is the sub-utility derived from the consumptiorgobdi
— vy denotes the elasticity of substitution among goods
— | number of differentiated goods
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Consumers’ sub-utility function

e Each sub-utility depends not only on total quantity and
elasticity of substitution, but also on quality and variety:

i

[ZQH ji jI ]Jl’ 0-|>1

— Q, Is the average quality of a gobffom countryj

— X; Is the average quantity of a single brand of a gdomm countryj
— N; Is variety (the number of different brands) of godem country
— o; denotes the elasticity of substitution among versedf good

— Jis the total number of countries
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Utility maximization problem

e Consumers maximize utility:

=

U ZLIZMi / Jy_l OCF - max

J 91 \g1
M, = ZleiNjinil
J:

e Subject to budget constraint:

J
ZZ;N“ PiX; <Y
=

i=1 j
— p;i is the price of each of the units
— YIs consumers’ income
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Equation for relative quality

 First order conditions:

« Taking logs and using ratios for the same good from different
countries ] andk) we obtain

o =) ol

* Relative quality is indicated by relative price level and
relative quantity of one brand. Elasticity of substitution is
Important
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Perfect competition case

* If g Is very high, different
brands are perfect substitutes BrandA

e This is situation of a perfect
competitior

* Relative quality is equal to
relative price level

| [jS ] _ [ pji J Brand B
nl— [=In| —
Qi Pik

Indifference
CUrVE
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Monopolistic competition

* If g;Is close to 1, different

brands are not perfect Brand A

substitutes, producers have

market power Indifference
e This Is situation of a CUrve

monopolistic competition

* Relative quality is also
positively linked to relative
guantities

LRty

Brand B
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Modified equation for relative quality

* Relative quality could be also described by the following
equation:

Observable from unit Observable from
values (euro per k trade volumes (k

'

o )2 ) 2n{ ) Ll
\/‘/’

Unobservable
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Very detailed EU 27 imports data

« Data on NMSs exports comes from EU27 import side — good
proxy, as EU is the main partner of NMSs

* Very disaggregated data on external trade — HS 8-digit
classification
— We need high level of disaggregation to interpret value indices as
prices
— To account for structural changes, all observatsith outlying unit
value indices were excluded from the database

« EU27 import data
— Annual data from 1999 until 2009
— 14520 goods

— From 50 countries:
» European Union (all 27 countries)
e CIS countries (Russia, Ukraine, Belarus, Kazakhstan)
« Other important countries (US, Japan, Canada, China, India],#xtaz)
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Poisson distribution

* No data available for variety (number of brands). However, the
number of 8-digit products in a 2-digit sector for which country
has strictly positive export, is observed

e It can serve as an indicator of export variety in this seetose

« This usual measure underestimates variety, as it impl
assumes that umber of trademarks exported is either one or zero
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Poisson distribution

 The number of exporting firms is large, while the probability
that a firm is exporting a particular product is small

 We assume that number of brands of 8-digit products in each
2-digit sector follows the Poisson distribution:

Ns A
f(n)=42°

— ngis the number of brands of 8-digit products in gHdsectors

— W is a positive real number, equal to the expectedo®n of brands of
8-digit product in 2-digit sect@
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Poisson distribution

 We observd(0), which is the share of 8-digit products in which
country has no exports in a 2-digit sector

 From this, it could be derived that:

pe ==In(f (0)

— u.Is a proxy for the average number of brands ofgggroducts in 2-digit
sectors
 To use Poisson distribution we need to assume that events
(exporting of a particular product) occur independently:

— of course, the latter assumption is not plausadeechnology and
Information spillovers should ensure a positiverelation between events

— However, for the moment we don’t have better atigve
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Demand function

* Following Feenstra (1994), we can define demand function for
goodi from utility maximization problem:

Ins,, =(g, -1)InR. = (g, -)Inp,, +InN,, +07,InQ

jiit

X PN i
Siit = 73
iji,tpji,thi,t
=1

— §; Is share of countryin total imports of good
— Pis minimum cost of obtaining one unit of goiod

* Assume, that IQ;, Is random walk process

In jS,t =1In jS,t—l T €,



P W

s sanea | El@STICItY OF substitution

Demand function

e By taking first differences:
Alns,, —AINN,, =¢,—(0, -2)AInp,, +&,,

jit

4, =(o ~1)AInP,

Eiir — 0,64

 Market share of one brand negatively linked to price level
* &;,appears as an error term
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Supply function

o Supply curve is specified in following way:

Alnp;, =aAInx; +¢&;,
@ =20
— w;is the inverse supply elasticity
e Quantity is positively linked to price level

* ¢t Is arandom error that is assumed to be independent on
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System of two equations

 Rearranging demand and supply curves and using ratios, we
obtain system of two equations:

Aln[mJ—Aln[ Nji'tj +(Ui ‘1)A|”( A J = Ejit
St N P 1 |

gji,t =E&iit " iy
5ji,t :5ji,t _5ki,t
O, = g
jit
1+ o,
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Transformation of the system

* In order to take advantage of the independeneg of an
9, , these two equations are multiplied together to obtain:

Y"t _Hll jiot 92IZJ"[ 'i’t

I,

Y, (Ali{gktnz, X, (Aln(si:j AIn(E:DZ
] Z’“:[A'”[zi:ﬁj‘A'”mi:ﬁMA'”(EEID’
9“:(0 1)pi(1 o) I ) (Y

u
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Ilgnoring variation over time

* Since the prices and shares are correlateddyjtands;; ;,

thenu, , is correlated withX;; , andZ; ;. A consistent estimator

can be obtained by averaging overtall
Y, =6,X;+6,Z; +U;

E(X.u,)=0, E(Z,u,)=0

jii Jii

« This equation is estimated for every good
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Equations for elasticities

e Aslongasé, >0 ,the estimatepadindg; are as follows:

~

_If 6,20
1
Ib :1+ 1_ :1 \ i
2 |4 4+(é§i/é1,i)

~If 6, <0
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Estimation

e Estimation was made for each of 7428 goodsing 2-step
GMM

e Itis required that &, >0 , otherwise Is imaginary number

Fa

e If 6,<0 ,then we make a grid search that finds the
minimum sum of weighted least squares of residuals ove
different values oé; andp;

» Elasticities are calculated only for those goods, where there
are at least 15 countries exporting to EU27
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Results

Distribution of estimated elasticities of substitution

between varieties
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Relative quality

* For aggregation of relative quality in a particular time period
we use the Sato-Vartia index:

|Jt
INQ,, = > W,In
Il:”jk ikt
S = N;i ¢ Bii X ¢
jt =
EZMMHmMJ
i,

SM_SM
W = mau_mam

mwln%J_mSm
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Changes In relative quality

* For aggregation of changes in relative quality we use
different Sato-Vartia index:

ut
ln qjkt ZVVIJ tAln

||:|| jk |k,t

Sj t Sj -1
_ In Sj,t =In Sj,t—l

' Sj t Sj -1
izm:[ln Sj,t —In Sj,t—lJ
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Relative export quality

Relative quality of total exports to EU in 2009
(comparing to Germany)
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Relative export price

Relative price of total exports to EU in 2009
(comparing to Germany)
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Price and quality changes in V4 countries

Dynamics of relative quality, price and quality adjusted price, 1999-2009
(comparing to Ger many, 1999=1)
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==Quality =—=Prices —=Quality adjusted prices
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Price and quality changes in the Baltics

Dynamics of relative quality, price and quality adjusted price, 1999-2009
(comparing to Ger many, 1999=1)
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Price and quality changes in other NMSs

Dynamics of relative quality, price and quality adjusted price, 1999-2009
(comparing to Ger many, 1999=1)
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Extensive dimension of integration

 Integration into the EU market went not only in the intensive
but also in the extensive dimension:

— all NMSs increased significantly the average nunatbé&rands
exported to the EU and the most rapid increaseolvasrved in 2004
and further years
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Relatively low level of quality

 NMS exports compared with German exports were of lower
guality in 2009:
— the Baltic States and Bulgaria appear at the l@mdrwith relative
guality of around 30 percent of German quality

— the highest quality was observed in Hungary, Rb&rd the Czech
Republic (around 55 percent of German quality)
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Quality was increasing

* All NMSs increased average quality of exports during the
10-year period:

— the highest cumulative increase in quality in RomaHungary and
the Czech Republic

— the lowest increase in Latvia and Slovenia
* Increase in prices adjusted by quality was significantly
smaller than increase in prices:

— large part of export price increase in NMSs wasré@sult of
improving quality and did not lead to loss of conmpeeness



