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A look at some import share equations

An exercise useful for teaching
econometrics



TThe Import share eguations
in the INFORUM Bilateral Trade Model

The BIIMin the present Inforumi system has
matrices shewing Bilateral Trade amoeng 14
countries (+ 2 groups of countres) for 120
COmMMmaodities.

Each element of these matrces

Sijt
IS the share of country I'In the country | IMpPorts
of one of the 120 commodities at time t.



The analytical form of the import share
eguation

Tfhe eguation IS

Bio» Biit» Bios B3 are estimated parameters




Three explanatery variables

Price term

Capital steck term

Irend




About the foundations of the
equation

They are well described in Ma’s PhD
thesis

furthermore.......



From the 2002 Broad Economic Policy
Guidelines

“Developments in productivity are the result
of many different factors, but depend largely
on investment performance, which
determines the structure and size of the
capital stock and enables the penetration of
new technologies in the economy. A higher
rate of investment growth rises the capital
available per worker and thereby — ceteris
paribus — labour productivity.”



2002 Broad Economic Policy
Guidelines continued

“A high rate of innovation in a context of
strong tnvestment growth increases also
the quality of the capital stock”



Back to theThree explanatory variables

Prices come from country moedels

Trend Is the familiar Nyhus trend. It IS
computed using BTMIimport shares

Capital steck IS figured out from Investments
coming frem country: medels



T'he role of the replacement rate

Capital steck IS Used as a proxy.for guality.
change ofi product

Relative Capital stock IS Used as an Index of nen
price competitiveness and the capacity te export

IR erder te make Capital stock comparable
amoeng Countries, a commoen replacement rate Is
applied.



In G/ netation

'he capitall steck Indices are cumulated from
IAVestment data with replacement rate REP

and adjusted by “Almoen’s unit buckets”

So that country Capital steck for Sector | IS



Replacement rates in BTM

The replacement rate used to compute
capital steck frem capitaliinvestment
(Applying the perpetual nventery: crtenon
and used as explanatoery: variable in the
Impert share eguations in BIiM)/Is

G PEr cents.



The replacement rate benchmarks

e 8 per; centireplacement rate Was ConsIc
much more ‘weighty” than the ene ‘behind’ t
capital steck time seres applied by Natiena
Statisticall Offices

ered
ne

In fact, 1N the past the ‘average’ replacement rate

eptained cempanng Investment and capital

Steck time Seres Was In many Cases much Iewer:

than 8 per cent



From Trujille Conference

IR 2006, ISTAT (the ltalian Statistical
Office) published time Seres for
Investments and capital stock for 29
INVESIOrS.

NEese time Series made poessible a simple
Investigation akoeut the ‘average'
[eplacement rates which relate capital
steck and Investments over the time
iInterval 1980-2005.




TThe origin of the present exercise

Unexpectedly, 20 out of 29 replacement
rates figured out from Capital stock time
series computed according to: EUROSTAT]
standards turned out te ke greater than
3.00 per cent. IS means that the decay
off capital’ steck assumed within Eurepean
countries: Statisticall Offices: Is; higher: than
the one used In the BTM share eguations.



A Grid of Replacement Rates

IHence, the 1dea te investigate the impact
of different replacement rates: on the
Capital’ steck explanatery: varable 1n the
estimation of Import share eguations.

IR the present Exercise, the replacement
[ate spans frem 7 te 14 per cent



The effect of different
Replacement rates on the
Capital steck time Series



ltalian Capital Stock

ana other Tishing products

1990 1995 1990 1995
rep07 g rep09 g repll . repld rep07  —g— rep09 . repll . repld




ltalian Capital Stock

and products of wooc Motor vehicles and other transport equipment

1990 1995 1995
rep07 g rep09 . repll . repld —— Tep09 o repll . repld




ltalian Capital Stock

Electrical energy, gas, steam and Textiles; Wearing apparel;

1990 1995 1990 1995
rep07 —— ep09 —— repll . Tepld rep07 —— ep09 —p— repll —j Tepld




ihe effect o different
ReEplacementrates on the Capital
Stock time series

Capital stoCKof

and SPAIN
replacementrate for v and o 14 percent



Coal, lignite, peat crude petroleum and
natural gas

replacement rate 7 per cent replacement rate 14 per cent

1990 1995 2000 1990 1995 2000
ITALY  —g= FRANCE —p— GERMANY.; . SPAIN ITALY 4= FRANCE —j— GERMANY.; . SPAIN




LLeather and leather products

replacement rate 7 per cent replacement rate 14 per cent

1990 1995 2000 1990 1995 2000
ITALY e FRANCE g GERMANY. ;.. SPAIN ITALY o FRANCE g GERMANY... SPAIN




Computers, Radio, Medical and Optical
INStruments

replacement rate 7 per cent replacement rate 14 per cent

1990 1995 2000 1990 1995 2000
ITALY  —g= FRANCE —p— GERMANY.; . SPAIN ITALY 4= FRANCE —j— GERMANY.; . SPAIN




Basic Metals, Fabricated Metal products

replacement rate 7 per cent replacement rate 14 per cent

1990 1995 2000 1990 1995 2000
ITALY  —g= FRANCE —p— GERMANY.; . SPAIN ITALY  —g= FRANCE 4 GERMANY.; . SPAIN




The Ma’'s research plan

and
estimation procedure

Price and Capital term elasticities are located In
two feasible sets.

Respectively (-4.0, 0.0) and (0.0,4.0)

Explanatory variables with wrong sign are
excluded



A)
B)
)

Equation structure in BTM
according to the explanatory variables
included

orice, capital, trend
orice, capital

orice trend

D) capital, trend
E) price

F) capital

C) trend



The research has been limited to the
Italian import shares

Among them to those Iin the markets
where ltaly has a relatively large share



Impact of replacement rates on
Capital stock elasticities

Some results



92 — Other non-electrical Machinery

Replacement %

Canada
United States
Mexico
Austria
Belgium
France
Germany
UK
Japan
China
Korea
ROECD
ROW




80 - Agricultural Machinery

Replacement % 7

United States
Mexico
Austria
Belgium
France
Germany
Spain
Japan
China
Korea
Taiwan
ROECD
ROW




96 — Computers

Replacement %

Canada
United States
Mexico
Belgium
France
Germany
Spain

UK
China
Korea
Taiwan
ROECD




24 - Bakery

Replacement %

Canada
United States
Mexico
Germany
Spain

UK
Japan
China
Taiwan
ROECD
ROW




27 - Food products n.e.c.

Replacement % 7

Canada
United States
Mexico
Austria
Belgium
France
Germany
Spain

UK
Japan
China
Korea
Taiwan
ROECD
ROW




Impreving the geedness of fit

Some Results



Two equations with 3 explanatory variables

Home Apparel - German Imports from Italy

Regression Coefficients Mexval

REP% intercept price capital NyhTrend price capital NyhTrend
-1.72 -2.15 1.82 0.024 48.7 4.6 0.9
-1.72 -2.09 1.75 0.018 49.6 4.0 0.6
-1.70 -2.05 1.26 0.009 45.7 3.0 0.1
-1.69 -2.01 1.05 0.003 44.7 2.5 0.0
-1.68 -1.96 1.00 -0.001 45.3 2.1 0.0
-1.67 -1.94 0.75 -0.006 43.4 1.7 0.0
-1.66 -1.91 0.62 -0.010 43.0 1.4 0.3
-1.66 -1.88 0.53 -0.013 42.8 1.1 0.6

Other Textile - Spanish Imports from Italy
Regression Coefficients Mexval
intercept price capital NyhTrend price  capital NyhTrend
-1.71 -1.88 0.99 -0.0021 236 0.8 0.1
-1.71 -1.85 0.83 -0.0027 250 0.6 39
-1.70 -1.82 070 -0.0032 238 0.5 0.4

-1.70 -1.79 0.58 -0.0036 240 04 0.5
-1.69 107 0.49 -0.0040 260 0.3 2.7
-1.69 -1.75 0.41 -0.0044 244 0.3 0.8
-1.68 -1.72 0.33 -0.0047 247 0.2 1.0
-1.68 -1.70 0.27 -0.0050 250 0.2 1.2




Useless exchange between Capital and Nyhus
trend

Construction Equipment - Spanish Import from ltaly
Regression Coefficients Mexval
REP% intercept price capital NyhTrend price  capital  NyhTrend
-1.74 -3.55 0.80 0.0049 824 0.7 0.2
-1.74 -3.54 072 0.0048 816 0.7 0.1
-1.74 -3.54 0.65 0.0046 82.2 0.6 0.2

-1.74 -3.54 0.59 0.0043 82.1 0.6 0.2
-1.73 -3.54 0.53 0.0040 81.4 0.5 0.1
-1.73 -394 0.48 0.0036 81.9 04 0.1
-1.73 -3.94 0.42 0.0031 61.8 04 0.1
-1.73 -3.94 0.37 0.0027 81.7 0.3 0.1




A look at the variables behind
these results



The case of Italian Capital stock
and Capital term in German market




No changes in fitting

Italy Share In the German Home Apparel Imports

0.19

| | | | l | | | | l | | | |

1990 1995 2000 2005
ITSHARE —¢— rep07




No changes In fitting

In the German Other Textile Imports

0.13

1990 1995
ITSHARE —¢— rep07 —o— repl0 —6— repld




No changes In fitting

Mining Equipment

0.18

1990
ITSHARE _—¢— rep07




Two equations with 2 explanatory variables

Fruits - Italian Import Share in the UK Market

Regression coefficients Mexval
intercept price capital price capital
3,17 -1,38 3,20 109 4 21,8
3,17 -1,35 2.90 105,5 233
-3,18 -1,32 262 101.8 245
-3,18 -1,30 2,37 98,6 21,6
-3,19 -1,28 215 96,6 265
-3,19 -1,27 1,98 94 1 27,2
-3,19 -1,25 1,80 924 279
-3,20 -1,24 1,66 91,5 284

Fruits - ltalian Import Share in the French Market
Regression coefficients Mexval

REP% intercept price capital price capital

-2,58 -1,81 0,55 62,9

-2,96 -1,88 1,49 789

2,04 -1,90 212 940

-2,04 -1,89 245 105,9

2,04 -1,85 258 113,4

-2,04 -1,82 2,08 116,8

2,54 1,77 249 118,1

-2.95 1,73 237 17,7




Some changes In fitting

In the French Fruit Imports

0.06

1990 1995
ITSHARE —¢— rep07 —o— repl0 —o— repld




Negligible changes in fitting

Italy Share In the UK Fruit Imports

0.04

1
1990
ITSHARFE




Behaviour of the Estimated
equations in BTM



The scenario for the 2005 2030

Price term remains constant and equal to
one

rend Is computed using import shares
from the INFORUM December 2008
Outlook

Capital term grows 1 per cent per year




From fitting to forecasting

erman Home Appare

0.00

1990 1995 2000 2005 2010 2015 2020 2025 2030
ITSHARE rep07 repl0 repl4a
= < - -




From fitting to forecasting

Italy Share In the French Fruit Imports

1990 1995 2000 2005 2010 2015 2020 2025 2030

=

ITSHARE o  rep07 -

replo -« repl4d



From fitting to forecasting

Mining Equipment

0.00

1990 1995 2000 2005 2010 2015 2020 2025 2030

e

ITSHARE o rep07 <

replO o repl4




Where do changes in forecasting
come from?

Simply fitting criteria may be misleading

Hypotesys testing and/or descriptive indexes
(such as RSQ and Mexval) do not give any hint
about the forecast performances

Once Iinserted in BTM, an estimated import
share equation does not preserve any memory
of each independent variable explanatory power



The Ma's estimation procedure

Price and Capital term elasticities are
located In two feasible sets.

Respectively (-4.0, 0.0) and (0.0,4.0)



The choice

If the sign Is wrong, the elasticity Is put
equal to zero

If the sign Is right and out of the feasible
set, the elasticity is put equal to -4.0 for
the Price term and equal to 4.0 for the
Capital stock term



Capital term impact on import share with
respect to the elasticity

From the scenario:
Capital term grows 1 per cent per year

ELASTICITY IMPACT
1.0 28%
2.0 64%

4.0 171%



Capital term impact on import share with
respect to the elasicity

From a scenario more conservative :
Capital term grows 0.5 per cent per year

ELASTICITY IMPACT
1.0 13%
2.0 28%

4.0 64%
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