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Annex A. Methodological notes

A.l. Construction of the GTRIC for the counterfeit market in Sweden

Construction of GTRIC-p
GTRIC-p is constructed in three steps:
1. For each product category, the seizure percentages for sensitive goods are formed.

2. From these, a counterfeit source factor is established for each industry, based on
the industries’ weight in terms of Swedish imports.

3. Based on these factors, the GTRIC-p is formed.
Step 1: Measuring product seizure frequencies

v, and m,, are, respectively, the seizure and import values of product type p (as registered
according to the HS on the two-digit level) sold in Sweden from any provenance economy
in a given year. The relative seizure frequencies (seizure percentages) of good p, denoted
below by vy, is then defined by:

v
Yp = P_ such that Z =1
2p Vp P

Step 2: Measuring industry-specific counterfeiting factors

M = Y., my, is defined as the total registered imports of all sensitive goods into Sweden.

The share of good p in Swedish imports, denoted by sy, is therefore given by:

—P such that E 1
S, = , suc a S, =
Pom p P

The counterfeiting factor of product category p, denoted by C,,, is then determined as the

following.
4i
Cp = S_
P

The counterfeiting factor reflects the sensitivity of product infringements occurring in a
particular product category, relative to its share in Swedish imports. These constitute the
foundation for forming GTRIC-p.

Step 3: Establishing GTRIC-p

GTRIC-p is constructed from a transformation of the counterfeiting factor; it measures the
relative likelihood of different types of product categories being subject to counterfeiting
and piracy in Swedish imports. The transformation of the counterfeiting factor is based on
two main assumptions:
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1. The first (A1) is that the counterfeiting factor of a particular product category is
positively correlated with the actual degree of trade in counterfeit and pirated goods
covered by that chapter. The counterfeiting factors must thus reflect the real
intensity of actual counterfeit trade in the given product categories.

2. The second (A2) acknowledges that the assumption A1 may not be entirely correct.
For instance, the fact that infringing goods are detected more frequently in certain
categories could imply differences in counterfeiting factors across products merely
reflect that some goods are easier to detect than others, or that some goods, for one
reason or another, have been specially targeted for inspection. The counterfeiting
factors of product categories with lower counterfeiting factors could, therefore,
underestimate actual counterfeiting and piracy intensities in these cases.

In accordance with assumption A1 (positive correlation between counterfeiting factors and
actual infringement activities) and assumption A2 (lower counterfeiting factors may
underestimate actual activities), GTRIC-p is established by applying a positive monotonic
transformation of the counterfeiting factor index using natural logarithms. This standard
technique of linearisation of a non-linear relationship (in the case of this study, between
counterfeiting factors and actual infringement activities) allows the index to be flattened
and gives a higher relative weight to lower counterfeiting factors (Verbeek, 2008).

In order to address the possibility of outliers at both ends of the counterfeiting factor index
— i.e. some categories may be measured as particularly susceptible to infringement even
though they are not, whereas others may be measured as unsusceptible although they are —
it is assumed that GTRIC-p follows a left-truncated normal distribution, with GTRIC-p
only taking values of zero or above.

The transformed counterfeiting factor is defined as:
¢p =1In(C, + 1)
Assuming the transformed counterfeiting factor can be described by a left-truncated normal

distribution with ¢, = 0; then, following Hald (1952), the density function of GTRIC-p is
given by:
0 ifc, <0
fun(e) =4 __fle)
Jo f (cp) deyp

ifc, =20

where f (cp) is the non-truncated normal distribution for ¢, specified as:

o= (352

Znap

The mean and variance of the normal distribution, here denoted by u,, and 05, are estimated
over the transformed counterfeiting factor index, ¢p, and given by fi,, and 65. This enables
the calculation of the counterfeit import proneness index (GTRIC-p) across product
categories, corresponding to the cumulative distribution function of ¢,.
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Construction of GTRIC-e
GTRIC-e¢ is also constructed in three steps:
1. For each provenance economy, the seizure percentages are calculated.

2. From these, each provenance economy’s counterfeit source factor is established,
based on the provenance economies’ weight in terms of Swedish total imports.

3. Based on these factors, the GTRIC-¢ is formed.
Step 1: Measuring seizure intensities from each provenance economy

v, 1s Sweden’s registered seizures of all types of infringing goods (i.e. all p) originating
from economy e during a given year in terms of their value.

Ye 1s Sweden’s relative seizure frequency (seizure percentage) of all infringing items that
originate from economy e in a given year:

ve
= , such that Z =1
YQ Ze ve eYe

Step 2: Measuring economy-specific counterfeiting factors

m, is defined as the total registered Swedish imports of all sensitive products from e and
M =Y ,m, isthe total Swedish import of sensitive goods from all provenance economies.

The share of imports from provenance economy e in total Swedish imports of sensitive
goods, denoted by s,, is then given by:

me
Se = v such that 2653 =1
From this, the economy-specific counterfeiting factor is established by dividing the general
seizure frequency for economy e with the share of total imports of sensitive goods from e.

_Ye

C
e Se

Step 3: Establishing GTRIC-e

Gauging the magnitude of counterfeiting and piracy from a provenance economy
perspective can be undertaken in a fashion similar to that for sensitive goods. Hence, a
general trade-related index of counterfeiting for economies (GTRIC-e) is established along
similar lines and assumptions:

1. The first assumption (A3) is that the frequency with which any counterfeit or
pirated article from a particular economy is detected and seized by customs is
positively correlated with the actual amount of counterfeit and pirate articles
imported from that location.

2. The second assumption (A4) acknowledges that assumption A3 may not be entirely
correct. For instance, a high seizure intensity of counterfeit or pirated articles from
a particular provenance economy could be an indication that the provenance
economy is part of a customs profiling scheme or that it is specially targeted for
investigation by customs. The role that provenance economies with low seizure
intensities play regarding actual counterfeiting and piracy activity could, therefore,
be underrepresented by the index and lead to an underestimation of the scale of
counterfeiting and piracy.
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As with the product-specific index, GTRIC-¢ is established by applying a positive
monotonic transformation of the counterfeiting factor index for provenance economies
using natural logarithms. This follows from assumption A3 (positive correlation between
seizure intensities and actual infringement activities) and assumption A4 (lower intensities
tend to underestimate actual activities). Considering the possibilities of outliers at both ends
of the GTRIC-e distribution — i.e. some economies may be wrongly measured as being
particularly susceptible sources of counterfeit and pirated imports, and vice versa —
GTRIC-e is approximated by a left-truncated normal distribution as it does not take values
below zero.

The transformed general counterfeiting factor across provenance economies on which
GTRIC-e¢ is based is therefore given by applying logarithms onto economy-specific general
counterfeit factors (Verbeek, 2008):

¢, =In(C, + 1)

In addition, following GTRIC-p, it is assumed that GTRIC-e follows a truncated normal
distribution with ¢, = 0 for all e. Following Hald (1952), the density function of the left-
truncated normal distribution for c, is given by

0 ifcfe <0

gurn(cy) = g(e) .
LTN\Cp fooog(ce) " ifcfo =0

where g(c,) is the non-truncated normal distribution for c,, specified as:

) 1 < 1 (ce — Ue )2>

g(c,) = ——=exp|—=

“ J2no? 2\ o,

The mean and variance of the normal distribution, here denoted by u, and 62, are estimated
over the transformed counterfeiting factor index, c, and given by /i, and 62. This enables

the calculation of the counterfeit import propensity index (GTRIC-¢) across provenance
economies, corresponding to the cumulative distribution function of c,.

Construction of GTRIC

The combined index of GTRIC-e and GTRIC-p, denoted by GTRIC, is an index that
approximates the relative proneness of particular product types, imported by Sweden from
specific trading partners, to be counterfeit and/or pirated.

Step 1: Establishing intensities for products and provenance economies

In this step, the proneness to contain counterfeit and pirated products will be established
for each trade flow from a given provenance economy and in a given product category.

The general proneness of product category p to be infringed, from any economy, is denoted
by P, and given by GTRIC-p so that:

Py = Fyrn(cp)
where Fry (cp) is the cumulative probability function of fLTN(cp).

Furthermore, the general propensity of infringing goods of any type from economy e is
denoted by P, and given by GTRIC-e, so that:

P, = Gy (ce)
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where G,y (c,) is the cumulative probability function of g,y (c,.).

The general likelihood of items of type p originating from economy e to be counterfeit or
pirated is then denoted by F,,, and approximated by:

P, = P,P,

Therefore, F,), € [spse ; 1], Ve,p, with &,€, denoting the minimum average counterfeit
export rate for each sensitive product category and each provenance economy. It is assumed
that e, = &, = 0.05.

Step 2: Calculating the absolute value

«a is the fixed point, i.e. the maximum average counterfeit rate of a given type of infringing
good p originating from a given economy e. a can therefore be applied onto likelihood of
goods of type p from trading partner e to be infringed ( 2% ).

As aresult, a matrix of counterfeit proneness C is obtained.

aPy; aPj, aPip
/CZP21 . \

C= ab,, | with dimension E x P

aPgq aPgp

The matrix of Swedish imports is denoted by M. Applying C on M yields the absolute
volume of counterfeit and pirated imports in the Sweden. In particular, the imports matrix

M is given by:
my; My m1p\
H m21 | H
M= Meyp with dimension £ X P
Mg Mmgp

Hence, the element m,,, denotes Swedish imports of product category p from partner e,
withe =[1,...,E]landp = [1, ..., P].

Denoted by W the product-by-economy percentage of counterfeit and pirated imports can
be determined as the following:
Y=CM+M
The value of total imports of counterfeit and pirated goods, denoted by the scalar TC, is
then given by:
TC =1V,

where [; is an identity matrix with dimension E X 1, and I, is an identity matrix
with dimension P X 1.

By denoting total world trade by the scalar
TM = I;M'l,, the share of imports of counterfeit and pirated products into total Swedish
imports, Sz, is determined by:

G TC
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A.2. Construction of the GTRIC for products infringing Swedish IPR

Construction of Swedish GTRIC-p
Swedish GTRIC-p is constructed in three steps:
e For each product category, the seizure percentages for sensitive goods are formed.

e From these, a counterfeit source factor is established for each industry, based on
the industries’ weight in terms of total trade.

e Based on these factors, the GTRIC-p is formed.
Step 1: Measuring product seizure frequencies

w, is the seized value of product type q infringing Swedish residents’ IPR from any
provenance economy in a given year. The relative seizure frequency (seizure percentages)
of good g, denoted below as 74, is then defined by:

w,
Ng = 1_ such that an =1
YqWq 7

Step 2: Measuring product-specific counterfeiting factors

eq 1s the global sales value (exports plus domestic sales) of all Swedish branded products
of type g, so that E =}, e, is defined as the global registered sales by Swedish
manufacturing industries of all sensitive goods.

The share of good g in Swedish total sales, denoted by ¢, is therefore given by:
= h th =1
gq =% sucht atZg‘q =
q

The counterfeiting factor of product category q, denoted C,, is then determined as the
following:

Mg
Cq =C_
q

The counterfeiting factor reflects the sensitivity of infringements of Swedish trademarks
and patents occurring in a particular product category, relative to its share in Swedish global
sales. These constitute the foundation for forming GTRIC-p.

Step 3: Establishing Swedish GTRIC-p

GTRIC-p is constructed from a transformation of the counterfeiting factor; it measures the
relative proneness with which Swedish trademarks and patents in different types of product
categories are subject to counterfeiting and piracy. The transformation of the counterfeiting
factor is based on two main assumptions, described in OECD/EUIPO (2016):

1. The first (A5) is that the counterfeiting factor for goods infringing Swedish IPR of
a particular product category is positively correlated with the actual degree of trade
in counterfeit and pirated goods covered by that chapter. The counterfeiting factors
must thus reflect the real intensity of actual counterfeit trade for products infringing
Swedish IPR in the given product categories.
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2. The second (A6) acknowledges that the assumption A5 may not be entirely correct.
For instance, the fact Swedish IPR infringing goods are detected more frequently
in certain categories could imply that differences in counterfeiting factors across
products merely reflect that some goods infringing Swedish IPR are easier to detect
than others, or that some of these goods, for one reason or another, have been
specially targeted by customs worldwide. The counterfeiting factors of product
categories with lower counterfeiting factors could, therefore, underestimate actual
counterfeiting and piracy intensities in these cases.

In accordance with assumptions A5 and A6, GTRIC-p for products infringing Swedish IPR
traded worldwide is established by applying a positive monotonic transformation of the
counterfeiting factor index using natural logarithms. This standard technique of
linearisation of a non-linear relationship — in the case of this study between counterfeiting
factors and actual infringement activities — allows the index to be flattened and gives a
higher relative weight to lower counterfeiting factors (Verbeek, 2008).

In addition, in order to address the possibility of outliers at both ends of the counterfeiting
factor index — i.e. some categories may be measured as particularly susceptible to
infringement even though they are not, whereas others may be measured as unsusceptible
although they are — it is assumed that GTRIC-p follows a left-truncated normal distribution,
with GTRIC-p only taking values of zero or above.

The transformed counterfeiting factor is defined as:
cq =In(Cy+ 1)

Assuming that the transformed counterfeiting factor can be described by a left-truncated
normal distribution with ¢, = 0, then, following Hald (1952), the density function of
GTRIC-p is given by:

0 ifcg <0

hurn(cq) =9 _Plea)

Jo R(cq) deq

where h(cq) is the non-truncated normal distribution for ¢, specified as:

s )

Znaq

ifcg =0

The mean and variance of the normal distribution, here denoted by u, and 05, are estimated
over the transformed counterfeiting factor index, ¢, and given by fi; and 65. This enables
calculation of the counterfeit propensity index (GTRIC-p) across HS chapters,
corresponding to the cumulative distribution function of c;.

Construction of GTRIC-e

GTRIC-¢ is also constructed in three steps:

e For each provenance economy, the seizure percentages are calculated.

e From these, each provenance economy’s counterfeit source factor is established,
based on the provenance economies’ weight in terms of Swedish total sales.

o Based on these factors, the GTRIC-¢ is formed.
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Step 1: Measuring seizure intensities for each destination economy

wy is the registered seized value of all types of goods infringing Swedish residents’ IP
rights (i.e. all g) exported to destination economy d from any provenance economy at a
given year. 174 is the relative seizure intensity (seizure percentage) of all products infringing
Swedish trademarks and patents that are shipped to country d in a given year:

Wa

, such that Z =1
XaWq dnd

Step 2: Measuring destination-specific counterfeiting factors

Na =

eq 1s defined as the global registered sales value of Swedish branded or patented products
(exports plus domestic manufacturing sales) shipped to d (including Sweden) and E =
Y 4 €4 is the global value of Swedish sales of sensitive goods to all destination economies.

The share of sales to destination economy d in Swedish global sales of sensitive goods,
denoted ¢, is then given by:

€a
g‘d=f, such that Zg‘d =1
d

From this, the economy-specific counterfeiting factor is established by dividing the seizure
intensity for economy d by the share of total sales of sensitive goods to d:

_Ta

Cq =
Sa

Step 3: Establishing GTRIC-e

GTRIC-¢ is constructed from a transformation of the counterfeiting factor; it measures the
relative proneness with which counterfeit products infringing Swedish trademarks and
patents are shipped to a given destination economy. The transformation of the
counterfeiting factor is based on two main assumptions, described in OECD/EUIPO,
(2016):

1. The first assumption (A7) is that the frequency with which any counterfeit Swedish
branded or patented article shipped to a particular destination economy is detected
and seized by customs is positively correlated with the actual amount of counterfeit
and pirated Swedish products exported to that location.

2. The second assumption (A8) acknowledges that assumption A7 may not be entirely
correct. For instance, a high seizure intensity of products infringing Swedish IPR
in a particular destination economy could be an indication that the destination
economy implements a particular customs profiling scheme or that these products
are specially targeted for investigation by customs in that locale. The role some
destination economies with low seizure intensities of Swedish IPR infringing
products play regarding actual counterfeiting and piracy activity could, therefore,
be underrepresented by the index and lead to an underestimation of the scale of
counterfeiting activities and piracy targeting Swedish branded or patented products
there.
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Following assumptions A7 and A8, GTRIC-e for products infringing Swedish IPR is
established by applying a positive monotonic transformation of the counterfeiting factor
index using natural logarithms. This standard technique of linearisation of a non-linear
relationship (in the case of this study, between counterfeiting factors and actual
infringement activities) allows the index to be flattened and gives a higher relative weight
to lower counterfeiting factors (Verbeek, 2008).

In addition, in order to address the possibility of outliers at both ends of the counterfeiting
factor index —i.e. some destination economies may be measured as particularly susceptible
to infringement even though they are not, whereas others may be measured as unsusceptible
although they are — it is assumed GTRIC-e follows a left-truncated normal distribution,
with GTRIC-e only taking values of zero or above.

The transformed general counterfeiting factor across destination economies on which
GTRIC-e is based is therefore given by applying logarithms onto economy-specific general
counterfeit factors (Verbeek, 2008):

Cqg = 1n(Cd + 1)

In addition, following GTRIC-p, it is assumed that GTRIC-e follows a truncated normal
distribution with c¢; = 0 for all d. Following Hald (1952), the density function of the left-
truncated normal distribution for ¢, is given by:

0 ide <0
irn(ca) = &
foooi(ca) deg

where i(c4) is the non-truncated normal distribution for c; specified as:

ideZO

. 1 1 /cqg — pta)?
i(cy) = exp _E( > )
/27‘[03 a

The mean and variance of the normal distribution, here denoted by p,4 and 62, are estimated
over the transformed counterfeiting factor index, ¢4, and given by fi; and 67. This enables
the calculation of the counterfeit propensity index (GTRIC-e) across destination
economies, corresponding to the cumulative distribution function of c,.

Construction of GTRIC

The combined index of GTRIC-e and GTRIC-p, denoted GTRIC, is an index that
approximates the relative proneness for goods associated with Swedish residents’ IP rights
in a given product category and a given destination economy to be counterfeit and/or
pirated.

Step 1: Establishing proneness for products and destination economies

The general proneness of Swedish trademarks and patents to be counterfeit or pirated in
product category g is denoted by F,; and is given by GTRIC-p, so that:

Py = Hyrn(cq)
where H;rn (cq) is the cumulative probability function of h;ry (cq).

Furthermore, the general proneness of all Swedish trademarks and patents to be infringed
and shipped to economy d is denoted by P,; and is given by GTRIC-¢, so that:
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Py = I rn(ca)
where Iy (cy) is the cumulative probability function of i;7y(c4)
The general proneness of Swedish residents’ IP rights to be counterfeit or pirated in a given

product category g and to be shipped to a given destination d from any provenance
economy is then denoted by P,4 and approximated by:

qu :Pq XPd

Therefore, Pyq € [sq &as 1], Vk,d, with g€, denoting the minimum average counterfeit
export rate for each sensitive product category and each destination economy. It is assumed
that e, = ¢4 = 0.05.

Step 2: Calculating the absolute value

B is the fixed point, i.e. the maximum average counterfeit rate of Swedish trademarks and
patents for a given product type g, shipped to a given trading partner d. § can therefore be
applied onto the proneness of Swedish-related IP rights of type g to be counterfeit and
shipped to destination partner d (8 X Pyq).

As a result, a matrix of counterfeit import propensities A is obtained.

BP11  BPi; BP1q
BP1 -

A= BPuq with dimension D X Q
BPp1 BPpq

The matrix of Swedish global sales is denoted by E. Applying A on E yields the absolute
volume of counterfeit and pirated trade in products that infringe Swedish residents’ IPR.
In particular, the sales matrix E is given by:
€11 €12 €10
€21
E= €dq with dimension D X Q

\301 eDQ/

Hence, the element ey, denotes Swedish sales of products in category g to destination d,
including Sweden, withd = [1,...,D]and q = [1, ..., Q].

Denoted by Z  the product-by-economy percentage of counterfeit and pirated imports can
be determined as the following:

Z=ANE+E
Total trade in counterfeit and pirated goods that infringe Swedish trademarks and patents,
denoted by the scalar TA, is then given by:

TA = 11,212

where I[; is an identity matrix with dimension D X 1, and I, is an identity
matrix with dimension Q X 1.
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Then, by denoting global Swedish sales by the scalar TE = I;'ZE,, the share of counterfeit
and pirated products infringing Swedish residents’ IPR in Swedish global manufacturing
sales, G is determined by:

TA

g'TA TE
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