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ABSTRACT

Philip Morris continues to follow a stra?égic: philosophy in the development
and positioning of Marlbora an a worldwide basis. Key product technology
is employed consistently whenever and wherever possible to duplicaie the
gold standard of U.S. Marlboro. New technology is developed and
implemented when conditions necessitate chaifge and PM will willingly
change Marlboro to rmaintain what they consider critical technology that
contributes to the Marlboro character. ®

At the same time, Mariboro is a business proposition for PM)and, thus, PM
will develop Marlboros on a worldwide basis that are quite different to meet
local requirements, taste, or needs, However, even in this secondary
strategy, PM will not totally sacrifice the Marlboro character and will
implement new product teghnology and/or recipe and design changes as
necessary 1o achieve the primary strategic goal as much as practical. *PM
will also position products to be able to move to the common strategy as
the local marketplace changes in the growing USIB segment,

BiR 583517
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“
In updating our knowledge base on Marlboro, we have continued 1o assess

1

1 - and rank order the product technology deemed critical to the Marlbaro

' “character. And, once again, ROOT technology, employed in its many
forms, appears to the prime contributor to the Marlboro character.
Secondarily, casing and flavor technology and cigarette deliveries are also
assessed as being major areas of product contribution and consistency.
Together these areas are judged to primarily represent the answer to "What
makes a Marlboro?” Technologies such as tobacco selection, processing,
and cigarette design are used as flexible parameters to adapt for the primary

technologies.

e thidm L

&=
A plausible overall global strategy for PM, therefore, appears to be:

- U.8. Marlboro remains the "gold standarg”.

~ After PM astgblishes a market paosition in a given country,
products are modified to achieve the primary standard.

- Preduct technology is managed and products are changed as
appropriate to balance the overall Marlboro character with local
business constraints, 7

This report updates our database orMarlboro to include recent data
generated in key centers in the BAT Group. The information has been
summarized and reviewed by scientists' in the various groups and represents
a collective judgement of the critica! product technologies utilized by PM,
This information can assist the BAT product dgvelopers by prioritizing
activities as we strive for worldwide superiority.
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BACKGROUND

As a part of our continuing efforts 1o develop superior products worldwide,
th:s report was put together to update our information regarding Marlboro.
The sales of this product have continued to grow and the product itself has
come to define a standard of excellence in smoking quality.

By the process of reverse engineering of Mariboro, we seek to gain insight
into PM’s strategy for product success. If we are able to identify those
areas of product technology which PM deems critical, we may gain insight
into areas for focus for BAT’'s ongoing product improvement. We can,
thus, assess the critical product technologies which contribute to the
Marlboro character, and, by understanding their refative contributions,
pro__vide a prioritization matri;{;qfor our efforts.

The data and information reporteod here is a compilation of the work of
many brought together into a single document and highlighted to show the
points of commonality and difference in Marlboro. Thus, we have
reviewed the analytical results genera‘r‘fed on Marlboro both 1) aver time,
and 2} on a country-to-country basis. This has been coupled with
competitive intetligence also gleaned over the years about Marlboro’s
recipe and makeup.
-

An extensive bibliography is attached to this report. The key reports on
Marlboro have been generated over time primarily by scientists in
Southampton, Hamburg, Rio and Louisville, and it is the compiled
information generated by these individuals which is sumiparized in this
report.

A présentation of this material was made at.the August 3-6, 1995 meeting
of the WWB team in Louisville. Consensus was reached on the overall
strategy PM utilizes in managing Marlboro product technology. &
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INTRODUCTION

Any review of analytical and competitive information spanning many years
an’d\ several laboratories needs to be understood in that context. Analytical
methods change from time to time, new methods are developed, and
competitive informatien is continually refreshed. One role of the scientist
in reviewing this data is to keep this in mind in order to separate real
changes from phantom changes. Equally, this is true for sensory data,

This review was targeted to look at Marlboro KS over the last 20 years
wherever data is available for common manufacture, Tha U.S, Domestic
Marlboro provides the greatest source of data for this part of the review.
Wherever appropriate, other benchmarks were also included such as
known B&W and BATCF products and/or RJR’'s Wmston These other
brands serve somewhat as anchors in the data set, even though they also
have changed considerably over time. As well, various styles of Marlboro
{tar, length, packaging) have E\een analyzed in order to also obtain a
perspective an PM’s product strategy.
o

In compiling data from these various products, from the various
laboratories, and over the span of 20 + vyears, technological insights must
also be tempered with business insight, Marlboro is a business for PM., As
such, technical and analytical information alone Is often insufficient to
determine PM’s globeal strategy. Many examples of this have been
observed over the years; e.g., ®

- Use of different recipes between U.S. factories at the same time,
- Use of multiple European manufacturing locatigns for a single
European product (France, italy, etc.).
. Shifts from U.S.-Ex'port to lecal manufacture.
- Use of licensed manufacture (Japan),
- Shifts from one licensed manufacturer to another {Malaysiale

¢

As well, local constraints on tobacco sources, available materials, import,
restrictions, and regulatory policies must be considered,
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From an analytical viewpeint, methods and reporting have changed
throughout the BAT group over time. For example, even cigarette paper

" permeability is reported based on different units of measure {e.g., WTU,

I/hr., C}. Wherever possible, analytical resuits have been converted to
common measures:

- Ammonia: reported herein as NH3

- Phosphates: reported herein as PO4

- Nitrates: reported herein as NO3

- Perﬁ‘neability: reported herain as Coresta Units

- Pressure‘aDrops: reported herein as inches water gauge

Since analytical methods may also be different, these will be noted where
critical interpretation ofthe results may be influenced.

Finally, we have attempted tg look at averages o-r trends over several years
10 gain an insight in our interpretation. Any single “sample” of Marlboro
may deviate from the norm due to any variety of factors including product
variability, sampling variability, manufacture location variability, product
age, etc. As we do not always knowor understand a “"sample’s™ history,
we must look at a position over time whenever possible. Single
"snapshot” samples can often mislead the reviewer if taken only in
isolation, '
1)

The technical review which follows covers major areas of the product
technofogy which could contribute to Mariboro character. This includes:
Leaf/Blend, Blend Components, Cigarette Construction, Physical Quality,
Processing, Casing/Flavor, and Sensary. The impact of ROOT technology
is covered in each specific area where appropriste. [

Bi2 GLUR3
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i MARLBORO BACKGROUND
[ < Marlboro, on a worldwide basis, continues to show growth in sales and
has come 1o represent a standard of smoking quality for USIB products.
Explosive growth in sales in many areas for Marlboro can represent
significant challenges to BAT's position in these markets.
Table A-1 in the appendix contains recent information on sales velume for
e many of the products reviewed in this report. Some key markets and the
: i Marlboro family volurme are shown below:
V.
= m .
.E_ X Country Marlboro Family Volume
&) {8illiens)
E U.S.A. 133.4
i~ Germany 28.7
- France : 19.0 -
Italy ¢ 17.4
L Spain 10.5
Holland/Belgium 6.6
ry Argentina - 4.2
j Switzeriand 3.6
- Japan 3.5
Brazil . o 3.3
[} Heng Kong 2.6
5“; ~ To menufacture Marlboro on a worldwide basis, PM employs rhany
= L dgifferent tactics. This includes U.S.-Export, local manufacture by PM
o associates, contract/license manufacture Jﬁy local companies or
= X monopolies, and even licensed manufacture by global competitors. In
= Europe, with a diversity of countries and the easing of cross-border trade
8 2 barriers, PM may utilize any of its four manufacturing sites to serve
Lo particular markets. As well, they will combine licensed manufacture and
L import in a country if the business position warrants.
e
i ; Table 1 shows the suspected and alternate manufacturing location for
! L many of the products contained in this review,
' ]
|
I } w5
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P - Four main manufacturing locations are available for PM in Eurape; Munich
and Berlin in Germany, Neuchatal in Switzerland, and Bergen-op-zoom in
[ “* Halland. It has been reported that in European countries where logal
. : manufacture is not done, PM will manufacture product in any of the above
; ; : cauntries for importation. France is an exampfe of this. In Italy,
furthermore, Marlbore may be purchased which as been imported from one

of the European locations as well as which has been manufactured by the
Itaiian Monopoly.

- \:\

Marlboro in Japan is made by a competitor -- the Japanese Monopoly. In
Malaysia, PM has recently switched from manufacture by one globai
i hel

] cornpetitor {Rothmans) to another (RJR}.

ATION

Marlboro in many areas of local manufacture must also "fit" the local
situation. In many countries, the use of local tobacco is mandatory {e.g.,
Japan, Australia, Spain, Maiaysia, Argentina, etc.). In many countries, the
availability of certain additives is constrained (e.g., Argentina}. In other
countries, economic constraints<are paramount; e.g., weight restrictions
ang taxation in Australia or leaf tobacco availability in Brazil make the use
of low fiil value/added cost reconstituted tobacco extremely unattractive,
And PM must also meet regulatory requirements in the markets it does
business. This includes restrictions in deliveries {e.g., Saudi) and additives
{e.qg., Germany}.

- v b "
pr— f— -
Ry stutriotes o [ E— [S—— |

: s
Marlboro is a business proposition for PM. They must treat it as such and

confarm where necessary 1o local needs while maintaining a financially
. . . ' . N .
attractive proposition. This implies that PM will do whatever is necessary

to make Marlboro an attractive business opportunity on a worldwide basis.
[

!

At the same time, with the "globalization” of consumer goods growing at a
rapid pace, one may infer from the same factors outlined above that PM
g must employ a.common product strategy. In order to maintain product
. quality and integrity, trademark protection, and, most importantly, prn@vide
- for a consistency in consumer expectations, PM must likewise provide a
j consistent product technology strategy whenever feasible,

YENTYATL M
=

=
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i While meeting the business constraints in the multiple markets, PM strives

for a commonality in product technology and product adaptation in order to

R} * provide consumer sensory satisfaction. Over the fong term, PM has shown

' a.flexible strategy of product change in order t0 not only satisfy local
markets but to alter these to the standard Marlboro characteristics. This
has been observed in several key markets where PM, after estabiishing a
market position, will alter Marlboro to move more in the direction of the
U.S. sensory character.

x,

4 o

Y, The review of this product technology in the following sections will help
focus those criticel technologies and adaptations which remain the

¥ &

} backbane of PM’s product strategy.

BLEND
: __7 | _ o

i Table 2 gives blend separation results for Mariboro KS in the WS, for the
period 1970-1992. Also included in Table 2 are calculated outputs
= § {poundages} for the various components based on U.S. manufacture of
' both PM’s Domestic and Export volume, Table 3 presents recent summary
information for worldwide Marlboro in different groupings. More extensive
tables for worldwide Marlbore over time are shown in Appendix Tables A-2
and B-1. Review of this data reveals several aspects of PM’s product
makeup for overall strategic emphasis. Figures¢1-4 show information for
U.5. Marlboro graphically,

[

1. PM has altered tha blend composition of Marlboro ‘over time.

CONFIDUNTIAL
S

Based on the data shown in Table 2, almost all aspects-of the product
have changed in the U.5. since 1970. Band cast recon has decreased
from 18% in 1970 10 cuirent levels of 5%. Similarly, paper recon
inclusion has increased, and stem levels have decreased. Paper recon
now accounts for about 18% of the product and stem for 2-3%.

s

" On a worldwide basis, we also see changes over time. Most notably
. N N ' . . . by
- : decreases in stem inclusion and increases in recon inclusion for the

" e I-v“)r\
E BiZ Sobev
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L ; Euro versions. While the data is somewhat more limited and variable,
these same trends {increased recon, decreased stem) can be seen in
the Mariboro versions from, for example, Switzerland, Belgium,
Fintand, Holland, and the UK.

>

The German version of Marlboro has cycled over time and changed

considerably. Expanded tobacco levels have increased significantly.
i Stem level initially decreased when paper recon was introduced, but,
. more regently, has subsequently been increasing.

2.  PM’s blend strategy is also consistent with local constraints.
3]

In markets such as Australia, Brazil, and Argentina, where economic
[”{_ and financial issdes could be impacted by the use of reganstituted
2 tobacco, PM has not introduced this technology. Both Brazil and

i Argentina use high processed stem levels at a full utilization/return

i level of about 20-22%.
“

Venezuela is at the other end of the spectrum. PM constructed a
band cast recon plant in Venezyela and this provides the primary
] by-product utilization in that country. No paper recon is used in
N Venezuela and, in fact, excess band cast recon capacity is used to
'I . sell product to BAT. [t is noteworthy that the bandcast recon level
4 used in Venezuela matches that level useg in the U.5. Marlbaro in
- 1970 before paper recon was available to PM in the U.S,

\ 3. Total by-product utilization divides into grouplngs but bas remained
[j constant in common groupings over time.
o
The data in Table 3 suggest a constant by-product utilization (formula)
for worldwide Marlboro in those locations where both recon.and stem
i processing are available. This total level is on the order of 25-30%
= by-products.

53]
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P Over time, decreases in processed stem inciusion are offset by
increases in recon {primarily paper recon). This could indicate that

i there is a recognition that recon can provide a format for smoke
quality improvermnent that cannot be achieved with processed stem,.

Finally, independent calculations indicate that the ca. 20% level of
i [ by-products is roughly equivalent to tctal balance on material
‘ L. utilization vs. purchase, waste generation, etc. - particularly for
blended. products using Oriental tobacco. The 25% by-product levetl
in the U.S. represents about a 26% over utilization of materials, This
is cormﬁrmed&by the fact that PM continues to purchase stem and
scrap on the open market and is also considering reprocessing market
returns for recon feedstock.
o
4. Bandcast recon is used wherever possible,
e o
PM has, over time, introduced bandcast recon wherever feasible.
Currently, a 5% level of bandcast is used universaily in the U.5,,
U.8.-Export and Eurc versions. Bandcast is not used where
economics or regulations make this unattractive; e.g., Brazi,
Argentina, Australia, In these locations ROOT technolagy is often
obtained through other means. Venezuela, with 8 bandcast operation
{and no paper recon facilities) stands alone at the other end of the
spectrum. '

)

it should be noted that some particular markets demonstrate PM’s
universal strategy of using bandcast recon wher?ever possible, One
notable case is the UK, whare Marlboro was introduced with a much
more traditional flue-cured character and then altered over time to
obtain the Marlboro/USIB taste. In this case, PM utilized the bandcast
recon material to obtain the desired effect. &

in the other European countries, PM has altered bandcast level soﬁthat
a universal 5% inclusion is now seen. Germany is the exception to
bandcast use in Europe. No bandcast is used in Germany,
Furthermore, in recent years, PM' has constructed a plant and started ¥
production of bandcast recon in Spain.
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* 5. ET levels increased in U.S. Marlboro when DIET replaced ACET.

Inclusion of expanded tobacco was limited at circa 6% before PM
switched from ACET to DIET. This changeover of ET type occurred

o during the 1980's in the U.S. depending on manufacturing location:
Marlborp made in Richmond, VA began including DIET in the late
70's; Marlboro made in the Louisville, Kentucky plant, however, used
ACET until the late 80's. Prior competitive information from the
mid-1370's confirmed that PM limited ACET inclusion to 3-6%
maximum in Marlboro.

a9
Since the introduction of DIET, ET levels increased in Marlboro KS to
about 10%. However, it has subsequently dropped to a level of

-

about 7-8%, a
6. PM now uses two types-of paper reconstituted tobacco.

Analysis of single individuab strands of paper reconstituted tobacco
have shown that two versions of paper recon are used in the U.S. and
Germany. (Note: This is not Iimitgpg in extent as other countries have
not been analyzed.)

Data are shown in Table 4. {lne type of recon contains high
phosphate levels while the other does not. In total, the ratio of
phosphate paper to nonphosphate paper is 2:1.

While there is considerable variation from style-to-style,
sample-to¥sample within a style, and laboratory-to-laboratory, no
pattern of use can be discerned for the U.S, styies. Given the
inherent variability of this type of analysis, the overall ratio of 2:1
should be presumed to represent PM's strategy. o

However, in Germany, the ratlo of high.-to-low-phosphate paper rgcon

appears to change as tar level is decreased becoming a 1:1 ratio at
the & mg level.

B T b L T e e U W
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3

The low phosphate recon is suspected to be a neutral filler type recon
‘lacking ROOT technology {i.e., without ammeoenia, urea, etc.}). This
recon was probably developed for use in menthol or other products
where full ROOT technology may be undesirable. Hawever, some
ccompetitive intelligence also indicates that development coincided
with changes in the high phosphate paper process.

PM may be hampered by capacity issues.

O
The data in Table 2 suggest that capacity issues in several areas may
have influenc&gd PM’s decisions in aitering blend construction over
time, particutarly in the U.5.

The overall level of bandcast recon has decreased on a continuing
basis as total PM cigarette volume has increased. When reviewed on
a basis of annual outputptotal eutput is reasonably coristant indicating
a capacity of about 30-35 million lbs./year. :
>

Similar conclusions can also be drawn about processed stem as well
as ET. Stem output reduced fram about 20+ million |bs./year to
roughly one-half that amount in the early 1980’s. The timing of this
is consistent with competitive intelligence regarding the removail of a
stem line in Richmand during the late 1970°s or early 1980's. Note
the reduction of DIET in¢lusion in recenr}'g years also reflecting a
constant output of 40-45 mm lbs/yr.

The capacity of PM's own paper recon plant has been quoted as
70-90 million pounds per year, The introduction of a second paper
recon type by at least the mid-to-late 1980’'s would®be consistent
with a capacity limitation in their own plant, One speculation is that
PM now obtains the nonphosphate sheet from Kimbegly-Ciark
Corporation in the U.S. and/or France, PM may have elected to only
produce a neutral filler type of recon for strategic or trade seﬁgret
concerns. Qther recent information, however, suggests that PM has
spent considerable engineering effort to increase paper recon output
through optimization of their own plant.

o
P &
D
A4
¢
L 4

=3
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i P Bandcast recon and the various types of paper recon are also used on
a worldwide basis. Our inteiligence on the sourcing of these materials
il & is timited. At least initially, recon products were sourced from the
‘ U.S. particularly ta many of the European and selected Far Eastern
and Central American locations. (As will be shown later, this too is
consistent with many of our detailed chemical analyses.)

Y

-y

However, the availability of capacity for recon production in other
. areas, particularly Europe (France, Spain}, now can leave some doubt
E about ultimate sourcing. In other countries, where total cigarette
output is small {e.g., Panama, Guatemala, etc.) the U.5. remains the

&
_-J most likely source of recon,

3 Other recent competitive intelligence suggests that PM may be
experimenting with bandcast recon (RCB} ex Venezuela in the Brazilian
U Marlboro. o

PM’s philosophy has obviously been to change blend construction as
] capacity limits material availability. Up to this point, significant’
reinvestment in bandcast recon capacity, processed stem capacity,
hi and DIET capacity has not apparently been made. This may reflect an
uncertaintf by PM on future velume requirements considering U.S.
:] domestic declines and potential export volatility. To some éxtent, this

: is verified from the data in Table 2 as lheﬁgotal cigarette output was
; relatively flat from 1982 through 1986. Only the explosive growth in
j Export production from 1987 on has shown an increase in
requirement. Consistent with the information discussed above, PM

] may be handling these capacity issues through process optimization
" rather than reinvestment or expansion, ko
&
E} BLEND CHEMISTRY

]
Blend chemistry for Mariboro is shown in the next several tables. These

tables have been broken up into groups to reflect several key markers of

blend makeup including flue-cured/burleyforiental markers, ammonia ‘5'
additives, and casing practices. As well as comparing Marlboro to itself,

othar benchmark products are included when appropriate. ¢
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| Table 5 contains a summary of basic blend chemistry for U.S. Marlboro
over time. Table 6 also contains similar information for worldwide

| “ Marlboro, benchmark B&W products, and Winston.

1. Marlboro is more flue-cured skewed than traditionaily believed.

r B Cemparison of the data in Tables 5 and 6 t¢ known blends presents a

| picture of suspected PM flue-cured, burley, and oriental inclusion.

. Based on these and other comparison chemistry (see Figure 5), we

: would suspect the U.5. Marlboro to have a flue/burley ratio of about
60/40.

—a

Rl

Recent analyses of more detailed markers by Southampton also
i concludes a flue-cured skew for several of the worldwide Marlboros

L (except Brazil). Newer data, however, obtained from Souza Cruz on
| Brazilian Marlboro {shown in Table 6) is somewhat different from prior
analysis and also suggests a more flue-cured skew,

s

While traditionally it had been believed that Mariboro was more burley
skewed, the above flue/burley bleg}d formula is generally confirmed by
analyses of Marlboro from several European markets also.

 omems R s S s

Analysis of Oriental markers has not been so voluminous aver time to
help pinpoint Oriental level. Data on S-metrgl-valeric acid is shown in
o Table 6. Because of the inherent variability between grades of like
tobacco, this data suggest similar levels are used in the U.S., German,
and Euro versions. The absence of Oriental tobdcco in Brazil is also
confirmed,

B e
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9
Tables 7 and 8, then, indicate our best estimate of Marlboro blends
for key markets.

[

These tables once again confirm our understanding of a common
product strategy employed by PM wherever possible. Major Marl%oro-
volume and growth areas such as the U.S., U.S.-Expart, and
, European have a8 common hlend recipe strategy. &
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Outside of these major volume markets, Mariboro’s blend structure is
more variabie to comply with local constraints., The lack of recon
facilities and the requirement to use local leaf influence blend
structure in, e.g., Brazil, Argentina and. Australia. Germany is
potentially constrained by reguiation on additives. And, licensed
manufacture and leaf constraints probably influence blends in Japan
and Malaysia.

Marlboro on a wotldwide basis has both ammoniated and
nonammoniated forms.

Tables 9 and 10 present data regarding ammonia chemistry in
Marlbaro worldwide as well as other benchmark products. Figure 6
shows a plot of %<blend ammonia vs % blend phosphate.

It has long been known that PM uses phosphates, ammeonia, and/or
diammonium phosphate (DAP} to alter bfend chemistry. The role of
these compounds in influencing many aspecis of the blend and smoke
chemistry has been welt documented. And these compounds {and
their impact on tobacco and smoge chemistry} contribute significantly
to Marlboro’s sensory character,

Based upon assumptions of riormally occurring levels of phosphate
and armmonia, predictions can be made as to the qualitative and
quantitative impact of these measures. In general, we would assume
nonammoniated products to have ammonia levels below 0.156% and
more likely below to 0.10%. Above this level, the amount of blend
ammonia may depend on the manner in which ROOT technology Is
introduced. Phosphate leveis can be much more variable depending
on leaf sourcing, but, generally, phosphate levels of less than
0.5-0.6% would indicate no addition of phosphate. There are,
however, exceptions to this based upon the use of local tobaccos

{e.g., Australia),
]
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Ammonia and/or phosphate provide much of what is commonly
referred to as the PM character. These compounds alter blend and
smoke chemistry in order to:

O - Reduce irritation {smoke ammaonia/carbony! reactions).
Enhance nicoting availability (free nicotine).

Impart unique base flavor notes {reaction products).
Enhance flavor compounds (reaction products).

W

These are essential efements of ammonia technology and its beneficial
impact on smoke sensory.

Based upon the data in the tables, the products can then be classified
in the following matrix:

= - o MARLBORO PRODUCT MATRIX

AMMONTATED NONAMMONIATED

U.s.

Phesphate U.S.-Export
Containing European (average)

Germany (1987) None

UK {1986)

Venezuela

Switzerland

Brazil (1991)

~Germany (1970's)

Nonphosphate Hinston Australia
Containing Malaysia (1992/RJR) Brazil (1986)

Japan (1991) Argentina

UK (1980)

The data in these last tables as well as Table 5 als@>show severai
changes over time. For the U.§. Mariboro, blend ammonia has
seemingly decreased significantly over the last 20 years. Simitariy,
the phosphate level has also decreased. Both of these decreases

occur during the period of decreasing bandcast recon usage.
. &

[
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Table 9 focuses on the recent data for the various styles of European
Marlboro. Other than Germany, chemical measures confirm the blend
separation values again demonstrating a consistency of product
strategy particularly in the use of bandcast recon as a vehicle for

- RCOT technology.

PM has altered Marlboro over time to introduce ammonia chemistry

and, hence, Marlboro character.

5

On 2 worldwide basis, the date in Table 11 show the infiluence of
increasing ammonia levels over time in markets where the taste
distinctivenegs {i.e., buriey character} of ammonia and/or phosphates
may have originally been undesirable. Notably, this can be seen in the
UK version where 'blend ammonia increases corresponded with the
introduction of bandcast recon. There is also an apparent increase in
the ammonia level in the German and Brazilian versions of Marlboro
over time. These case studies confirm PM’s philosophy of altering
Marlboro to obtain @ more consistent'sensory character comparable to:
the U.S. standard. In general, PM has first established a market
position and then altere‘d Marlbor%pver time to accomplish this.

Malaysia presents another interesting case. With a shift to using R, J.
Reynolds to manufacture Marlbora in Malaysia, the product' nowW
shows high ammonia and low phosphate. This is a similar technology
package to that used in RJR's U.S. Winston. It is believed that this is
accomplished in the U.S, by direct ammoniation of paper recon. Ong
possibility is that this special recon is being imported by RJR. '

PM does not "control” blend alkaloids as closely as traditionalty

believed.

e

Figure 7 shows a plot of alkaloid level over time for U.S. Marthoro ang -
Figure 8 breaks this down further by month. Speculation had been
made that PM took great pains 1o control blend alkaloids. However,
in general, this does not appear to be the case from the data. Also,
it's worth noting that the recent (i.e., 1987-1991} increases in blend ©
atkaloids may correspond with PM’'s decision to use only U.S. grown

burley and flue-cured in U.S. Marlboro.
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6. PM does not selectively choose tobaccos for Marlboro.

> Table 12 summarizes additianal information about the specgific
flue-cured, burley, and oriental tobaccos Usad in Mariboro, From &

Osheer volume consideration alone, it is a necessity that PM must use
run-of-the-crop tobaccos, i.e., tobacco from all areas and stalk
positions in rough proportions equal t¢ availability. This is also often
referred to as natural plant distribution of grades. The inference here
is that PM cannot selectively choose tobaccos for Marlboro and must
use whatever is aveilable. The exception to this may be in the
Oriental whege the lzmir type continues to be used in very high
proportions,

On a worldwide basis, PM must source tobacco from a variety of
locations. Obviously, where raquired, local tobaccos must be used.
And, further, economicCand busine3s concerns must influerice PM’s
leaf blend strategy on a8 worldwide basis. PM may be required to
purchase local tobaccos in order to import product, for example.

6. PM has longer durationsfaging than. BAT.

One finat note should be made regarding durations. PM has among
the longest aging in the industry at 22 months. Durations in PM
Germany are quoted at 16 months but it is unknown if any prior aging
has occurred, At 16 months for tobacco stored in Europe, this could
reflect operational reguirements only. R

Prior work in the BAT group had demonstrated little benefit from these
extended aging periods, however, PM continues this ‘Practice. The
rationale for this remains unknown and could range from quality
considerations to inventory policies for future sales volume potential.

Tables 13 and 14 fecus on the total blend chemistry which might be

influenced by casing practices. Figures 9-16 show some of this data
graphicaliy. '
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PM has altered its casing over time.

In the U.S. version, two apparent step changes are seen in Marlboro.
The first occurred in about 1983-1986 when both total and reducing
- sugars increased:

U.5. MARLBORO AVERAGE j

. [ % Total Sugars ( % Reducing Sugars )

T pre 1083 | 9.5 T 58
Post 1986 |  12.3 8.6

The increase in both cases is rough!y'the same at about 2,.5-3%. As

well, the ratio of ré'éjucing sugars to total sugars increased from. about
0.6 to about 0.7,

o T

The second change is the increase in PG and Glycerine seen from
1988 on. ?

U.S, MARLBORD AVERAGE |
% PG % Glycerine
Pre 1988 1.4 2.0
Post 1988 | 1.9 2.3

This change corresponds with the removal of about 0.5% triethylene
glycol fram the blend.

o

Cocoa, licorice, and specific sugar data, particularly sucrose, indicate
constant levels over time in the U.S. version,

&

Since data on specific sugars is limited, it is impossible to speculate
on the specific sugars which were increased in the 1983 change.QAs
these were reducing sugars, however, glucose and fructose are the
most likely specific sugars. These sugars are traditionally used as «

either burley or flue-cured casings. It is also noteworthy that sucrose
levels are reasonable constant over time.

o

Bi2
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@ 8. PM appears to have two major groupings of worldwide casing

practices.

On a worldwide basis, results are more variable depending on

~manufacturing location and leaf sourcing. Nevertheless, some
patterns emerge. The U.S.-Export versions of Marlboro match the
U.8. domestic version very well.

While total sugar levels vary considerably depending upon leaf source,
the speéific sugar sucrase is very constant on a worldwide basis.
Sucrose is found naturally in tobacco at much lower levels than other
sugars and, therefore, must be added as a casing to obtain total blend
levels observed in Marlboro, The relative closeness of sucrose levels
implies a consistent casing package. Also noteworthy, except for
Panama, Japan, Brazil and Argentina {all of which use local tobaccos),
the ratio of reducing sugars to total sugars is reasonably constant at
~ 0.7 -- matching the U.S. version.
e

This is additionally confirmed by the cocoa and licorice levels,
Overall, cocoa levels are consist&nt around the world at 0.4-0.7%.
Licorice data indicates the products fall into two classifications:

Lower Licorice Higher Licorice
(0.7-1.0%) (1.2-1.5%)

u.s. Germany
U.S.-Export European VYersions
Panama

Venezuela ®
Australia

Brazil

s}

This is shown in Figure 15 where the two licorice levels can be
distinguished. «

9. PM employs a constant ratio of PG and Glycerine. o
Figu“re 16 shows a gfaph of PG and glycerine contents for warldwide
Marilboro. This data shows a nearly linear trend indicating a constant *
ratio of glycerine to PG of about 1.3:1. These humectants can
influence the blend’s equilibrium moisture content, moisture retention
capability, and smoke quality.

Bi2 555358
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Most Marlboro preducts are clustered around 1.5-2% PG and 2-2.3%
glycerine,

Total blend chemistry reflects the use of ammonia chemistry,

More recently developed analytical scans can show the influence of
ammonia chemistry as markers for product consistency. Data for
these are shown in Tabie 15 and Figure 17,

o
D¥’s {deoxyfructosazines} are chemical markers generated as reaction
products of ammonia and sugars. Thus, products with significant
ammonia ch%mistry will generally have enhanced levels of DF's.
While the fevel of these compounds can be influenced by product age,
comparison of théir levels can show any strategies in the relative
implementaticn of ammonia reaction products,

.

As can be seen from the tables, products generally fall into three
categories: e

High DF's Moderate Of's Low DF's
u.s. Malaysia (RJR) Japan
U.S.~Export Panama Argentina
Eurapean Germany

Brazil

>

The highest tevels of DF‘s occur in the products which employ
bandcast recon. Products which have moderate levels of DF's have
phosphate and/for ammaonia, and/or urea containIn'g paper recons.
Brazil Marlboro, without recon, contains DAP-treated stems. Table 16
shows a comparison of Brazilian Marlboro compared to the U.S.
version, Low DF’s imply little or no ammonia chemistry.

Australia, without recon for economic reasons, no [onger exhibits
significant markers of ammonia chemistry. This coincides with®the
elimination of ACET. Data is shown in Table 17,

e
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MARLBORO STYLES
TOTAL BLEND

In addition to looking at the full-flavor version of'Marlboro, recent data has
been generated on various lower tar styles of Marlboro. !'n many
countries, tar deliveries are regulated and, in many others, consumer
trends are for lighter or milder products. To help better understand PM’s
management of a strategy for Marlboro, the lower tar versions in several
countries were also evaluated. This was done to determine if PM

continues to employ consistent product technology across the Marlboro

family. .

In the U.S., PM markets Marlboro as four tar levels:
Full-Flavor ¢ ~ 16 mg

Medium ~ 13 mg
Lights C o~ 10 mg
Ultra ~ 6 mg

o

These are avallable in both KS and 100°s, as well, soft cup and box styles
can be analyzed, >

Marlboro Lights versions have also been analyzed on a worldwide basis,

Data on the biend, blend chemistry and casing chemistry of Marlboro
styles is contained in Tables 18-24 and Figure 18,

o3
1.  For U.S. Marlboro, blend construction is very similar for all styles,

Blend separation results for the U.S, Marlboro styles®are shown in
Table 18. Processed stem, paper reconstituted tobhaccos, and
bandcast reconstituted levels are essentially the same across.ail styles
of Mariboro {tar and lenpthl.

&
For the Full-flavor, Medium, and Lights products, ET levels are also
the same at about B%, For the Ultra versions, ET is increased to

about 12%, This increase in ET for the ultra fow delivery is expected "

and is the normal trend throughout the industry.

o

G
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| 2. For worldwide Marlboros, a similar blend structure is used for the

lights which matches the parent - except faor Germany.

Blend separation results conducted during project Giobe show that the
~ same strategy as PM employs in the LS, is employed throughout the
; world, That is, the lower tar/lights versions of Marlboro are the same
Cor as the parent in blend makeup.

Germany, remains an exception as shown in Figure 8. In Germany,
as tar is reduced, ET level increases and paper recon decreases, The
% ) sum of the tv:o {ET + paper recon) remains constant. However, the
= :i ET increase should be expected as the German Lights version of
) Marlboro is less than & mq tar - approximating the Ultra version in the
i U.5. A

Y -~ Note also from Figure (18, that the total of paper recon plus ET is
J constant across countries at about 25%.

- ' ?

J 3. For the U.S. versions, flue/burley ratios and ammonia chemistry are
the same for all tar levels. o

L Total blend chemistry markers for the U.S. versions are shown in
Tables 19-20. These confirm the blend separation results showing no
. difference between any of the versions,

o

Detailed anatysis by DS scan and pyrolysis also confirm this. Data is -
shown in Tables 22-23. ®

HEONFIDESTY

4. For the U.S. versions, casing chemistry maasures again show
“ similarity among all styles, '

) &

;e Table 21 shows the casing chemistry for the U.S, versions of
i} .

@ Mariboro. All versions have similar levels of PG, glycerine and cocoa.

;

. \ . &
Licorice levels are the sarne for all styles except the Ultras which are

H higher.
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5. On a worldwide basis, blend chemistry indicates the lights version is
similar to the full-flavor version.

Data is shown In Table 24, Within the variation expected, the Lights
~ version of Marlboro has the same ammonia and casing chemistry as
the parent version.

The conclusion to be drawn from this section is that PM uses the same
basic blend, casing and ammonia technology in all versions of Marlboro
within a given location. This appears consistent untif tar deliveries reach
the ultra range (< 6 mg tar] when other changes such as ET level or
casing may be altered to meet delivery or taste considerations. Once
again, PM is demonstrating a constant strategy of product technology.

"BLEND COMPONENTS

[¢]
Analysis of key chemlcal compounds has been perfarmed on individual
biend components taken from PM cigarettes or obtained as raw materials.
These analyses, as well as comparisons to other blend components, are
shown in Tables 25-34. o

1.  PM has changed the formulation of their bandcast recon over time,

From the data in Tables 25-28, we can see(ghat PM’s band cast recon
has undergone a formula/process change sometime between the
mid-1970’s and the mid-to-late 1980°s.

ol

SUMMARY OF BANDCAST RECON CHEMISTRY

[}
o % Total | % Reducing—‘
% Alkaloids | % Nitrate | Sugars Sugars
Ex-Cigarette ]
Up to 1978 2.6 3.0 3.8 2,0 ©
Since 1983 3.2 1.3 6.7 3.5
As-Is
1974 0.65 3.6 2.0 1.0
1891 0.84 1.0 5.3 3.2

S T R P L T O
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i i Nitrates were reduced and extra sugars added - particularly
nonreducing sugars. The nicotine scavenging potential of this
component may also have increased. One noteworthy item is that the
phosphate level has remained relatively constant indicating a constant
1 [ : o addition of DAP. The nitrates reduction indicates a denitrification step
L has been added to the process.

% i The data in Table 26 clearly show the nicotine pickup potential of the

[ band cast recon. In a well-decumented exchange process, alkaloids

i increase in the recon from 0.7% to over 3%, while ammonia
decreases froﬁm over 2,0% to about 0.5%.

2.  PM has signiticantly altered their paper recon to compensate for
decreases in bandc¢ast recon inclusion.

PM’'s paper recon has also undergone soms significant changes over
the years. The three seemingly most significant are the reductions in
nitrates, the addition of DAP {or phosphates and ammonia}, and the
addition of urea. These are clearly seen in the data summarized in
Tables 27-28. o '
A PM patent from 1981 (U.5. 4421128} describes a paper recon
making process in which part of the solid furnish is treated with
additives {such as DAP) rather than the extract liquor as would be

v P common in most paper making processes. PM is also known to
f‘E R practice a paper recon making process in which both sides of the
i (1 paper fibre are coated with slurry/extract, B{" so doing, PM has
- I altered thelr paper recon 1o cbtain some of the band cast character

and attributes, This is seen, for example, in the incteased atkaloid
level indicating some nicoting scavenging potential. The addition of
urea also suggests some further ammonia source and/og,ammonia
j chemistry.
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‘. . As the inclusion of bandcast recon has decreased in Marlboro (due to
capacity}, paper recon has generally increased. By incorporating
bandcast character into the paper sheet and increasing the level of
paper recon, PM has been able to compensate to maintzgin the overali

~effect and potentially the Marlboro character. Certainly, the paper
recon has become more "bandcast-like" through the phosphate

1 addition and ammonia/nicoting exchange behavior.

i ey

3. PM's bandcast recon contains cocoa and licorice.

In a recant anaiyms of the bandcast recon obtained before processing,

; j we have detected the presence of both cocoa and licorice. The levels
are higher than would be attributable to feedstocks, and we must
[ assume cocoa and licorice are deliberately added as part of the
= formula.
o -
_] 4. PM's recons contain PG as a humectant in addition to glycerine,
)
i Propylene glycol has been detected in PM’s recons prior to
processing. In the past, it had only been believed that glycerine was
] used. The use of PG should enhance the physical quality of the
- recon. :
) ke §. The paper recon used in most worldwide pqgoducts matches the US
- [ paper recon.

The data shown fn Table 29 indicate that the paﬁ(ér recon used in the

U U.8., W.8.-Expart, and German version of Marlboro is essentially the
‘ same. All of these materials contain key markers suchras phosphate,
U ammonia, urea, speclfic sugars, and DF's at similar levels,
) e
j l% As noted earlier, it’s unclear as to the source of recon materials used
i in the Euro versions. Export from the U.S. should not be ruled out
: D | though European sources are available,
Il
. B12 55541
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i Cne particular exception to this is the paper recon used in the
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Japanese versions of Marlboro. Visual inspection of the paper recon

- in Japan shows it to be very different from other types, being very

brittle and in small pieces. Notably two KS versions of Japanese

o Marlboro {soft cup vs, box} have different recons. The box versions

sampled in 1991 exhibited high ammonia levels and ROOQT

[ technology; the soft cup version sampled in 1992 had recon similar to

; paper recaons found in other domestic Japanese products and had no
evidencg}of ammaonia.

DS scan data aiso confirm the similarities of PM recon components as

| shown in Tables 30-31. The paper recon from Germany nearly
matches that used in the U.S., and Venezuelan RCB provides a fair
7 match to U.S. bandcast recon in several key markers such as

phosphates and sugar/fammonia chemistry.

i 6. The paper and bandcast recons used in the lower tar U.S. versions of
Mariboro are the same. -

Detailed chemical scans of bandggst and paper recon obtained from
the lower delivery versions of Marlboro is shown in Table 32, Within
each type, th'ese are essentially the same again indicating a constant
= strategy in product development. )

- 7. PM made a significant change in moving from ACET to DIET.

COver the course of the years, PM has used two types of expanded
| tobaccos - ACET and DIET. ACET vsed ammonium carbonate to
expangd the tobacco while DIET uses carbon dioxide. Ip both cases, it
1 appears that PM is expanding a lightly cased flue-cured tobacco
mixture for the majority of their products. Recent analysis Qof tha ET

@j separated from the U.S. Ultra versions, however, indicates that the ET

# in this version only is a flue/burley mixture estimated at 50:50.
11 Tables 33 and 34 show routine chemical measures for PM's ET,

” g

F (%= 3%
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@ 8. Ammonia chemistry has changed significantly with the above changes
in blend components.

We have also reviewed the ammonia chemistry rasults for the blends
and the individual blend components. Current markers used within
the BAT group include the major fructosazines {F's} and
deoxyfructosazines (DF's). Key comparisons were shown in Table 17.

Note th&total 2,56 and 2,6 deoxyfructosazines {expressed as ppm) for
Marlboro and the blend components fram around the world. The
impact of the use of ACET as the expanded tobacco can be clearly
seen in these tables. Not only are the ACET values the highest, but
the blends containing ACET are also the highest. Also, the German,
Australian {with DIET}, and Japanese Mariboros, which do not contain
5 any band cast recon, are the lowest in the table. Note also the
change in the DF level of the Australian Marlboro due to the
elimination of ACET,

O TITHGATION

°
One of the key teachings from this data is the impact of the change

from ACET to BIET. In making g]is change, PM greatly reduced the
total DF's in the blend. However, no apparent compensation was
made,

Most U.5. manufacturers are obtaining an ammoniated effect through
the use of DAP in paper recon (Table 35?. The exception is RJR
where direct ammoniation of the recon is suspected to be practiced -
this is also somewhat confirmed by very high ffuctosazine levels in
this RJR recon. The new Malaysian Marlbaro made by RJR may
employ similar technology. o '

P continues to use a processed flue-cured stem.

¢
} % ' Very little is known about PM's stem component in U.S. Marlboro -
' . only that the stem appears to be an all flue-cured mix. Microsg'opic
j _‘] evaluation suggests it is an expanded or processed stem similar to the
processed stems used in the BAT group. Chemical analysis does not™
3 support any belief that the stem is cased or contains any ammonia
. chemistry. _ a
i B12 54543
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10. However, PM uses stem as a carrier for ammonia technology in Brazil.

Recent analysis of the processed stem component removed from
Brazilian Marlboro indicates that stem is a carrier for ammonia
o+ technology. Without recon available, PM in Brazil are apparently
treating their flue-cured stem with DAP,

[

CIGARETTE CONSTRUCTION

Tables 36-37 show key cigarette construction variables for the soft cup KS
b

version of Marlboro in the U.5. and around the world. The Marlbore KS

soft cup product is a nominal 85 mm long product with a8 21 mm filter.

This data is also showngraphically in Figures 19-31,

PM has significantly changed the cigarette design of the U.S, version
over time,

-
As can be seen from this table, every construction variable except
perhaps tobacco weight and paper porosity has been significantly
changed at some point. Most of these changes occurred argund

1883 except for the addition of ventilation and the more recent

increase in ventilation. The following highlights this:

o
U.S. MARLBORO KS AVERAGES

— a\

Dry Paper Paper
Density | Circumference | NTW | Poresity | Citrate
Up Thru 1982 209 26.99 | 238 | ‘29 0.81 |
1984 O 212 24.84 218 34 A 0.50

The density increase is due to the circumference reduction at constant
tobacco weight, This circumference reduction was a gefieral
reduction in the U.S. across all brands and manufacturers.
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; @ Particularly for the European versions of Marlboro, several
- characteristics such as density, paper porosity, filter efficiency, and
: : > filter pressure drop appear within range of the U.S, version,
~ Less agreement is noted on paper additives and circumference, And
j some individual countries such as Yugoslavia with very high density
3 | and very high paper permeability vary considerably from the norm.
‘ . As we saw with blend construction, blend chemistry, ammonia
g:_,j chemistry and casing chemistry, the Euro versions and the
iz U.S.-Export versions of Mariboro are very similar to the U.S. standard.
=t %
= This again implies a strategic philosophy of product technology
': management.
i: - o
10
‘E) CIGARETTE DELIVERIES
{2 L '
E . Tables 38-39 and Figur_es 32-3& present cigarette deiiveriesﬂfor Marlboro
g _: KS in the U.S. over the same period. As noted in the prior section, several
IEa aspects of the Marlboro construction . changed In the period around 1983,
: :; J As well, ventilation was added and more recently increased. Thus, we end
1= up with four periods to consider:
2
=
i o
L MARLBORO KS AVERAGE
2N “ ;
z & | Tar/ | Nic/
45 {5 Construction Vent | Tar | Nic | Puff { Puff | T/N
1976-78Lo Den, Lg Circ, Hi Cit| 0O 16.9 | 1.14 2?09 141 | 14.85
J 1979-82(Lo Den, Ly Circ, Hi Cit| 9.4 | 15.8 | 1.18 | 1.92 { .143 | 13.51
C 1984-B8{Hi Den, Lo Circ, Lo Cit| 9.5 | 16.8 | 1.16 [ 1,90 [~.131 | 14.54
' _ﬁ [1989—91 Hi Den, Lo Circ, Lo Cit]| 12.1 | 16.3 | 1.6 | 1,89 | 134 | 14.14
{ e e %
| |
] @
i. :' “u o
) _f.‘J B i 2 5 ]
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Except for step change associated with the initial addition of
ventilation, tar and nicotine deliveries per puff are constant in U, S
Marlboro.

In reviewing the data above, several common themes appear to
emerge. With the expected changes in mind due to the addition of
ventilation, both tar/puff and nicotine delivery are very constant over
time. Tar-to-nicotine ratio is also reasonably constant at 13.5-14.5,

W
Too little data is available on specific smoke chemlstry {Table 39) to
allow valid comparison over time.

Worldwide Marlboro appears to vary considerably country to country
but this is influenced by ventilation,

Table 40 presents dataofrorn a worldwide popuiatio'r.\ of Marlboro. At
first glance, there appears ‘Eo be little consistency on 2 worldwide
basis. Obviously, Marlboro appears to be tailored to meet the
demands in a given market. Even when other blend factors may be
similar in a8 common manufacturé location, design ang construction
specifics must alter to provide specific products. Nevertheless, If
products are further analyzed by ventilation level or tar level, a pattern
begins to emerge:

5
HARLBORO KS AVERAGES
Approx, i
Group Ventilation | Tar/Puff | Nic/Puff | T/N
u.s. “12 1.83 “0.128 | 14.3
U.§.-Export "12 1.89 0.136 13,9
Spain, Brazil, )
Argentina, Venezuela, 0 2.03 0.147 13.8
Panama "
Belgium, Holland,- "10-12 1.86. 0.127 14.6
Italy
Greece, Suisse “14 1.75 0.125 14.0
Germany, UK ~16+ 1.5% 0.121 12.8

o o e e e S A R . e e mam e e e s o el a e s am e me e
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Except, or until, ventilation exceeds 16%, the tar-to-nicotine ratio is
fairly stable at around 14, again comparable to the 13,5-14.5 range
seen in the U.S. over the prior 20 years. Per putf deliveries drop as
expected with increasing ventilation. Note also the consistency for

© the moderately ventilated products {e.g., 10-14%) of the per puff tar

delivery at around 1.8 mg/puff. This data is also shown in Figures
37-43 where delivery is shown vs, tar level groupings.

CIGARETTE PHYSICAL PROPERTIES

R
Table 41 shows cigarette physicai properties for U.S. Marlboro over time.
As shown betow in summary form, PM made concerted afforts in the early
to mid-'80’s to improvéﬁphysical properties;

changes noted earlier.

Bil o

Open | Tob
Dry Conditioned | Cig Sect
Density Moisture: PD PO Hardness | ES | €R | Puffs
1970-79] 210 | 13.5 4.5 | 1.8 1.8 |[20]82 | 7.9
1980-83] 210 13.4 7.7 2.1 2.03 14 | 95| 8.4
1984-83 212 14.1 4.7 2.2 1.78 8| 98 8.9
1989-91 212 14.7 4.5 2.2 1.90 6| 99 B.7
P
PM has significantly improved cigarette physical properties.
Most notably, improvements were seen in end stgbility, coal retention,
puff number, and hardness {up to 1989). These improvements are of
a magnitude greater than would be expected from tkie slight density
increase (<1%). They also correspond with an increase in TSPD,
Yer, since ET levels were also initially increased over this,period, it
cannot be concluded that these changes were the result of process
improvements. Note also that as ET levels have decreased in th% last
few years {from 10% in 1988 to 7% currently}, hardness has also’
deteriorated.
Ry
The increase in conditioned moisture correlates with the humectant
| ¢

6548
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2. PM may feel that there is an optimum cigarette pressure drop.

The other interesting change is the recent reduction in open cigarette
pressure drop. Figure 44 shows open cigarette PD over time by
.month. This figure more clearly shows the increases in pressure drop
up to 1989, At that point, it appears PM may have become
concerned and made a planned decrease in draw by increasing the
vent rate.
o
3. On a worldwide basis, physical properties vary considerably,
b
Table 42 shows selected cigarette physical properties far worldwide
Mariboro. Since cigarette design and construction values can
influence these pc;operties, there is less consistency with this data.
Qverall, Mariboro exhibits very good quality with acceptable ranges of
‘end stability, coal retention, and hardness. Notable deviations are
poor end stability on the new (RJR} Malaysian version and poor
firmness of the Japanese vérsion. .

MARLBORG STYLES
CONSTRUCTION AND DELIVERIES

Lower tar versions of Marlboro were glso analyzed in the U.S. and selected
markets to compare PM’s strategy in cigarettgpdesign, construction, and
delivery in various markets as products are reduced in tar, Tables 43-44
and Figures 45-56 show summaries of this data.

1. PM uses standard design technologles to reduce.tar in the U.S.

versions. $
A summary of the U,S. KS versions is shown below: ¢
. —
: Filter Paper Paper
Tar | Tar/Puff | T/N Efficiency | Vent | Porosity [®Citrate
FF | 16.2 1.84 14.2 8.8 12.0 35 0.49
Mo | 12.6 | 1.62 | 14.3 42.8 18.7 31 0.32
LT | 10.6 1.33 12.9 47.3 22.5 39 0.47
uL 6.0 0.88 11.8 | 57.7 42.9 44 1.10
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The 100’s versions follow similar trends as shown in the Figures,

As can be seen, a combination of increased ventilation and increased
filter efficiency is used to reduce tar. Except for the Ultras, paper
porosity and additives are held constant.

These cigarette design technologies are standard product development
and design features for tar reduction as practiced throughout the
industry. In summary, they do not represent any unique design
features.
b

Figures 45 and 46 clearly show nearly linear trends for the respective
KS and 100’s ver:sjons for per puff delivery as tar is reduced. This
demonstrates a good consistency of T/N ratio and puff number for the
various styles. The Ultfas, with different construction {e.g.. paper,
ventilation, filter efficiency, and filter pressure drop as shown in
Figures 49-51} follow the exgected trends.

Similar technology is used on @ woridwide basis at aquivalent tar
levels. >

Since Marlboro "full flavar® has different absolute tar levels on a
worldwide basis, design and delivery data must be compared at equal
tar levels, Figures 54-56 show a comparison of U.S. lower tar
versions compared to the German versions. In Germany, the Marlbaro
Lights tar delivery is comparable to the U.S. Ultra, version. As can be
seen from the figures, similar technologies are again used to reduce
tar. This again implies a consistency of dasign pg}rameters on a
worldwide basis.

Marlboro cigarette design technology is more "rigid” than melastic.”
Table 45 shows relative elasticity values for various Marlboro styles.

These further confirm that unique cigarette design technology is not
utilized by PM.,
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© PROCESSING

» Itis probably safe to say that there are as many PM process flows as there
are PM factories on a worldwide basis. Certainly, based on intelligence
about the major U.S. and German muitiple factories as well as third-werld
factories, PM’'s process flow is purported to be different to either match
local constraints or to reflect new technology and construction. And the
use of contract manufacture such 8s the Japanese Monopoly and RJR
further confounds this issue. This makes the review of PM’s processing
more difficult to assess but at the same time gives less weight to the
overall critically of processing to influence the Mariboro character -
although individuaF unit operations may be critical,

Figure 57 presents ourn best thinking on a8 generalized PM process flow.
And Figures 58 to 64 present details on time, temperature, moisture, and
operating conditions of ke\{3 unit operations. It should be noted that all
moistures are reported PM values which because of differences in moisture
{oven volatile} methods will ge‘perally be about 1-2% lower than BAT
values, In other words, a PM reported moisture of 21% would be
equivalent to a B&W-BAT reported vall,ég of 22-23%.

1. For the most part, PM’s primary processing appears reasonably
standard to industry practice,

In overview, PM’s primary processing app'é:'ars very consistent with
the state-of-the-art standards employed throughout the tobacco
industry. Both the process conditions and process equipment used
are within range of those employed throughout the BAT group.

[)
Some examples are highlighted below:

Conditioning: PM uses both vacuum conditioning <;mcl DCC
(Direct Cylinder Conditioning). Molistures and
temperatures are generally standard for flue-clred
and burley tobacecos. Oriental is processed in a
BCC at 125°F. »
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Casing: A single spray cylinder is used to both steam and
case tobaccos.

CLD: Proctor and Schwartz CLD’s are used in the U.S.
o {see next section).
Cutting: Standard cutters, process conditions, and cut

widths (30 ¢pi) are used.
Dr;?ng: Rotary dryers are used in an "ITM-mode,” i.e.
counter current air flow. Tobacco temperatures
approach or exceed 200°F and high humidity is
obtained; These temperatures and humidities are
similar to those seen in the BAT group including

thase generated using air dryers {e.g., HHD, HTD,
- etc. : '

2

Flavoring: Flavor is applied in cylinders, Competitive
intelligence suggests PM has done considerable

work to op@mize cylinder design for flavor
uniformity.

Blending: Standard blending silos {bt}lkersl are used,

@

Recent information challenges conventional beliefs regarding PM
burley processing. S

Two recent pleces of competitive information now challenge some of -

the conventional wisdom associated with PM's processing of burley

tobaccos. o

In 1991, it was reported that PM In Germany was putting some %r alt
of their traditional "heavy” burley casings on the tobacco gfter CLD
treatment during the top dressing step. At the same time, it was
learned that, in the U.S., the recon stream was being topdressed with ¢

the burley after CLD. Recent analyses of recon tobaccos prior to
processing and from cigarettes tend to confirm this as shown below:
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Mlpaper

% Reducing % 2
Sugars Sucrose | Cocoa

% Total
Sugars

%
Licorice

Bandcast |As-1s 3.2

Recon Ex-Cigarette

5.3 0.9

e.7
1.2

As-Is

Recon Ex-Cigarette

1.
6.4 3.0 2. 0.9
5.7 5.1 0. 0.1
6.6 5.2 1. 0.3

1| Lad Lad N

0o |

0/0.4

While these samples were not ohtained at the sarne; time and, hence,
vaﬁabﬂ%yis a concern, there is enough to suggest that the suspected
process is in fact practiced. iNote: Two levels of licorice are shown
for paper recon. In general, paper recon samples analyzed
ex-cigaretté‘either have licorice of do nat. This implies that
processing is not the same in all PM factories in the U.S.)
& .

In general, nearly 1% sucrose (a non}educing sugar} and 0.5% licorice
are agded as part of the top dres8ing step. This is further confirmed
by the total and reducing sugar increases. Cocoa is apparently not
added In the topdressing and remains part of the PM burley CLD
package. From this limited data, we cannot, however determine if all
licorice is added at the top dressng step.

A second area in which recent competitive information suggests a
change in PM's operating philosophy is in the cooling section moisture
target during the burley CLD process, Thg competitive information
suggests the following:

% '-Hoisture
CLD Cooling Section

Year
e |

ca, 1976

3-6%

1980-1982
late 1980°'s

6-0%
14-16% |

o=
S8
f ol
o
C
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As was noted in the section on blend components, PM may be faced
with a capacity issue. [f these moisture contents were real and we
apply a similar caiculation to that shown in Table 2, we can generate
the following comparison:

o
cLD CLD Total |
Evaporative Evaporative
Lead Per Pound Load (MM}
Mid 70's 0.474 50
Early 80's 0.439 ’ 67
Late 80's 0.362 66

These figures sugg?est a capacity problem. The earlier figure.is lower
but is also generated before the opening of the Cabarrus Country
plant in N.C. This plant“represented a total cigarette capaciiy increase
of ~33% matching the increase seen above.
]

These data suggest PM has increased their moisture targets during
redrying. Whether or not the burley casing change is part and parcel
of this change is unknown.

CASING & FLAVORING
3
While prior sections have already covered much of the casing chemistry,
Tables 46 and 47 summarize the casing and flavor technology suspected
1o be used in Marlboro. '

1. Butley casing may be a key contributor to Marlboro. ¢

On the flue-cured/oriental side, the casing is suspected to bé relatively
simple though the source of the invert sugar is unknown. Most of the
casing technelogy which contributes to Marlboro is in the burley side.
The sucrose source is suspected to be a grade of brown sugar. In

~ addition to the cocoa and high butterfat chocolate liquor, cocoa hulls

have been reported to be used (though it is also possible that these
could be used in bandcast recon manufacture). Block licorice (or

¢
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possibly spray-dried block licorice) is also used. While at one time it
was suspected that natural Yucatan honey was used, it is now
believed that a synthetic honey is used in Martboro on the burley
casing. The white, noncrystatine powdef has not been identified.
The burley top dressing in 19786 was relatively standard comprising
humectants, invert sugar, and flavor compounds.

The prior sections have indicated the potential shift in the addition
point of.some of these materials. However, as can be seen from
some of the prior tables, the overall total level of key components
such as sucrgse, cocoa, and licorice has been very constant over
time.

The burley casing fias potentially changed little over time,

As could be seen in the earlier tables, it appears that little has
changed in the Marlboro casing over time. Specific sugars such as
sucrose as well as the cocoa and licorice levels have been relatively
constant in the domestic U.S. version of Mariboro since the
mid-1970's {Table 13). This lead\g to the conclusion that PM’s burley
slde casing has remained unchanged and may, therefore, represent a
key contributor to Marlboro character.

One change which is noted is the incregse in total and reducing
sugars which occurred around 1983. Because this change has
occurred in reducing sugars, this is suspected to be an increase in the
invert sugar level on the flue-cured/oriental side. But because this
change also occurred during a period in which DIET was replacing
ACET, it may also just indicate a shift in this blend>component as
ACET has considerably less sugar in the final product than DIET.
&
As noted earlier, PG and glycerine levels were also adjusted in the late

1880's, .
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Worldwide Marlboro is also reasonably constant in burley casing.

As noted earlier, cocoa and sucrose levels appear reasonable constant
on a8 worldwide basis, Licorice levels fall into two groups: similar to
U.S. {ca. 0.8%)} or similar to European (ca. 1.2%).

Also as noted in earlier tables, the ratio of reducing to total sugars
and the ratio of glycerine to PG are also very constant and consistent
around the world.

All of this implies a consistent casing package and particularly a
burley casing@package Is used wherever possible,

Flavor technology may be critical.

Less information is confirmed regarding flavor technology used in
Marlboro. New analytical techniques are now, however, expanding
our knowledge base of Mariboro’s flavor package. Recent work has:
been conducted at both Souza Cruz and BATCO on the "head space”
of Marlboro cigarettes. Theseo',techniques allow us to determine
relatively volatile compounds on Marlboro, By comparing te known
tobaccos and other products, sorne speculations about Marlboro’s top

flavor can be generated.

At Souza Cruz, over 265 compounds ha‘ae been identified in the

Marlboro headspace of which over 60 were unique to Marlboro. At
Scuthampton, over 400 compounds have beenfidentified, many of
which had not been previously detected.
o>

Table 47 summarizes the overview of this continuing area of work.
Many of the identified individual compounds have been grouped in
this summary. Key evidence is found of many tobacco or sugar
reaction products, ammonia technology, and sweetness contributgrs.

Some evidence of thermal flavor ralease compounds have been

- identified by Souza Cruz through analysis of pyrolysis degradation®

products.
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While little 1s known of the chemistry of Maribaro’s flavor over time,
competitive information suggests PM places a significant premium on
v the Marlbaoro flavor package on a worldwide basis,

o . SENSORY

Figures 6b to 68 show sensory maps comparing Marlboro in the U.S. as
well as worldwide Marlboro. Unfortunately, the sensory methodology
utilized does not aliow for comparison of these tests except within each -
that is, we cannot compare tests across time or between tests.

Nevertheless, some conclusions can be drawn.
bl

R il R T S

R

1. Marlboro consistently ranks low in “strength” and high in "natural”
tobacco taste. o

in Figures 65 and 67, U.S. Marlboro is compared to other U.S.
domestic products. [n these two plots, the U.S. Marlboro is
consistently perceived as having & more "naturat” tobacco taste and is-
low on the strength scale. In relative terms, the ratings for Mariboro
(versus an "anchor”™ of Winston]@show constant positioning over the
Years,

Figure 68 shows U.S. smokers’ perceptions of worldwide Marlboro,
Note that the U.5, Marlboro ranks relatively low over the strength
factor just as it did versus other U.S. domg)stic products. However,
the taste scale may be misleading as the range of these samples may
not have been large enough to clearly discriminaté. This is particularly
evident in the relative relationship of the domestic U.S. vs. the
U.S.-Export products, | &
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2, The nonammoniated versions of Marlboro differemiate‘i,from the
ammoniated verslons.

. ' S
Figure 66 shows sensory data from Project Globe plotted on a graph
of Taste {air cured = natural?) versus impact (strength?). Again, the
U.S. Marlboro rates relatively lower on the strength scale, In this®
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context, a great degree of relative similarity is seen compared to the
U.S. testing shown in Figure 68. In both of these tests also, the
Swiss product is perceived at the high end of the taste range.

Note also the clear differentiation of the nonammoniated type
products in that plot.' The Japanese, Argentinian, Australian and
Brazilian Marlboro’s tend to rank closer together and are skewed to a
"flue-cured” taste. (The Brazilian Marlboro tested during this project
was prior to the introduction of ammonia technology.)

Unfartunately, a definitive test of worldwide Marlboro’s sensory
perception among worldwide Marlboro smokers has not been

conducted. Thus, it is difficult to determine the relative degres of
T .

taste and sensory experience across the world.

However, most éxpert smokers agree that the ammoniated versions of
Marlboro all display a degree of the Marlboro "character",

<
Marlboro may alter its “taste” over time to first appeal and then
convert smokers. et

When Marlboro has been introduced into a market there is evidence
that initial offerings may be closer to that market's traditional taste.
Over time, then, PM will alter the product and introduce product
technology more consistent with an overall Marlboro sensory
character. This type of change has been seen@in countries such as
UK {traditional flue-cured}, Germany {Oriental skew), and Brazil
{Amerelinho skew). Over time, PM has implemented product
technology - particularly ammonia technology, which will alter
characteristics more to the USIB type.
&

Lower tar version of Marlboro continue to have the same distinctive
Marlboro signature, ®

In both the Project Globe work and in sensory testing in the U.S.,@

Marlboro’s lower tar versions are consistent in smoke quality
character. While relative amounts of irritation, impact, and flavor
amplitude may vary (as wouv!d be expected), the hasic flavor

¢

[ . * el e
characteristics are very similar, : Bi? L0558
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COMPARATIVE CHANGES IN MARLBORO

Many of the above discussions have identified changes which have
occurred over time in Marlboro. Significant changes have been identified
in blend composition, casing, blend components, and cigarette design over
the last 20+ years. To measure the degree of change that has occurred,
particularly in terms of frequency, we have compared changes in U.S.
Marlboro 10 B&W’s flagship brand, KOOL. These comparisons are shown
in Tables 48-49,

1. Marlboro hastchanged much more frequently and dramatically in the

last 7-10 years than KOOL.
&3

Since 1985, when a new recipe was introduced for KOOL, the
changes have been [imitoed to a menthol level adjustment, a reduction
in circumference and a cigarette paper change,
Over the same time, Marlbor(o has changed much mare frequently. In
the blend composition, ET level has decreased at least twice,

™ .
bandcast recon level twice, and paper recon has increased. Urea has -

been added to the paper recon and a second non-DAP paper recon
has been added. ACET has been replaced by DIET with a signlﬁcant
reduction in 'deoxyfructosazines. The levels of PG and glycering have
been increased resulting in a higher equilibriim moisture. In cigarette
design, after a major change in 1983, filter efficiency has decreased
and ventilation has increased. ®

Thus, compared to B&W’s flagship KOOL producti$ Marlboro has
undergone more frequent and potentially more significant change in
the last 7 years. The implication is that PM manages product
technology change on an ongoing basis to sdapt to aéchanging
environment while maintaining Marlboro’s smoke character,
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> CONCLUSIONS

i - The purpose of this review was to continue to update our knowledge of
: Marlboro in both the US and around the world over time. These periodic

reviews of the technology used in Marlboro wili give us some additional

insight into the critical product aspects that PM considers important. In
r- this review, we have continued to assess the Marlboro technology in 1otai
' and in the individual blend compenents. With this knowledge, we have

then weignted the various factors which contribute to the distinctive
' Marlboro character. These factors can help determine the extent to which
‘ PM adopts & global strategy for Marlboro,

il

As has been repeatedly noted in prior reviews of Marlboro, several factors
emerge; o

- Marlboro has changed considerably over time.
- Marlboro is different in yarious markets around the worid.
Yet, at the same time: o

- There is a relative consistency of Marlboro taste character,

- Several factors of Marlboro’s recipe and design appear consistent
both over time and around the world,

These factors represent a gonvinging argument that PM has a

¢onsistent product sirategy that is emploved with Marlboro wherever
and whenever possible. <3

PM also has a secondary philosophy 10 modify Marlboro avhenever
necessary to match local requirements, However, even in this
secondary strategy, PM will not totally sacrifice Marlboro character
and will also develop and implement new technologyaand
recipe/design changes as necessary 10 achieve the primary strategy as

much as practical. Mariboro also remains a business proposition for®
PM.
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- Marlboro is the "same" around the world wherever local ¢conditions or

constraints allow. This review has demonstrated the significant
1 & similarity of Mariboro in:

. - U.5.A.
L - U.S.-Export
5 - Europe {except Germany)

3

Together these areas form the bulk of Marlboro volume on a
worldwide basis.

Other count'?ies. although somewhat stand alone in nature due to
business or local constraints, have similar product technologies;
particularly in thetuse of ammonia technology and casing and flavor
technology. These include: -

o
- Germany
- Brazil
- Venezuela »
- Malaysia
- Central Americas

Other markets such as Japan, AUstralia and Argentina lie outside this
concept to some extent. However, the product has been variable in
these areas and our data base is limited.

Table 50 shows a brief summary of the aspects of U.S. Marlboro that
have changed and those that have remained constant aver the years,
The changes, as noted in the detailed narsative above, have
sometimes been non-mutually-exciusive. For example, as the
bandcast recon level has decreased {possibly dge to capacity
limitations), changes have been implemented in tha paper recon recipe
to simultangousty achieve at least some of the bandcast effect., This
is fundamentally demonstrated, for example, with th% nicotine
scavenging potential la_mmonia transfer) now found in the paper recon
where previously this had only been seen in the bandcast material.

[
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PM is abviously not afraid to change Marlboro. Yet they seem 1o
attempt to maintain as much Marlboro character as possible and as
the local market will accept. Even in traditional non-USIB markets,
PM has implemented at least some degree of Marlboro
technology/character and/or poised the brand to accept a more
consistent product strategy over time. As these non-USIB markets
could shift over time to more of the US type demand, Marlboro will
probably also change accordingly. This strategy has already been
demonigrated in seve_ral European markets and is in the process of
changing in Brazil.

What produc? technology, then, makes Mariboro a Marlboro?

Looking at all of the technology employed in Marlboro on a warldwide
basis, ammonia technalagy remains the key factor. Beyond this,
casing (particularly burley casing) and flavor technolagy are the
second largest contributors to the Mariboro character, Other product
technology is deployed in a more flexible or tactical manner to support
these primary or strategic technologies. Variations in tobacco
selection, processing and cigarettg construction are thus, used flexibly
to support the primary technologies.

Key factors for each of these technology areas are summarized below:

Ammonla Technology

P

1.

2.

Ammaonia technology is critical 1o the Mariboro Character, taste, and
delivery. Key desirables are:
' - Ammania in smoke P

- Reduction of gas phase carbony!s

- Smoke pH increase

- Free nicotine/nicotine transfer

- Ammonia-sugar reaction products '

- Ammonia-tobacco component reaction products

- Nicotine-pectin reactions

Ryl

Wherever and whenever possible, PM uses bandcast recon to achieve
many of these desirable characteristics in Marlboro.

B12 3L5062
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3. FM has apparently altered their paper recon over the years to abtain a
"bandcast effect.” For this reason, the German Marlboro can be
classified as an "ammoniated™ version.

4. ~ Ammonia technology may also be obtained through ether
mechanisms; e.g., casing, flavers, reaction products, ammonia
source, etc. The addition of DAP to the stem portion of Brazilian
Marlboro is an example of this.

)
Casing/Flavoring

1. While casings are suspected to be very traditional type materials,
there is a strong belief that these are very critical to the Marlboro
character. o

2. PM has maintained casjngs very constant aver time and treats their
make-up with great security,
5 .
3. PM may utilize other factors such as cooking, particular material
grades, etc., to enhance casing egect.

4. Flavor is considered very important to Mariboro taste, character and
sensery. Pack aroma is also important.

leaf/Blend !

1. There appears to be no unique smoke quality from tobacco selection
and the blend contains run-of-the-crop tobacco.

p
2. Merlboro has a flue-cured skew, and uses a constant type and level of

i i
Orienta o

3. While PM has longer durations/aging, it has not been demonstrated
that this is critical. ' ®

4. The selection of a flue-cured grade for ET does not appear 1o be a»
critical factor,

&
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5.

Processed stem does not appear 1o be critical to unique smoking
quality. However, PM may use it to improve physical quality and it is
flue-cured stemn.

Cigaratte Design

—_

Proc

PM maintains an appropriate nicotine per puff, tar per puff, a good
open pressure drop, and an appropriate vent/filtration balance.

[V
Other than this, cigarette design parameters do not appear to be
critical.

&

As tar levels are reduced, PM appiies standard practices in cigarette
design. o

essing o

PM appears to use standard state-of-the-art process conditions,
Little, if any, uniqueness can be attributed to PM’s process vis-a-vis

smoke quality uniqueness. >

w“

4

.x
o tes

{B&W) PROTECTED BY MINNESOTA TOBACCO LITIGATION PROTEE?TI\"I‘] ORIE\%E& 4

5

T




T CONFIDENTIAL MINSESOTA TOBATCO TITICATION™ -

—__.___'

,__.....-..

L PR

(B&W) PROTECTED BY MINNESOTA TOBACCO LITIGATION PR()T}'JETI']\"!'} ORDER

ﬁ\

TABLE 1

Marlboro Manufacturing

Probable T Aleroate
MPG MEG
Growp Country Jowton | .. Locations
Europe UK Holland
France Holland Germany
Spain Spain
Italy Italy Holland, Gertnany
Grecce, Greece Holland, Germany
Yugoslavia  |Yugoslavia
Holland Holland
Belgium © |Holland
Switzerland Switzerland
- Denmark Gg,nua.ny Holland
Finland Finland
Sweden Switzerland Holland, Germany
Norway Switzetland
Germany Germany
Austria Austria o
Far East Japan Japan
Australia Australia .
Malaysia Malaysia In 1992, RJIR; Formerly Rothmans
Indonesia Indonesia® *Uses U.S. Cut Rag
Central/South |Panama Panama 4 '
America Venezuela Venezucla
Brazil Brazil
Argentina Argentina ®
U.S. Export  |Taiwan U.S.A.
ITong Kong " I
China 4
Thailand "
Saudi Arabia - ¢
Paraguay *
Russia. g
Iran - ®
Isracl "
Korea b
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TABLE 2 .
BLEND CONSTRUCTION
U.S. MARLBORO KS
Year ! ET | Sen | Paper | Randeast | Tetal Total MM Lhs. Totat MM ths T Total MM Lhs_ | Total MM Lbs. | Total Lbs.
Ity Rroon | Rooon Rocon | Papar Bacon BT RAneon | : ET
| 0s L % i (@ 1 £5 11 /1000 (AN
1970 0.0 184 18.4 178.2 3zs
1974 2.0 151 171 2496 37.7
1975 3.4 13.6 17.0 261.9 35.6
1976 4.4 13.2 17.6 283;1 37.4 ;
1977 4.6 6.8 6.6 13.0 19.6 310.5 |, 40.4 21.1 14.3 |
1978 6.0 6.4 9.3 12,0 21.3 333.3 40.0 21.3; 20.0
1979 6.8 55 11.0 10.0 21.0 356.6 35.7 19.6 | 24,2
1980 7.5 4.2 12.8 2.0 22.8 386.8 34.8 18.2 | 29.4
1981 10.8 4.8 14.0 7.5 21.5 413.5 : 31.0 19.8 447
teaz | 11.4 15.4 7.5 22.9 415.5 | 31.2 : 47.4
19831 10.8 3.3 15.4 7.5 22.9 407.5 | 30.6 13.4 44.0
1984 | 11.7 2.6 17.3 7.5 2%.8 414.8 31.1 10.8 48.5 ;
1985 | 10.5 2.4 17.3 7.5 24.8 420.1 315 10.1 44.1 ¢
1986 | 10.0 2.7 15.4 6.6 22.0 430.3 28.4 1.6 43.0
1987 | 10.4 158 6.8 22.6 454.9 30.9 47.3
1988 | 10.2 2.4 - 16.7 6.8 23.5 479.3 326 s 48.9
1985 9.0 © 494.5 44.5
19801 7.3 26 18.5 6.2 28.7 528.0 32.7 13.7 38.5
1591 7.6 29| o~ 17.4 5.4 22.8 544.5 29.4 15.8 41.4
d 1592 6.8 1.9 18.2 5.4 23.6
et
)
4 s
4
[ 8
o
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TABLE 3
Marlboro KS
World-Wide Blend Construction
5
[ o o i % Paper ) Zaadeast, % Total - % Tofal o]
1 Counu*y______'___[.‘f_‘f ] }:-T % ?_‘gn N Recon - _R-::con - Recon | By-Prodoet
U.S.A. 1991-1992 1 72| 2.4 17.8 5.4 232 25.6
Al
US.A.-Export | 1991-1992{ 84! 2.5 16.8 | 6.3 23.1 25.6
3
Euro-Average 1986—1992 8.1 2.8 17.6 5.1 227 25.3
Q
Venezuela 1991 0.0 12.1 0.0 18.2 18.2 30.3
Germany 19891992 741 71 22,3 0.0 22.3 29.4
Malaysia — New 1992 |2 00| 100 17.2 0.0 17.2 27.2
: Panama I99l~1992 0.0 10.7 9.8 0.0 9.8 20.5
: Japan 4992 0.0, 00 150, 0.0 15.0 15.0
- Brazil % 1986-1991| 0.0 210 0.0 0.0 0.0 21.0
Lot Argcnﬁna{\ 1986-1992 0.0 21.6 0.0 0.0 0.0 21.6
R Australia 1986 | 15.0] 13.0 0.0 0.0 0.0 13.0
o7 .
o @
e
:—3 5
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TABLE 4 b =
Single Strand Analysis of Paper Recon Ex—Cigarettes for Marlboro Styles =
. 2 LT.'
TAR FF | FF | FF | FF [MED| FF FF | MED ] LTS | LTS | ULT | ULT | FF FF | LTS
STYLE KS | KS | K5 | K§ | K§ | KS 100 | KS KS 100 | KS 100 | ks 100 | KS |
7
PR
MFG LOCATION (US) | KY [ NC I VA |(US)] US) | WS | Us) | s | (US) | USy | (US) | (GER) | (GER) | (GER) :
®
DATE 1987 | 1991 | 1991 | 1991 | 1991 | 1992 | <1992 | 1992 | 1992 | 1992 | 1992 | 1992 | 1992 | 1992 1992__"3,:_3
=
-
LABORATORY B&W | B&W | B&W | B&W | B&W | RATCF | BATCF | BATCF | BATCF | BATCF | BATCF | BATCF | BATCF | BATCF | BATCF
NUMBER OF STRANDS 5
" High Phosphate 2] 13} 31| 15] 5 30 30 38 28 44 37 36 46 34 3=
Low Phosphate L 9 5] 5 30 10‘_ 20 12 14 16 24 1 14 22
<
% OF STRANDS 2 7
High Phosphate 200 &) 80 751 50 50 75 65 70 75 70 60 R0 70 SUE
Low Phosphate O s0] 25| 20 25| so] so| 2] 351 30] 25| 30| 401 20| 30| 50X
(== R 9 .
L ;
) - . re
ol
e £
e ¢ =
' P
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TABLES v
. 2
TOTAL BLEND CHEMISTRY
U.8. MARLBORO KS
“Year - Akalolds Armmonii . Mitrate Fhoschate | Chiorides —| Chioroger:: Rutin . CAJRutin | -Urea
Ly %) {&) (%) (%) _ P Acid () W | RATIO (%)
o

1970 2.00 0.45 0.8 1.1

1971 ' o

1972

1973 ‘

1974 1.90 0.38 1.1 1.4 o8 . T 140

1975 s

1876 1.71 0.28 1.1 1.4 * 110

1977 1.62 0.26 1.1 0.7

1978 1.84 1.1 < :

1979 1.76 1.2

1980 1.60 0.34 1.1 0.6

1981 1.79 1.3

1982 1.83 1,0

1983 1.76 0.50 0.9 038  0.25 1.56

1984 1.76 0.23 0.9 1.0 0.41 0.26 1.58 0.09

1985 1.84 021} ? 1.0 0.7 0.41 0.25 1.64

1986 1.87 0.25 1.0 0.50 0.26 1.92

1987 1.84 ‘0.25 1.0 1.1 0.8 0.37 0.23 1.61 0.09

1988 1.85

1988 1.86 1o

1990 1.87 1.0 0.9 0.43 0.24 1.79

1891 1.9 0.28 0.7 . 0.9 0.6 0.44 0.27 1.63

1992 2 1,80 0.32 0.9 1.0 0.38 0.25 1.52 £.19

* OIFFERENT METHOD i

LY EOYd (AP
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TABLE 6

Comparison of U.S. Marlboro KS to Other Products Total Blend Chemistry

HAAAO FALLIALOUL NOLLYSLLIT 0D VIO VLOYINNIE K¢ (AL LONS (W)

LS N
. | . DR
| i Chlosopenic - - CAMRGn | Valetic Acit
© % Nilrates CAcid .- % Retin! Rato (g g}
——— .- ——SiStmmmes e == e e —— e A =
Marlboro U.S. | 1983 0.9 039 025 156
1984 0.9 0.41 0.26 1.58
1985 1.0 0.4;} 0.25 1.64
1986 1.0 0.50 0.26 1.62
1987 1.0 o 037 0.23 1.61
1990 1.0 043 0.24 1.79 44
1991 0.7 0.44 0.27 1.63
1992 1.0 0.38 025 1.52
Q
Marlboro Suissa ' 1990 0.3 0.55 0.34 1.62 52
Marlboro Germany 3 1990 | 0.7 0.67 0.40 1.68 39
1992 0.9 0.51f 0.33] 1.55
Marlboro Brazil ? 1990 1.0 " 0350 0.30 1.17 0
© 1991 1.0 0.84 0.55 1.52
o Winston 11.S. (RIR) 1984 1.2 0531 0.34] 156
;':; 1985 1.0 0.49 0.32 1.53
» 1987 1.1 044 0.28 1.57
ot :
‘; . |RICHLAND/VICEROY (B&W) | 1991 0.9 0.39 ‘ 0.28 | 1.39
-3
<=
i
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TABLE 7
Suspected Marlboro KS Blend (%)
L U.S. _ European - Gerpasy Brazi
Unexpanded Flue-Cured 29 ~ 29 . 23 47
o
- {Expanded Flue-Cured 8 \ -8 10 0
o 1 7] [
Unexpanded Burley 2 J s 2 20 33
|
Oriental £5 15 15 0
Processed Stem 2.5 3 10 20
=3
Bandcast Recon ,, 5.5 5 0 0
Paper ReZon 18 18| 22 0
<
TOTAL F/B RATIO | 63/37 63137 62/38 59/41

[
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TABLE 8

Revised Blend Construction (%)
Marlboro KS

_______

T

CUS.AL Germany |

.........

Unexpanded Flue—Cured
Expanded Fluc—Curcd
Unexpanded Burley <
Orental

Processed Stem

2

Bandcast Recon
h o)

High Phosphate Paper Recon

Low Phosphate Paper Recon

29

15

2.5

5.5

12

2

23

10

20

15

10

0

15
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TABLE 9
European Marlboro KS
Blend and Ammonia Chemistry Markers
o % Bandeast | _ -
J-_ _ - Recon | % Ammenia | % Phosphate
Austria 3.0 * 0.20 * 0.6 Y
Belgium 5.8 0.32 0.7
Denmark 6.0 * 0.29 * 0.6 5
Finland 1.5
France 4.0 * 0.28 0.9
Greece 5.2 0.28 0.8
Holland 54 0.28 * © 0.8
ltaly 3.4 0.28 - 0.9
Spain - 63 0.21 *p 0.9 |
Switzerland 4.5 0.32 0.6 :
Sweden 5.0 * 0.29 0.6
Yugoslavia 4 | . 0.7 i
United Kingdom 4.0 * 0.26
e
Germany 0.0 0.16 0.9 [
e |
United States 5.4 0.29 1.0 |
o g
S o
o *1980-1986 Data; All Other Data 19891992,
5 2 T
C-‘_.
e
g %
o
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TABLE 10

Worldwide Marlboro KS and Comparison Products

Ammonia Chemistry
SR | % Toml % Reducing _
_ 1% Alkaluids | Sugars Sugars © % Ammenia % Phosphate
S — _ougars - . 5
US.A. 187!  12.0 9.2 0.29 1.0
U.S.A. Export 1.94 11.8 8.11 029 0.8
i Yy
Euro-Average 1.84 13.8 9.2 "~ 0.28 0.7
'
N
Venezuelz ! 199 127 8.9 | 0.41 1.0
Q :
Germany 1.81 14.5 10.1} 0.16 0.9
Malaysia ~ New 1.91 8.4 7.0 ; 0.41 0.5
Panama 2,06 10.9 6.2 0.18 0.5
Tapan 195 12,6 7.6 0.15 0.5
Brazil ? 229 7.8 7.0 ©0.17 1.2
Argentina © 1.97 14.2 9.0 0.10 0.5
Australia 2.14 13.0 9.3 0.07 0.8
o .
Winston (U.S.A.) | 1.78 9.3 7.8 0.31 0.5
9 [}
RICHLAND (B&W) | 2.08 1.8 . 7.9 0.29 1.0

w

>
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TABLE 11 >
Changes in Ammonia Chemistry ’
Marlboro Case Studies

.-} Approximate J % Randcast % Paper v IR : . -“{
_ Couﬂﬁy':} vt EsDate L. __'I-:c.u}n Recun '_--%.-A;muuma_ & Urea® % Phosphales '
U.S.A. 1970 18.0f 0.0 0.46 -1 1.1
1984 7.0 15.5 025! 0.09 1.1
1992 5.0 18.0 0.327 0.19 1.0
Switzerland 1973 7.0 0.0 o 025 1.3
1921 5.0 20.0 0.32 0.8
United Kingdom 1974 0.0 11.04 0 0.7
1986 4.0 16.0 0.26
Germany 1980 001 ¢ 100 0.14 0.6
1987 0.0 19.0 0.18 1.4
1992 0.0 22.0 0.17 0.17 0.0
Malaysia 1991 8.0 0.0 .13 1.0
1992 00| 17.0 0.42 0.5
Japan 9 1986 0.0 12.0 .11
! 1991 0.0 15.0 , 0.15 0.5
Australia . 1974 . 0.0 9.0 0.06 0.9,
1986 0.0 0.0 0.14
. 1991 0.0 0.0 0.07 0.8
Brazil 1986 0.0 0.0 0.11 0.7
Lo 1990 - 0.0 0.0 0.17 1.2

YATHO AALLIALOUd NOLLYOLLI'T 0D VHOL VLOSANNUN A8 (GLLYALONL (A 4)
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TABLE 12
— PM LEAF TECHNOLOGY

I. FLUE-CURED

* Purchase Run of Crop

U.S. Marlboro Only Uses U.S, Tobaccos
. OutsiderU.S., Where Possible, Local Manufacture Uses U.S. Flue-Cured
. Purchas:22 Grades Subsequently Reduced to 3-5 Grades

PSR

* May Still Keep Belt Designations (?)

[ + Aging/Duration of 22 Months (Compared to 15 for B&W); Rationale --
Quality?, Consistency?, Flexibility?, Sales Growth?

+ Reported to do Chemical Monitoring During Aging

» Purchase Off-shore Tobagcos: Use?

li, BURLEY
+ Purchase Run of Crop
» U.S. Marlboro Only Uses U.S. Tobagcos

TXTOBATCO CITICATION™
AR T
£y

: i: « Outside U.S., Local Manufacture Will Use Non-U.S. Tobacco
- + Purchase 12-15 Grades Subsequently Reduced to 4 .
_'< « Agiug/Duration of 22 Months {compared to IS'pfor B&W)
é ; + Purchase Off-shore Tobaccos: Use?
g | IH. ORIENTAL ®
" + Predominantly (ca, 80%?) Turkish from lzmir (YB/YAB)
) + Medium to Medium High Aromaticity with Cedary Chqrac?cr and Some
R Fermented Notes (but Grade for Grade not as Aromatic as B&W Grades)
 Remainder of Purchase Predominantly Greek “
% + Very Little Samsun, Yugoslavian, ete.

D12 F557SA
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TABLE 13

TOTAL BLEND CASING CHEMISTRY ,-J
U.S. MARLBORO KS

~Year -{ .7 "Propylene " Glycerin | Cogcea | Ligorce | iotal - Heduong i_' Fiogtons | Glueosn L
e | Glycot (%) (%) | (%) (%) Sugar(®)  Sugar(9:) (%) ! —
1970 7.1 ‘f
1971 * '
1972
1973 o
1974 0.9 1.6
1975 1.3 1.9 0.6 0.7 10.0 |, 6.0 25
1976 1.3
1977 1.3 2.0 0.8 o103 7.1
1978 1.3 1.8 9.0 5.6
1979 1.4 2.1 9.0 5.4
1980 1.4 2.2 K 9.0 4.6
1981 1.3 1.8 9.5 5.5
1982 |. 1.4 1.7 9.7 5.5
1983 15 1.9 0.6 11.1 6.8
1984 1.5 2.0 0.5 0.6 11.2 6.8 2.0 1.7 35
1985 1.4 1.9 0.7 0.6 11.9 7.6 28 1.8 39
1986 1.7 21|, 08 0.9 12.4 9.5 2.0 1.3 2.9
1987 1.6 2.1 0.5 0.6 11.5 8.3 27 1.9 2.0
1988 1.8 o 23 12.2 8.7
1989 1.8 2.4 1241 8.6
1990 2.0 2.3 12.7 8.6
1991 19 {o 2.3 05 0.9 12.8 8.6 2.7 1.7 27
1992 2.0 24 0.4 0.8 12,1 8.7 3.3 3.3 3.0

- :
<

LLOMS (Aapd)
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TABLE [4 “
. ) "
World-Wide Marlboro KS and Comparison Products
Casing Chemistry o B
- - ] T < % | R ] .f
. £ % |  Rate Tetal + Reduciag | Redusiog/ 53 |% % %
PG’ | Glycerine |Glycerine/PG Supatz - Sugae . Totel Sugars | Cotoa | Licorice | Glueose ;. Fructose - ‘Sucrose
[~ E
U.S.A. 1.9 2.3 1.21 12.0 9.2 0.77 0.5 .8 2.3 2.9 3.2
k]
U.5.A. Export 1.7 22 129 118 2.1 0.69 0.5 0.7 2.7 3.7 2.5
c
Euro-Average 1.6 2.2 1.31 13.8 9.2 0.67 .4 1.2 .2 1.7 3.7
\ D
Veuezuela L1 1.4 ; L2717 8.9 0.70: 04 1.0
' 1
) [}
Germany 1.6 2.1 1.3 14.3 10.1 0.70 0.4 1.5 4.2 42 3.8
Malaysia - New 1.0 1.3 1.30 8.4 7.0 0.33 0.2 0.2
Panama 1.4 1.9 L.36 10.9 6.2 0.57 0.6 0.3 i
Japan 1.9 L7y, 089) 126 1.6 0.60 0.7 0.8 3.6 4.4 3.0
Brazil 0.7 1.0 1.43 7.8 7.0 0.5¢ 0.6 1.0
Argentina 25 20.0 0.00 14.2 2.0 0.63
Australia 0.7 1.0 143 | 130 9.3 0.72 0.4 0.9 3.4 4.3 3.3
©
Winston (U.5.A.) 0.6 2.2 3.67 9.3 7.8 0.83 0.6 1.0 22! 2.8 0.0
o {
RICHLAND/VICEROY (B&W) L5 1.8 120 118 7.9 0.67 0.4 1.3 11! 2.2 2.1

&
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TABLE 15 v
f)
Worldwide Marlboro KS
DS Scan Data For Total Blend (Normalized Area Counts)
| , i ! : ) CChleropenic | Malic 'Ftifl}'_&i:-;)_,_‘iy—'_ '_ .
| | Nicotie | PG ! Sucrose  Phosphae | Uren . DI7s Acid | Acid | Duunoic Acid | Inositel
U.8.A. 1.49 1 2.94 3.55 0.55] 0.04| 0.51 - 0981 2.10 0.6% 2.09
U.S.A. Export 1.57 { 3.06 3.38 0.0 ] 005 0.47 095} 2.13 0.75 1.99
o
Eurc—Average 1.54 1 2.50 3.88 0.55 0.04‘ 0.38 .11} 2.15 0.80 2.07
;9 s

Venezuela 1.55| 1.78 T.05 * 0.58 0.00| 0.09 * 0.73; 1.88 0.54 1.60 |

v
Malaysia = New 1.38 | 1.40 0.34 0.38 | 0.03 7 0.26 1.02{ 1.47 0.56 1.76 .
Panarma 152 257  4.46 0.43] 0.00| 0.20 0.82| 2.82} 0.97| 1.66!
Japan 1.63 | 2.77 4.8Q, 0.38 | 0.00 | 0.05 1.23] 2.10| 0.62 2.06

!

Argentina ! 142 57812 5.32 0.35] 0.00] 0.04 1.10 1.73; 0.79 2.25
Germany 1.58p3.64 4.39 0.38 ] 0.18| 0.15 1.22] 2.08 I 0.79 2.29 |

*These peaks overlapped.
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TABLE 16 -

Marlboro KS Comparisons o
DS Scan Data For Total Blend (Normalized Area Counts)

N

CUS.AL T Breal 4

Nicotine 174 2.20
PG 3.48 1.30 &
Sucrose 4.11 1.03 _
Phosphate 0.68 0.87
DF’s 0.42 0.28
F’s 0.21 0.08
Chlorogenic Acid L1 1.31
Malic Acid 2.28 291
Trihydroxy Butanoic Acid 0.86 1.20

> ; i
Inositols 2.24 2.42
*1990

©
.
2
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TABLE 17

T CONFIDESTIAL S

Worldwide Marlboro KS and Comparison Products

Deoxyfructosazine Levels (PPM)

OTHER PRODUCTS

ﬁt' PRODUCTS WITH ACET =~
U.S.A.
Australia
PM PRCDUCTS WITH DIET
U.S.A.
U.5.A, — Export
Euro—Average -

Germany 2
Australia

Japan ©

2 Winston (RIR)

RICHLAND/VICEROY (B&W)

Total
Rlend

3300

2450 |

1560 |

1280
1051
650

360
260

2200
1800

ET

15250

12500

1480

330

2400
1000

3

. Taper T Bandeast r

¢ Rexon - Reeon | 5
4200 4800

“

] —
2401 4460
1400 —
2520 3370
2210 —
390 —
w0l —
3700 4400 |
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TABLE 18
U.S.A. Marlboro Styles “
Blend Components
N R R 5 T e S——
L - | s | o II”H % Bandeast + % Total: % Total

o E— Syler Dae & L"F@ % Ru."n[ RL"'UE_ I____Rccnn Recon Py-Products .
Marlboro | FF | KS |1988-1992 8.2 33 18.0 59 239 27.2
Marlboro | FF | 100 |1988-1992 83 5.0 16.0 6.5 22.5 27.5
Madboro | MD | XS |1988-1992 | 82| 35| 168 58| 225 2.1
Marlbore | MD | 100 (1988-1992 7.0 20 N 18.0 | 8.0 26.0 28.0
Marlbore | LT | KS |1988-1992 3,-1 3.8 15.8 6.3 22.1 259
Marlboro | LT § 100 I988—-19§'2 7.9 34 16.0 6.5; 22.5 259
Marlboro | UL | KS 5988—1992 14.3 5.1 14.7 5.2i 19.9 25.0
Marlboro UL&- 100 {1988-1992 10.6 4.6 I5.1 s 5.8 20.9 25.5
2

&
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TABLE 19

U.S.A. Marlboro Styles
Blend Chemistry

[
[ ]

i
e

e8¢

e, o .
'l o | ! (éhl(\f;gc.ﬁ_ic__ CaiRutin
_ _ TeciSglel  Date ! Acd % Ruia | Ratio % Nitrates © & Alkaioics
Marlboro | FF | KS [19838-1992 0.41 0.26 1.58 2 0.9 1.93
Marlboro | FF | 100 {1988-1992 0.40 0.26 1.54 L1 1
Marlboro |MD | KS |1988-1992 0.44 0.27 ° 1.63 1.0 1.86
Marlboro | MD | 100 | 1988-1992 ¢ 1.73
Marlbore | LT | KS E1988-—&5’92 \ 0.39 0.26 1.50 1.0 1.95
Marlboro | LT | 100 1988~1292 0.39 0.26 1.50 1.0 1.95
Marlboro | UL | KS ‘31983—1992 0.39 0.25 1.56 1.0 2.4
Mar.lboro ULJ 100 [1988-1992 Q.40 0.25 1.60 1.0 1.97
2
)
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TABLE 20
]
'U.S.A. Marlboro Styles
Total Blend Sugar/Ammonia Chemistry
. % Total | % Reducing - i B . B
| Tar Styic Dale Su'gars Sugars | % Glucese | % Fructose % Sucrose | % Phosphaies 9 Urca | % Ammonia
Mariboro | FF | KS [1988-1992 12.3 8.6 2.9 3.0 0.82| 0.19 0.31 |
Marlboro | FE | 100 {1988-1992 12.4 9.0 24 3.3 0.84 0.32
Marlboro | MD | K5 [1988-1992 12.1 8.4 2.9 1.8 1.00 0.33
Marlboro | MD | 100 [1988-1992 12.6 8.2 2.6 2.7 0.82 0.35
IMarlboro | LT | KS |1988-1992 12.2 3.6 3.4 2.4 081 0.17 0.28
Marlboro | LT | 100 11988-1992 | 12.1| ° 8.4 2.4 2.6 0.80| 0.18 0.32
Marlboro | UL | KS |1988-1992 ] 103 78 2.7 2.1 0.85 0.28 |
hs) : :
Marlboro | UL | 100 [1988-1992 1.1 7.6 2.6 2.5 0.87 0.28 |
{\.
=0
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TABLE 21

U.S.A. Marlboro Styles
Total Blend Casing Chemistry

| Ta Swle Dz | % PG € Glycerne % Cocoe % Licoricel]
Marlboro | FE | XS |1988-1992 2.0 2.3 0.4 |, 0.8
Marlboro | FF | 100 [1988-1992 1.9 23| o 05 . 0.6
Marlboro | MD | XS |1988-1992 1.9 23 0.4 0.7
Marlboro | MD | 100 |1988-1952 20 ¢ 23 0.5 0.6
Marlbaro | LT | KS |1988-1992 1.9 2.3 0.5 0.8
3
Marlboro | LT | I0Q |1988-1992 ; 1.9 2.3 0.5 0.7
2 |
Marlbere | UL | KS |1988-1992 2.2 2.2 1.3
he)
= Marlboro | UL | 100 |1988-1992 2.1 2.11 0.6 1.2
o <«
o
G~ 2
(1)
() %
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TABLE 22

----- [l

Marlboro FF Styles
DS Scan and Pyrolysis Results (Normalized Peak Areas)

EJRCETE

||
rvaad

ety

T CONFIDENTIAL MISNESGTA TOBACCO TITIGATION

JR—

e @ w @ W W& §
back - : Bu,r_.'j_ " Ros 20x ] sC - 8C S (L
MEGLosatien VA L €0 NCT VAL EY  ve NG
Rl L S e } = e
DS Scan ,_
(o)
Nicotine 1.83° 181 1.85] 18, 18| 180 194
PG 400 424! 442 3.6 368 230! 404
Glycerine 6.16| 6.23| 661 5.87f 529 6.30| 643
Phosphate p64| 061! 059 0621 0.61| 059 0.61
Sucrose 3151 3.87] 3.600 327, 3261 354 372
DF's 0.12] 0.091 0.11] 0.24| 0147 012 0.1
Fructose 230> 2,121 -2.34| 230 2.19| 2377 2.38
Malic Acid 3451 3.47: 348! 325 325 3.42] 335
Pyrolysis © | g
|
Piperidin—cn-one 089 088! 0.86| 092] 094 093] 091
Myosmine 071 o77{ 076 075! 070} 077 0.75
Methylvaleric Acid 0991 098] 0.97] 1000 1.05] 1.01] 1.02

HHAANO HALLDHLO¥d NOLLYDLLUT ODDVIOL VEOSINNIL A4 CLLYTLOUL (M)
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: © TABLE 23 . z
| Z
U.S. Marlboro Styles ) <
DS Scan Results (Normalzed Peak Areas) =
T T T T :
B T R 2.5/2,61 2,52 6 Malic’ Butaniz f{j!ﬂ-v*n;;;t"n?c : I O 5
! /| PG |Glye: Nicotine | Phosphate | DP's & ['s  Acid . Acids  Inositols: Acids - Glucose »|. Fructose. Suc:os-c»__,_i
| LTy Oy AR @Y (R0 (3dS)  (18) | (T8 @33 1 (46T (24+26450) | (21422423 S(39) &
Marlboro [FF {KS | 3.92| 9.07 1.71 0.51 0221 €06| 2.15 0.87] ~ 2.3 1.00 8.81 800 4341
Marlboro [FE [100| 3.96 8.70 1.76 060 025! o0.10] 2.08 0.74 2.41 0.94 2.57 7.821 33003
i o _ : »
: Marlboro [MD |KS 3.ssi 8.39 1.67 0.60{ 0.24] 0.I1] 2.09 0.67 2.30 0.81 9.19 8.08| 2mB
: Marlboro [MD}100| 3.8¢ | 8.67 1.67 059 022] o008 218 0.81 2.43 0.94 7.60 6.66| 428F
1 . ' '.‘\
Marlbore |LT [KS 3.77! B.45 1.68 0.55 0.21 0.1l 213 0.77 202 0.85 6.79 6.12 4.173
Marlboro |LT |100] 3.91 | B.65 173 062| 0231 008 22! 0.83 2.45 0.89 7.55 6761 346
=
Masiboro |UL {1001 3.68 | 7.5 1.7 0.5 | 0.4t 0.07| 2.07 0.79 2.48 0.78 574 6291 . 4168
5 >
Q
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TABLE 24 _

Worldwide Marlboro ’)
Comparison of FF vs. Lights

~

TALLDHLOHd NOLLVOLLIT OO)VHOL VLOSHNNMNIIN L8 (RLL)ILONA (AW

% Ammenia % Phosphates & Sutrose B Gluzose % Frusiese % Liconce OF's (ppm) 4

Il

' o
U.S. Marlboro FF 0.30 Lo 3.0 33 33 0.5 590

U.S. Marlboro LTS 0.30 L1 2.5 s 3.0 3.8 0.6 540

U.S. Export Marlboro  |FF 0.24 1.0 v 24 2.8 3.8 0.5 1310
U.S. Export Marlboro  |LTS 0.26 1.0 2.3 2.3 3.2 0.5 1410
Q
France Marlboro ~ {FF 0.28 0.9 37, 3.2 3.7 141 640
France Marlboro LTS 0.24 0.9 3107 3 3.6 1.2 700

6060
370

German Marlboro PP 0.17 0.8 3.8 42! 42
German Marlboro LTS - 0.16 0.7 3.1 3.514 4.3

—
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TABLE 25

R S e
CONFIDENT

hal

£

A

PM Bandcast Recon (From U.S. Marlboro KS Cigarettes)

TA

AL MINNESOTA TOBACCO TITIGATION™ .~

o)
IF"". T - _'_ T -
_ , %% 4 ) = he %
L Adsiiloids | Anmonin | Nitraws | Phosphioies | Sugars S ™3 § Glycerins | Cocoa | Licorice
1970 0.611 4.7 | !
1971 ; : @
1972 | 1
1973 2.60 0.91 2.7 4.7 | i
1974 3.6 1.5 _
1975 2.60 0.70 | 3.0 471 3.8 2.0- i
1976 2.50 0.67 1 3.2 3.7 2.1
1977 2,60 0.48 | 3.0 3.9 2.3 i
1978 _; R ;
1979 | i ‘;
1980 E |
1981 ] ,-
1982 > {
1983 3.30 0.85 1.4 4.8
1984 | ? 6.7 4.1 0.7
1685 3.30 0.55 1.3 5.0 6.5 2.9 0.4 1
1986 3.10 .59 1.2 3.0 7.0 4.0 0.4 28105 1.7 0.8 1.2
1987 3.00 0.72 £.0 4.7 6.4 3.0 0.6 23] 1.2 2.1 0.9 L1
1988 < | 0.8 1.4
1989 g

1990

1691

0.9

iz
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TABLE 26 o
Comparison of Bandcast Recons 3
iy T 1
v S - * i . Todml  Balucing L T T % % ; o T
| Alkalolds .y Ameenis Nitﬁmi Thosphatet  Supees Sugars Gluosss 1 ucdoes | fncroas Urea o P35 (Tiycetine . Cocon | Licorics
T.
“Ax=Is" ‘. )
Maurlboro - U.S. 1974 0.85 2.10 16 41| 20 1.0 :
£936 0.88 2.10 1.0 57f 20 03 : 10 1.0
1991 0.84 10 550 53 32 0.4 | 0.0 16| 0.00] 2.3 * 40 » 09 0.7
CPCL (B&W) 1537-1991 0.85 2.50 2.4 721 5.1 37 06 02 08 000 V2 4.5 0.1 0.1
; > f
“Ex=Cigarctica” :
Mazlbore — U.S, 3.20 .63 12: 49] &1 is 0.5 1.1 21| 0.06] 03 1.9 0z 12
_ i |
CPCL (B&W) 3.50 o7 20 58| 54 3.2 0.5 0.6/ 098] 0.00; C% 2.0 02| 02

* Material Prior to Casing During Priﬁmy Processing
*+ Estimated From DS Scan ;

618
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TABLE 27
PM Paper Recon (From U.S. Marlboro KS Cigarettes) >
- T T TR T STy T T —
B I T S ¢ Tota! ‘Reducing] % @ % % % % % %
P I'Alfc'aldids Ammoma MNiirates - Phosphates S!_]gars\ Sugars | Glucose - Suggose - Urea PG Glycenine  Covwa | Licorice
1970 '- ' l | '
1971 ‘.
1972 i
1973 :
1974 0.50 0.16 5.3 07| 93 4.1 | | |
1975 0.80 0.11 4.3 0.5 n i ,l
1976 0.70 Q.11 3.9 6.3 3.7
1977 0.70 0.05 3.6 02| 8.7 4.2 o
1978
1979 | 9
. 1980 |
1981 , A )
1982 i |
1983 1.00 0.15 1.5 1.3 !
1984 1.00 1.7 L1 6.9 5.3 1.2 1.1 0.5 0.3 0.5
1985 1.20 0.19 1.7 | 1.7 6.1 4.4 1.4 :
1986 1.30 0.13 1.7 171 538 4.3 : : .
1987 1.30 0.24 1.6 1.61 6.8 5.3 1.1 0.8 0.71 1.0 2.0 0.4 0.0
1988 “ { 0.4 0.4
1989 1.40 ’i 1.6 1.7 ! 0.2
1990 o !
:f 1991 1.30 i 1.6 1.8 0.3 0.0
o | 1992 1.70 0.27 | 1.5 1.5 1.8 1.4
i
o I
& Note: These are mixtures of high and low phosphate recons, Qur easliest measurement of high versus
g ~ low phosphate paper recon was from 1987; actual date of introduction is unknown,

HAAHO HALLDALOUd NOLLVOLLEf 0D VUOL VLOSHENNIN AH QELDLLOM (A1)
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TABLE 28 _l z
Comparison of Paper Recon Materials for Mariboro KS N 2
N — - . - -z
i . % 7 Tanl T¥edn: % % € LA i . o
yalnids | Amroanin | hibaks | Phocplatey Sugars: & Cluzess Troctose, Sutrone | Uree 70 Clyeegna  Corea lisorice E
_ : o
“As—Is" _ E
%
Marlboro - 1.5, 1991 0.67 1.4 26) 5.7 5.1 13 1.4 03] 1.4] 16 2.1 ol 00 ¥
EBR (B&W)|  0.56 1.5 33 87 66| 19| 21 1.9] 0.0 0.0 2.9 0.t 0.1 E
E-50 (B&W) 0.53 | 1.0 274 10.0] 6.8 2.1 2.6 281 1.4] 0.1 015
3 E
"Ex—Cigarettes” i~
. 2 =
“actboro — U.S. 1975 0.80 0.11 4.3 041 84 4.0 b
19871992 1.40 0.26 1.6 171 6.8 52 1.5 1.9 1.1] 05] 1.0 20 | 03 0.1 E
Marlboro - U.S. Export 1992 1.50 0.20 1.4 1.5 1.9 2.4 1.2 ; =~
Marlboco = Evro 1992 | 1.50 0251 3.5 1.3 151 20! L | k
Martbore - Germany 2.00 0,23 \ ! L7 1.3 E
! i i *-:

Marlboro - Spain 1992 | 3.20 038! 251 0.9 121 t2]{ 05 i
03 R
EBR (B&W) 2.00 040 1.7 251 9.0 6.6 1.8 2.2 1.7{ 001 0.7 1.9 ‘ 0.2 03 'é
o Winston U.5. 1987 1.20 20! 22 06f 53 4.6 1.4 1.9 05| 0.0] 05 23 . 0.9 0.6+
L2l P 6
[ ahe) : =
*Estimated Based on DS Scan Area Couats g
=

T6626%
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TABLE 29
Comparison of Paper Recons (Ex-Cigarette) for Marlboro Styles &
FF [ LTS [ FF | LTS.  FF | LTS  ©F :[.LIS.
KS KS i KS§.: | .KS- KS Kg T RS CES.
U.S. | U.S. | .U.S=Export | U.S.—Export Ucrmany , Germany  Japan | Japan!
i -. .
Alkaloids (%) 1.70 | 1.50 | 1.80 L 320
Ammonia (%) 0.27 | 0.29 0.20 0.24 | 0.21 0.18{ 038 0.09
Phosphate (%) 1.50 | 1.50 1.50 140 160 1.20 0.90] 0.70
Glucose (%) 180 | 1.50 1.90 1.40 | 1.20 1.50 1207 2.%0
Fructose (%) 2.50 | 2.60 2.40 Q2401 170 2.40 120 440
Sucrose {%) 1a0 ! 100 1.20 110 | 1.00 1.10 0501 2
Nitrates (%) 1.50 140 10 1.50 2.50
DF's (ppm) 860 | 1140 1390 1610 2780 2040 390 230 |
B
2@
.
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TABLE 30

T CONFIDENTIAL MINNESOTA TOBACTCO LITICATT

warimrad

p—fLa

Pam v ¥asaea ¥

[T ]

Ammonia Chemistry Results of Blend Components (Ex-Cigarette)
Expressed as Relative Peak Areas {or Marlboro KS

PAPER RECONS

-~ Marlbo

T Marlbora T-Pew ]

S Germupy | 1R
Phosphate .05} 2.37
2,5DF 027! 0.25
2,6DF 0.24 | 0.17
2.5F 0.06} 0.05
12,6F 0.03§ 0.02!
Glycerine . 5.04| 855
6-D-Glucose | 1.07 0.65| 221
Sucrose i 1.20 1.17 1.94
IFructose | 2.28 1.76 | 3.40
[Nicotine 4{ 1.50 1.86' 2.37

>
K

RANDCAST RECONS

".’f.‘!:rﬂ":')'n_!r CRW

Cous, CreL
Phosphate 444l 875
12,5DF 0.44) 0457
26DF  1? 046] 0.56
125F 0.56 0.30
l2.6r © l 0.21 0.14
Glycerine | 8.03 7.32
PG L 344 2.46
6-D-Glucose | 0.79 0.57
Sucrose 4.59 2.47
Fruetose 1.39 1.70
E‘icot'mc f 4.938 4.17

UAHG HALLDALOUd NOLLYDLLEUT 022 VUOL VLOSANNIIN SO UYLOM (A9
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TABLE 31

TCONFIDENTIAL M

|
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to v koo " i [REp———

Comparison of Recons {As-Is) by DS Scan (Relative Peak Arcas)

PAPER RECONS

: _ PM | EBR | E-50
Propylene Glycol 237 0,13 0.21
Glycetine 6.58 | 7.69| 9.42
Nicotine 055 | 044 0.44
Phosphate 0.24 | 1.85; 0.7%
Malic Acie 1.56) 1.77| 2.13
Trihydroxy Butanoic Acids*(0.63 { 0.68 | 0.80
Fructose* 1981 2.82 ! 3.98
Glucose* 2.19 | 3.56, 4.74 |
Sucrose 030 1.07 | 3.17,
Deoxyfructosazines* 0.194 029 0.13
Fructosazines™ Q.11 0.00| 0.00
*Sum of Multiple Peaks >
]
A
o
)

Y
‘3

CAST RECONS
e “ | PM/USA | PM/RCB{ CPCL
Propylene Glycol 3.56 1.92] 0.43
|Glycerine 13.73 0.03] 14.71
{Nicotine “ 0.77 0.53| 0.58
i Phosphate 2.69 2.93 3.88
Malic Acie 293 4.16] 345
Trihydroxy Butanoic Acids* 0.34 1.08 1.03
Fructose* 0.37 0.04 0.50
Glucose* 1.43 0.12 1.62
Sucrose 3.25 2.51 112
Deoxyfruclosazines* 1.42 0.74 0.74
[Fructosazines* 1.16 0.87 0.43
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TABLE 32

] T Py ———y iy [T "o

DS Scan Results for Recons (Ex-Cigarettes) for U.S. Marlboro Styles
(Normalized Peak Arcas)

PAPER RECONS

[ FFXSTTFF 100 MDKS  MD'100 ; LTS K8 [ LTS 100 | ULT 100
Nicotine | 1.061 1LI3] 0967 LI2{ LOO| 104} = 102
Phosphate 0.59 0.63 0.49 0.56 0.50 0.42 ¢ 0.52
Urea| 0.15] 0.20 0.16 0.16 0.21| 0.17: 0.11
DF's| 0.19] 0.20 0.18 0.32 021 0.161 0.26
Fructose 294 2.91 3.02 2.60 2,99 3.08 322
Glucose |  3.02 3.12 3.20 2.69 3.31 3.32 1.86
! Sucrose 1.02 0.91 0.66 1.27 0.77 0.99 0.9t
Q
BANDCAST RECONS

FFKS | FF 100 | MDKS [ MD 100 | LTS KS | LTS 100 | ULT 100
Nicotine | 2.61| 3.60 2.56 3.86 3.72 2.80 2.49
Phosphate | 1.63| 3.04| 201] 3.19] 341 182 .41
Urea| 0.00[ 0.00 0.00 0.00 0.00 0.00 0.00
DF’s| 0.47] 0.98 0.78 0.86 0.9! 0.48 0.35
Fructose {,, 1.85| 2.82 1.50 2.24 2.75 2.79 1.55
Glucose 2.51 374 2.20 3.43 3.86 2.61 1.58
Sucrose | 334 | 489| 297 4.42 3.85 2.66 1.98

2 *Sum of Mulliple Peaks.

[§
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TABLE 33
PM ET and Stem Chemistry 5
EXPANDED TOBACCO
: 1. .v] % Chlorogemic i .
. @ Alkaloids | % Ammonia| % Nitrates |- % Phosphates. |. - iiAcid’ - " | % Rutin
Marlbore ACET 1.40 0.26 0.5 0.6 2 0.36 0.25
DIET 1.63 0.17 0.4 | 0.6 0.681 0.40
' 2
Winston  G!3 to 1985 1.95 0.24 1.5 0.6 022| O0.15
G13 1987 | 1.90 0.29 1.0 5 0.5 0.47| 0.27
n&w  DIET 1987 | 1.60 0.29 1.3° 0.7 0.50: 0.23
p |
STEM
[ e o E
% Alkaloids | % Ammonia|{- % Nitrates % Phosphates |
Marlboro {977 0:80 0.10 1.2 0.2
1987 0.80 0.04 1.1 0.9
40
<~ |
]
=3
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TABLE 34 g
PM ET and Stem Chemistry >
EXPANDED TOBACCO
.| Total 1% Redusion 5 o
% PG |% Glyceriie] Sugars | Supars ™ 1% Cocoa % Licorice [% Fructose, % Glucose | % Sucrose
Marlboro U.S. ACET .2 1.7 5.0 3.6 0.0 5 0.0 0.1 1.0 0.3
DIET | 1984 0.4 1.6 1.2 8.1 0.2 0.7 2.6 | 1.4 0.5
1987 1.2 1.8 9.7 7.9 0.0 0.0 2.6 1.3 0.5
[ —
Winston 1.5,  G13 19355 0.2 2.4 10.3 o8 22 1.0 1.8 1.7 1.3
1987 0.6 2.0 8.9 7.3 0.5 0.5
B&W DIET | 1987 0.9 ; 1.5 ?.4§LQ 5.7 0.1 0.0 1.8 0.7 0
; '.
.5
STEM _
i ) - ! i b i |I o |
Lo | Total % Reducing i y :
% PG |% Glycerine; Sugas | Sugars % Cecogy % Licerice |% Fructose, % Glucese | % Sucrose|
4 | | | |
Marlboro U.S. 119 9.0 i i
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TABLE 35

Comparison of Ammonia Chemistry in Paper Recons by Manufacturer
For U.S. Products Expressed as Relative Peak Arcas

| _ o . . | DPF’s |- F's| " P04,
PM  Marlboro KS 356 71|* 837
'PM Ammoniated Brands 543 162 1011
New PM Nonammoniated Mentho! Brands 164 0 316
! Ly
RIR  {Ammoniated Brands L. 474 432] 339
Nonammoniated Brands - L 199 0 322
2
B&W  |Ammoniated Brands 1259 | 143 1694
Nonammoniated Brands 257 0 408
-3
L&M  [Nonammoniated Brands 287 0 365
'LOR Ammoniated Brands 909 | 67| 1396
Nonammontated Brands 394 0 556
o AM . Ammoniated Brands | 2309 | 405 | 2584
o | 2 |Nonammoniated Brands 402 0: 407
o .
]
>
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TABLE 36

CIGARETTE CONSTRUCTION 2

U.S. MARLBORO KS

Year Ory Circumference . Tobacco -] Non-Tobarca vemilation Saper .| . Paper,
Density S (mm) i Weight {mg! Waeig™ {5 Pty Titrate
{mg/ce) L e @185 % MC {mg) i i (%)

1970 830 B 0.0 25 0.8
1971
1972 o
1973
1974 25.00 o
1975 25.00
1978 25.10 770 o 0.8
1977 210 760 240 .o 29 0.7
1978 758 241 0.c 34 0.9
1979 209 24.94 75% 241 9.7 3z 0.9
1980 207 24.91 740 241 9.4 28 0.9
1981 211 24,98 757 240 9.0 as 0.8
1982 209 25.03 759 236 9.4 27 0.7
1983 211 2496 761 231 10.5 31 0.7
1934 213 24.83 757 220 10.2 30 0.6
1985 212 o 24.80 760 221 9.5 40 0.5
1886 213 24.83 762 219 10.3 n 0.5
1987 212 24.80 767 217 8.3 26 0.5
1988 211 © 24.90 768 217 9.4 ' 30 0.5
1989 213 24.83 774 216 111 32 0.5
1990 211 24.86 768 17 12.3 34 0.5
1991 210 24.82 757 216 12.6 38 0.5
1992 213 24.85 756 216 12.9 41 0.6
"
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TABLE 37
>
Worldwide Marlboro KS -
Cigarette Construction and Pressure Drop
r i ._ " Open.. | -Sealed | Filter Tobacex | ) PV E
Dry | % | Cigarette | Cigafette | Pross|. 3ectior | °5Fiic: | % Filter | Paper | % Paper
Country Date | Density | Vent i Press Drop | Press Drop | Drop !_Press Dryp | Triacatin | Elficiency | Porosity | Additive
' i ! @ .
U.5.A. 19911992, 213 | 12.6 45 49| 28 .5 2.1 7.2 39.8 | as 0.49
U.S.A.-Export 1989-1992) 213 129 : 44| 48 28 Z .20 7.1 38.2 | 35, 050
Germany 1989-1992, 217 1165 ; 4.1 ‘I 471 26 21 7.2 374 49 0.83
Switzerfand 1990-~1992f 212 ;137 44! 48 28 2.0 7.3 386 35 0.66
Belgium 1992 211 | 1.1 a4 ag! 29 1.9{ 73| 384 45| 080
Hettand 1989-1991] 211 (124 4.3 47. 28 1.9 6.9 367 38 0.50
UK 11986-1991 19.0 4.2 50° 3. 1.9 5.5 42| 054
Haty {1991 207 | 10.8 45! 48| 27 2.1 6.5 39.4 36 0.60
Greece 1990-1992] 210 | 14.3 4.3 49| 27 2.2 7.7 36.3 41 0.65
Spain 1989-1991 223 | 0.0 471 47 28 1.9 8.1 38.1 37 0.63
*Average Europe” 212 | 11.6 4.4 4.8 2.8 2.0 7.0 37.9 38 0.63
Brazil 1986-1991) 220 | 0.0 49 48| 27 2.2 6.3 aa D.59
Argentina 1986-1992) 219 | 0.0 49, 49| 27 2.2 7.2 33.2 29 1.49
Venezuela 1991 210 | 0.0 4.3 43 2.7 1.6 35 0.40
Panama 1991-19920 214 | 0.0 4.4 a8 | 27 1.7 7.7 39.0 26 0.42
Japan 11901-1992] 218 | 16.0 4.4 | 50| 30 20} 234 35 0.00
Australia 119861993 211 | 131 4.1 48| 22 24 4.5 30 0.42
Malaysia-1 1990-1981] 215 8.2 5.0 53] 29 2.4 9.4 39.3 45 0.50
Malaysia—2 1992 217 {10.4 4.4 48] 3. 1.7 7.2 0 0.50
Fan
2
%
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TABLE 38 . =
i L
CIGARETTE DELWERIES , g
U.8. MARLBORO KS r =
—
[ Year | vTar | Nic | Puffs. TARJ’PUFF N!CJ’PU‘:F T % Filter.::] * Ventilation JTAR/NIZT PH " Ammonia *\r‘etaldehydej Acrotein.
ma/eig | moleig | pereig | T oo - Emc1ency ST A S vgfcr . uglig’ - uglcig E
1970 19.0 1.36 0.0 1397 60 766 26
1971
1972
1973 | ‘ ._
1974 , i 6.2 65
1975 2101 120 6.9 o 17.50| 5.7 60 46 #
1976 17.5 | .21 8.5 2.03 0.141 14.45 70 =
1977 16.8 1.10 7.8 2.15 0.141 AQ7> 0.0 1527
1978 16.3 1.10 7.8 2.09 0.141 41.9 00| 1482 630
1979 ] - 156 1.15 8.2 1.80 0.140| o 418! 97 1357 )
1980 15.7 1.14 8.2 1.91 | 0.139 41.5 9.4 13.77
1981 15.4 1.14 8.0 1.93 | 0.143 | 41.2 9.0 13.51 .
1082 16.6 1.26 | 8.5 1.95 0.148 42.2 9.4 1 1317 620 =
1983 1621 112 ] 8.8 1.84 0.127 41.9 10.5| 14.48 )
1984 | 167 110 8.9 188! > o124 40.7 102 1518 6.2 £
1985 16,7 1.15 8.9 1.88 0.129 40.6 95 14.52
1986 16.8 1.1 9.0 “.87 0.128 38.7 10.2] 14.61 64 715 69 ¥
1987 16.9 1.16 8.7 1.94 0.133 | 38.7 8.3) 1457) 55 68 517 121 3
1988 17,0 123 8.8 1o 193 0.140 | T 385 9.4] 1382 ' sl
1089 16.4 1.22 ; 8.7 1.89 0.140 . 394 1111 13.44 70 ;
1990 16.3 115| 85 1,92 0.125 38.1 122 1447 :
1991 16.3 1.10 8.7 1.87 0.126 38.9 126 14821 59 21 870 i
[ 1992 16.5 1.16 B.8 | 1.88 0.132 39.7 12.8| 1420 59 31 E
2
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TABLE 39

Recent Analysis of Smoke Chemistry for Marlboro KS

“TCONF IDFWWWAWWGATIO\ -

o —— - i

hartulray el [ o | Lo |

Mgkl

! | ! Smoke: Smoke . Smoke
' - Tar Ammonia | HCN Acctaldchydu qu_b_:_t_:'

- {mg/cig) | (uglcig) | (uglcig) | (mgleig) = | nH>.
: i :
u.s. 17.5 17 206 087 5.9
Suisse 14.8 21 200 ¢ 072 5.8

: >
Germany 14.1 | 21 203 ! 0.69 5.8
‘Q I
Brazil 14.9 | 8. 216 091| 6.4
>
2
‘0 I
o
2

4

LR,
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Marlboro KS Worldwide Deliveries

¢ ()\PIDI NTTAL MISNESOTA TOBACTG LITIGATION

[l | P .

Country Datc | Tar | Nicotine! Puffs | Tar/Nic| Tar/Puff| Nic/Puff
U.S.A. 1991-1992 | 163, 1.14, 89, 143 1.83 1 0.128
U.S.A.-Export [1989-1992 | 159 L.14| 84 139 189! 0.136
Germany 1989-1992 | 13.41 0.99| 831 13.5| 161p O0.119
:Switzerland 1990-1992 | 14.8 7 1.05| 87| 141} L70| O.120]
Belgium 1992 {154 1.07| 82| 144] 1.88| 0.130,
iHolland 1989-1991 | 14.8 1.03! 83 144 1.78 | 0.124
UK 1986-1991 | 13.0| 1.06| 87| I23| 049} 0.122
France 1986-1991 | 14.8 1.0s! 881 141 1.681 0.119
ITtaly 1980-1991 | 152 1.014 7.9 150| 192 0.128
Greece 1990-1992 | 15.3| 1.10] 8.5 i3.9; 180 0.12
Spain 1989-1991 | 16.0, © L.16] 81| 13.6: 1.98] 0.146
Austria 1980 | 13.2] 051 89 145, (48| 0.102
Yugoslavia 1989-1990 | 17.4 1271 9.9 13.7 1.76 0.128
'Denmark 1980+ | 148 1.10{ 9.0 133; 164} 0.23
'Sweden 1980-1982 | 14.6| 1.07} 88| 36| 166 0.122
Norway 1980-1982 | 16.1 1.141 9.1 14.1 1.77 0.125
'Avcrage Europe 15.0 1.08} 8.7 13.9 1.73 0.125
‘Brazil 1986-1991 1 15.1 | 136 777 IL1[ 196} 0.177
Argentind 1986-1992 | 153 | 1.09] 7.91 140! 194] 0.138
‘Venezucla 1991 1 163| LI11 771 1470 212 0.144
| Panama 1991-1992 | 15.6 | 0.95| 721 164 217 0432
|1apan 1991-1992 | 15.1| L18| 831 1281 1.82] 0.142
Australia 1986-1991 | 13.6 | 1.25| 8.2 ‘ 1091 1.66] 0.152
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TABLE 4! >
Cigarette Physical Properties . i
U.S. Marlboro KS o
e " Open Sealed T L !
Dry Pack Conditioned ; Cig. Press | Cig. Press " Tob. Scct .- Hardness . . End ' Coal b |
Density | Vent | Moisture | Moisure |~ Drop” | ‘Drap | Press Drop | at 13.5% MC | Stability | Retention; Puffs
1970 v 0.0 4.5 4.5 20| |
1971 0.0 ' |
1972 . 0.0 ! .
1973 ¢ 0.0 ;
1974 0.0 44, 4.4 1.7 ‘
1977 210, 0.0 13.2 £3.5 4.5 45 1.8 1.92 15 87 7.8
1978 0.0 ; 12.9: 467 & 46 1.8 18 80 7.8
1979 | 209 9.7 13.3 13.4 4.5 477 2.0 2.04 26 78| 8.2
1980 | 207| 9.4 3.1 4% 49 1.9 2.00 18 921 8.2
1981 | 211| 9.0, 13.0 13.1 4.6 5.0 22 2.00 10 991 8.0
19821 200, 9.4 13.2 | 13.7 4.7 5.0 2.1 2.07 17 96| 8.5
19831 211 10.5 13.0 | 13.4 4.7 5.1 2.2 2.03 11 94| 8.8
1984 i 213 10.2 13.3 3.2 4.7 4.8 2.2 1.96 8 98| 8.9
1985 212 | 9.5 13.6 ], 14.3° 4.7 5.0 2.1 1.74 9 00| 89
1086 | 213 10.3| 13.6 13.9 4.7 5.1 2.2 1.79 8 991 9.0,
1987 | 212 831 137 14.6 4.3 5.1 2.2 1.63 7 99! 87!
1988 | 211| 9.4 13.6 14.5 : 4.8 5.1 2.2 1.76 7 98| 8.7
1989 | 213 | 11 13.5 | 152 4.5 4.9 2.1 1.80 7 981 8.7
1990 | 211 12.3 13.6 14.9 4.5 4.9 2.2 1.99 6 99| 8.5
1991 210] 12,6 131 14,1 4.6 5.0 2.2 6 99 8.7
1992 | 213, 2.9 13.3 13.5 4.5 4.9 | 2.1 2.01 4 98 8.8
=
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TABLE 42
Worldwide Marlboro Cigarette Physical Properties
Dry End - ] ~Coal .| . Hardness . ETob_a_c_(_:o Section - Puff d
Density | Stability | Retention | @13.5% M.C. | Pressure Drop | Number.
' H -
USA. 212 6 99 1.93 | L2287
U.S.~Export 213 5 9% 194 5 2.0 8.4
\Germany 217 7 100 2.13 2.1 8.3 |
Greece 210 4 100 S 2,04 22 8.5
Holland 211 5 99 2.20 1.9 8.3
:Switzerland 212 5 100 2.11 2.0 8.7
Ttaly 207 7 97 1.96 2.1 7.9
Spain 223 9! 100 1.87 1.9 8.1
s , -‘
Japan 2181 7 100 2.46 2.0 83
Brazil 220, 7 2.0 7.7
Arpentina 219 4 97 1.90 | 2.2 7.9
Venczucla 5 210 6 97 1.90 ! 1.6 7.7
1Panama 214 9 o7 2.18 1.7 7.2
: S
‘Malaysia (RJR) 217 18 ! 100 2.18 1.7
>

5097 818
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TABLE 43
U.S. Marlboro Styles Cigarette Constrnuction
l i ‘ Open Sealed E Tobacco . T L D
é Dry | % . Cigarette | Cigaretts Filter . | ~Section . % Filter | % Elltcr . Paper g Paper. Coﬁf.litirmod
Tar | Style | Density | Vent | Prees Drop | Press Drop | Press Drop | Press Drop i Triacetin | Efficiency | Porosity | Additive - Maieturo %
! po° ;
Marlboro | FF | KS 211 12.0 4.6 5.0 2.8 2.2 7.9 33.8 35.0 0.49 - 14.4
Marlbore | EF | 100 212 149 4.3 5.5 I 3.1 205 7.8 40.3 38.0 0.49 | 14.5
i H ) !
o !
Marlboro | MD | KS 23] 187 4.6 5.3 .32 2.1 7.9 42.8 31.0 0.52 15.2
. b '
oo Q
Marlboro; LT | KS 2131 225 4.9 5.9 3.9 2.0 7.5 47.3 39.0 0.47 14.3
Marlboro | LT | 100 214 | 347 4.3 6.6 4.2 2.5 7.4 515 32.0 0.45 14.4
| 1
I. | i ! :
Marlbore UL | XS 190 | 42.9 4415 63 4.6 1.7 5.7 440 1101 1391
Maclboro! UL | 100 187 | 48.6 4.3 6.7 451 2.1 53.0f  46.0 2.85 14.0
2
©
S
. .
% |
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i TCONFIDENTYAL MINSESOTA TOBATCO TITIGATION
TABLE 44
U.S. Marlboro Styles Deliveries
L'.‘;'

1 Tar .1 Style - | “Tar [ Nicoting:  Puffs.: : Tar/Nic". Tat/Puff’]:Nic/Puff:
Marlboro| FF | KS 16.2 114 184 0130
Marlboro; FF 100 15.9 1.18 1.61 0.119
Marlbore| MD KS 12.6 0.88 1.62 0.113
Marlbero! LT K8 0.6 0.8 1.33 0,103
Ma.rlboro_‘- LT 100 10.4 0.82p 1.07 0.085
Martboro| UL J 6.0 .51 0.88 0.075
Marlboro| UL 100 6.0 ! 0.51 0.72 0.061

Y
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TABLE 45

Approximate Elasticity Values (Relative to Marlboro FF KS = 100} ’

]

| Tar | Elasticity (Per Puff) | .

FF KS 160 @
2
MD KS 95
o]

LT KS 107 o

LT 100 109 Q

UL KS 100

-
@
0
o
[ 224 o~
oo
[ 2
[
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o
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TABLE 46 .
PM Casing Technology ~ 1976 (1) o
Flue-Cured/ Flue—Cured | Burley = ..~ Burley Side ‘Blend | _
Qricntal ET . Casing ¢~ .| . Top Dressing ¢ (Pmcmcr) - Stem(2)
Casing Weight Gain %: 6.1 6.1 19.7 : 225 0 7.9
. <
Possible Ingredients: - Invert Sugar |- Invert Sugar |- Sucrose - PG ~ Steam ~ PG
o
-PG i~ PG - Cocoa — Glycerine - PG - Glycerine
: NS
-Glycerine - Glycerine - Licorice (Rlock) - Invert Sugar
< i ‘
\— Chocolate Liquor — St.John's Bread
' (High Butterfat) g i
e . o |
-~ White Noncrystaline |~ Flavors
, Powder ‘ (Chocolate/Maple) '
© - Synthetic Honey ‘ i
oo
wi (1) Suspected casing use in circa 1976. More recent information makes the addition point
Lt of traditional burfey casing {e.g., sucrose, licorice) questionable. Some or all may now
3y be at the top dressing step.
(o
<o

) .
(2) No chemical evidence of stem casing has been determined.
o

a
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TABLE 47
Marlboro Flavor Technology

3

JEESETE S L o SR PR L

—

FLAVOR
- Addition Rate is 2.4% Total of Which 0.8% is Solids Content

@

~ Possible Ingredients

. Indication of Sugar/Ni13 Reaction Products and Sugar Caramel Products Dominating the Flavor.
(Possibility of PM's Practice of Their Patent 4,236,606 of 9é!f81 = Sugar/NH3 RXN with Fatty Acids.)

. Synthetic Honey Flavor

. Chocolate Flavor o

. Coumarin Substitute

. Anise Qil Q

. Valerian Reot Extract

. Corander Qil

. Oil of Sweet Birch

’ . Rum, Sherry or Cognac s
. Menthol/Peppermint Onl
@
~- Pack Aroma
©
. Fruity
. Wipey ©
. Vinegar (Acetic Acid) .
. Chocolate
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TABLE 48 2 e
-
=
U.S. Domestic Marlboro KS Changes Over Time =
o =
R .Bandcast . - Total :CaringfFlavnring garetta Dastgn . [=<
Loaf Paper Recon -~ Reeon ™ By-Producls i rtoclps L & Processing . ;
i b ] =
19 { Pirm. Added Lowered Level | i P
te7s {Increancd Lovel Lowercd Level | i .ﬁ
1976 Increaned Level Lowered Lovel | 2 ! Lower Tar s
1977 tncreased Level Lowered Level troressed : Intreamed Filler PO et
191 T reancd Lewel Lewered Lewel ‘:med Lewc! |[lncresncd o Imrensed Level : l'J.o-
1974 trcreased Level Lowered Level  fLowered Levet Flrst Diet : Addcd Yent e
19m Increased Level Lowertd Leve! :Lowere.d Leye! 5 Inercased Level ; E
rom1 Increased Level Lowered Level | Lowered Level trereased Level | tocreased Tob. Scc. PD o
t9n2 Added DA P/Lowered Nitrsica/Added Urcs ilowered Leve! | Lowerod Lewel J ]
1923 . Lawercd Niteatos uw‘{rw Levet ‘Intreascd Sugar (PC Caslog) | Loweerd Cire./Lowercd MontobuccofWpt 8

1984 Increancd Levet [m.-w Level Lowered Cliraie
1938 [ Lowercd Levet [ focreascd ,f E
198 Lowered Level | Lowered Levet i Lowercd Fifier Efficloncy =
1947 Added 20d Nom-DAP Paper {7} ! | fop}
1902 & Last Acct | tacreased PO A Otycerine ;‘:
1989 | Eliminited OMT-Shore Toh, Lowered Level bk
193 trercascd Leve! Lowered Level i Lowered Lewel Increamed Vool %
1991 Lowered Level Lewered Level [
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TABLE 49
Summary of KOOL KS Changes

L.

e [T [ A ] L |

PR [ TET

BIend

Casing/Fiavoring

1974 !

1975
1976
1977
1978

1979
1930
1981

1082
1983
1984
(985
1986
1987
1688

1989

PJS Replaced PCL
Oricental Increased
Off-Shore Burley Added

ET-1 Added (4%)

ET Increased (8%)
MET Replaced G-13

Changed to New Blcndv

b

Ay

1950

. 1951

Synthetic Menthol Used

Casing Change
Menthol Level Reduced

3

=l

Menthol to .425%

i
'Casing Changed: PG Reduction
Flavor Change: Synthos Elimination Alcohol Reduction

Changed to New Casing/Flavor/Menthol .40%

@

|

=N

T

|

EDcnsity Reduced

|
E
i

[

e

lasticizer Redueced

Plasticizer Changed
Paper Changed
Density Reduced

Changed to New Design

1
Paper Porosity Increased

Paper Citrate Reduced
Reduced Circumference
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TABLE 50

e

- T pr——y g

U.S. Marlboro KS Changes vs. Constants

LR

T CONFIDENTIAL SINSTESOTA TORACCO LITIGATION

] oo [

What’s Chanped?

L _e:.Whét-‘s\Rcasonably:ConsEiﬁt?

Filter Effictency Down
Pressure Drop Down
Tobacco Section Pressure Drop

BLEND Paper Recon UP Total By-Product Inclusion
Bandcast Recon Down 'lOricntal Level -
Second Paper Recon Added ‘Qriental Type
ET Level ‘Flue/Burley Ratio
ET Type (ACET —> DIET) ‘
iStem Level Down N
Of=Shore Tobacco Level !
” ;
CASING/FLAVOR PG Up Burley Casing
Glycerine Up Q Flavor
Flue~Cured Casing/Sugar Level Up
COMPONENTS Paper Recon DAP Added Band Cast Recon DAP
Paper Recdn Urea Added
Propy! Praben Added
=]
DESIGN/PHYSICALS Density Up Tobacco Weight
¥ ICircumference Down Paper Porosity
. NTW Down Tar/Puff
* Paper Citrate Down tFilter Pressure Drop
" Vent Added -‘? :
Puffs Up

HAAHO FALLDYLOUd NOLLVOLLIT Q22 VHOL VLOSENS PN A8 (0RLDLLOWA (Oaw




“CONFIDENTIAL MINVESGTA TOBACCO LITIGATION

[Te——

[RFRPEEN

Aty
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(O,

(B&W) PROTECTED BY MINNESOTA TORBACCO LITIGATION PROTECTIVE ORDER

i1

LEGEND FOR' ATTACHED FIGURES

Australia
Brazil

~Greece
Averape Europe
Finland
Germany
Holland _
taly
Japan
UK
Belgium
Malaysia (RJR}) ©
Spain
Lucky Strike Export
Panama
RICHLAND (B&W)
Switzcrland
Argentina
USA
Venezuela
Winston (US)
US - Export

RNECCHLLEYTOZZINA=""IQOMmO® >

VIC  VICEROY KS
CAM Camel Filter KS
WIN  Winston KS
MAR Marlboro KS§

FK FF KS
FL FF 100
MK Med KS
LK Lts KS§
LL Lts 100
UK Ult XS
UL Ult 100

[

UF
UM
uu
DF
DL

MUB
MGB
RBB

WRB
MBB
MAC
MDT
BDT

WG7

2 WG

UERK
UFL
UMK
ULK
ULL
UUK
UUL
GFK
GFL
GLK
GLL

US Marlboro FF

US Marlboro Medium
US Marlboro Ultra
German Marlboro FF
German Marlboro Lits

Marlboro US Blend
Marlboros German Blend
RICHLAND B&W Blend
Winston RJR Blend
Marlboro Brazil Blend
Marlboro ACET
Marlboro DIET

B&W DIET

Winston G13 Pre 87
Winston G13 Post '88

FF K$ US
FF 100 US
MD KS§ US
LT KS US
LT 100 US
Marlboro UL KS US
Marlboro UL 100 US
Marlboro FF KS Germany
Marlboro FF 100 Germany
Marlboro LT *KS Germany
Marlboro LT 100 Germany
<

Marlboro
Marlboro
Marlboro
Marlboro
Marlboro
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FIGURE 3 *E
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ALKALOIDS PERCENT
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FIGURE 7
U.S. MARIBORO K8 ALKALOIDS
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U.5. MARLBORO KS/ALKALOIDS
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PG CONTENT OF U.S. MARIBCRO KS
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GLYCERIN PERCENT
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FIGURE 19

U.S. MARLBCRO XS DRY DENSITY
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U.5. MARIBORO KS TOBACCO WEIGHT
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CONFIDENTIAL SINNESOTA TORARTCO LITIGATION
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U.S. MARIEORO KS PAPER CITRATE
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FIGURE 57

Generalized PM Process Flow
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PROCESS FLOW

"FIGURE 58
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' Schematic of PM’'s Cut Rag Drying Process
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US PRODUCTS SEMNSORY WMAP 1983--1984
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SENSORY MAP 1986 / (PROJECT GLOBE)
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R&D-B074-80; Conway, W. R.; January (1980) Compelitive Brang Report
R&D-B074-81; Walker, K. M.; December 1980 Competitive Brand Repornt
R&D-BOB0-B1; Walker, K. M.; January 1981 Competitive Brand report
R&D-B081-82; Walker, K M.; January 1982 Competitive Brand Report
B&D-B08I-80; Conway, W. R.; February (1980) Compeltitive Brand Repon
R&0-B095-80; Conway, W. R.; March (1980) Compelitive Brand Report
R&D-B0SS-81; Walker, KL M.; March 1981 Competitive Brand Repont
R&D-B100-80; Walker, K. M.; April (1980} Compaetitive Brand Report

R&D-B106-81; Waiker, K. M.; February 1981 Competitive Brand Report

R&D-R113-80; Walker, K. M.; May {1980) Competitive Brand Repart

R&D-B120-80; Walker, R #.; June (1980) Competitive Brand Report
R&D-B125-80; Walker, K. M.; Jouiy (1980) Competitive Brand Repor
R&D-B123-82; Walker, K. M.; March 1982 Competitive Brand Report
R&D-B130-82; Walker, K. M.; April 1982 Competitive Brand Report
R&D-B137-80; Walker, K. M,; August (1980) Competitive Brand Aeport
R&D-B140-79; Conway, W. R.; July (1979} gompem‘rve Brand Report
R&D.B141-81; Walker, K. M.; April 1981 Competitiva Brand Report
R&D-B144-75; Conway, W. R.; August (1979} Competitive Brand Report
R&D-B148-81; Walker, K. M.: May 1981 Competitive Brand Repon
RE&D-B154-81; Walker, K M.; June 1981 Competitive Brand Report
R&D-B162-81; Walker, K. M.; July 1982 Gompetitive Brand Report

R&D-L007-79; Hirji, T./Few, G. A./Shilabeer, P. K /Brooks, @, O.; The Laboratory
Comparison of Oil / Water Partition / GC Scans Test ! P

R&D-L00B-76; Crellin, R, A.; An Examination of Marlboro (Brazi!) Phase i
R&D-L011-80; Few, G. A.; An Examination of Recently Marketed Philip Morrls%rands
R&D-L043-77; Hedge, R. W..; Examination of a Philip Morris RTS

R&D-Lo45-78; Crellin, R. A.; An Examinatlon of Philip Morrls Brands From Canada ®
R&D-L050-78; Crellin, R. A.; Examination of Kent Prior to BAT Acqulsition

R&D-L057-75; Conway.' D, E./Crellin, R. A./Brooks, G. O.; An Examination of Marboro
{Brazil)
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R&D-L061-77; Brooks, G. O,; Examination of Real

R&D-LD65-74; Fostar, N.; An Investigation of the Light Fastness of Print on Some
Internationat Cigarette Brands

R&DL065-77, Ayers, C. W./Crellin, R. A /Hook, R. G.; OWP Evaluation of a Philip
Morsis ATS

R&D-Loga-76; Crellin, R. A.; Profect Fleece-An Examination of R. J. Reynolds Brands

R&D-L107-76; Brooks, G. Q.; Qil/Water Partition Comparison of Marlboro (Holland)
and Prince {Denmark)

R&D-L122-76; Creflin, R. A./Jenkins, . R.; Evaluation of an Experimental "Marboro®
Type Proguct Farm

R&D-G009-80; Kausch, E.; The Mariboro on Offer to the Market in Continental Europe:
Analysis, Asses%mem. Strategy

RES-G012-82; Kausch, E./Todter, F.; The European Marboro Offer 1982 Analysls,
Evatuation, Product Trends

[
PGS.B010-85; Jenkins, C. B.; Nicotine Transfer Study
PGS-BO27-54; Hilton, D, C.; Mrgﬁboro Lights 100's Box by Phllip Moris
PGS-BD36-84; Gelss, V. L.; Cigarette Spotting Analysis

PGS-BD43-84; Chao, L. C./Bryant, . G.; The Measurement of Smoke Yields as
Function of Puff Parameters for 8&W and Comparable Competitive Brands

PGS-B047-84; Deines, W. H,; Hong Kong Consumet Panel Evaluation of Kent KS
Improvement Candldates

PGS-B053-84; Lauterbach, J. H./Lin, O. C.; A Study of Thirty-Five USA Commerciai
Blends Using X Ray Fluorescence Spectroscopy

PG5-B057-84; Denler, R. F.; Pressure/Time Effects on A(rgnmonla Impregnated Tobacco

PGS-B072-84; Denier, R. F.; PET Processing of Ammonium Hydroxide Treated
Tobacto

o
PGS-Bo77-84; Crain, W. D.; Maiiboro 25's KS and Mariboro 25's Lights KS
PGS-BD94-84; Deines, W. H.; Hong Kong Consumer Panel Evaluation
PGS-B129-83; Walker, K M.; Analysls of Sugar/Ammonla Reaction Products

PGS-B130-83; Alford, E. D./Hsieh, T. C.; A Major Sugar/Ammonla Reaction Product In
Marboro 85's

PGS-B124-83; Maynor, H. W.; Determination of Ammoniurn lons In Smoke by lon
Chromatography

R&D-B015-85; Johnson R. R.; Integration of 1983 and 1984 Nonmenthol Brand Survey
Results

R&0-Bo1s-84;Johnson, R. R.; The Unique Differences of Philip Motris Cigarette Brands

RA&D-B020-84; Hilton, D. C.; September 1983 Competitive Brand Report
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R&0-B024-84; Hilton, D, C.; October 1983 Competitive Brand Report
R&D-B040-84; Gardon, b, L; Project Benmac: Associate Process Comparison
R&D-B042-84; Ems, J. L.; December, 1383 Campetitive Brand Report
R&D-B050-84; Ems, J. L.; January, 1584 Competitive Bt‘:;nd Report
R&D-B123-83; Hilton, D. C.; April 1983 Competitive Brand Report

MEM-L024-85; Kinnard, P. J. /Few, G. A; The Amelia Launch: Mapping of Amelia
Against its Competitors in USA and Hong Kong Markets

R&D-L072-B3; trwin, W. D. E; Sidestream Emlssfon Levels From Leading Competitor
Brands Sélected from Eleven Markets

MiS-B108-83; Chakraborty, B. B./Gordon, D. L.; Trip Report - To Scandinavian
Tobacco Compgny

R&DC-B060-86; Walquist, R. W.; Redryer Simutation on the BATUKE R&D Tobacco
Processing Cylinder

PGS-B061-86; Alford, Ec.‘ D.; Comparison of Prnasis, RCB and CPCL's
R&D-B002-79;Ems, J. L OcloBer. 1978 Competitive Brand Report

R&D-BY15-79; Conway, W. R.; January, 1979 Competitive Brand Report
R3D-B025-79; Conway, W. R.; March, 1979 Competitive Brand Report
R&D-BO27-79: Conway, W. R.; April, 1979 Competitive Brand Report
R&D-BO33-79: Conway, W. R.; May, 1979 Colompel'rt'rva Brand Report
R&D-B038-79; Conway, W. R.; June, 1979 Competitiva Brand Report

SMA-B158-84; Maynor, H. W, Lin, O. C.; Automated lon Chromatography Method for
Determining Ammonium fons in Cigarette Smoke (Relssued Apri 14, 1987)

PGS-BD15-87; Chao, L. C.; Determination of Urea in Cigarette Tobacco Blends
PGS-B019-87; Johnson, R. R.; 1985 Key Brand Study: Analysis of Blend Companents

PGS-B018-87; Johnson, R, R.; Richland Blend Changes In February, 1986: Analytical
Changes Versus Elf Cutter and Mariboro >

MEM-B070-86; St. Charles, F. K.; Comparlson of Viceroy and Marboro KS Vapor
Phase Added to Richland KS Smoke

4
MIS-L041-87; Crellin, R. A., Harding, 8, C.; Product Development Review Number 17
Project Glabe: Competitor Product Strategy Part 1: Marbora

PGS-B049-87; Johnson, R. R.; Casings Analysis of Burley and Flue-Cured Tobaccos®
from Marboro KS and Winsten KS.

PGS-B062-87; Johnsan, R. R.; Reformulated Maribore Menthol KS by Phifip Morrls
PG5-B063-87; Johnson, R. R.; Marlbore Lights Menthot KS and 100's by Phillp Morris

PGS-B067-87; Johnson, R. R.; Cambridge Full Flavor KS and 100's by Phillp Morris
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R&D-B023-79; Conway, W. R.; February, 1979 Competitive Brand Repaont

RES-G006-87; Hass, W./Heemann, V./Koene, H. C. /Kapke, U.; Taste Modifier NR. 6,
PM's Flexible Strategy of International Blend Management

RES-GO08-87; Hass, W./Heemann, V./Hoene, H. C./Kopke, U.; Taste modifier NR. 5,
Recon and Nicotine Scavenging

PGS-B0B4-87; Johnsan, R. R.; Ten Years of Tracking Matboro KS

P(3S-B085-87; Johnson, R. R.; Tobacca Chemistry of Marhoro and Richland Blend
Components

MIS-1083-87;Crellin, R. A./Harding, B. C.; Product Development Review 18 Profect
Globe: Competitor Proguct Strategy Pan 2: B&H Special Filter

MIS-L009-88; Harding, B. C.; Product Development Review 19 Project Globe:
Competitor Prod\\l}mt Strategy Part 2: Camel

R&D-BO15-88; Gordon, D, L; The Secret of Manboro

MiS$-L049-88; Harding,:B. C.: Product Development Review 24 Project Globe:
Competitor Praduct Strategy Part 5: Dunhili King Size

PG5-8039-88; Goodman, P. A&; Marlboro Lights KS and 100's Box Menthol

PGS-BD40-88; Moldoveanu, 8. C./Wang, M.; The Role of the Anion in the
Sugar-Ammonium Salt Reaction

PGS-B041-88; Walker, K. M.; The Urea Content of Mariboro KS Reconstituted
Tobaccos 1987-1988 Product Manufacture

o
RES-G004-88; Hass, W./Heemann, V. /Koene, H. C./Kopke, U.; Taste modifier No. 7,
Nicotine Scavengling - A Consequence of Ammonia Releass

MEM-B027-89; Walker, K. M./Jenkins, C. B.; Determlnation of Urea in Experimental
Paper Reconstituted Tobaccos

PGS-B009-89; Ems, J. L; Alpine Full Flavor and Lights Sf?(les from Philip Morris

PGS-B025-89; Ems, J. L: Marbore Ultra Lights KS and 100's Indiana and Oregon Test
Market Test Market Products ®

MEM-B026-89; Maynor, H. W.; Quantitalive Determination of 2,5/2.6
Deoxylructosazines In Marlboro KS, Eli Cutter, B&W PM Blend Simutatlon, Winston KS
and Doral K3 >

PS-B003-89; Ems, J. L.; Marboro KS Menthol-Recent Findings
MEM-B009-89; Gordon, D. L.; Changes In Winston KS ¢

MIS-L059-88; Harding, B. C.; Project Globe: Competitor Product Strategy, Part 6; Siik
Cut *

MIS-L060-88; Crellin, R. A /Harding, B, C.; Prb]ect Globe: Competitor Product
Strateqy, Part 7: Marboro Lights

MIS-L067-88: Crellin, R. A /Harding, B, C.; Project Globe: Competitor Product
Strategy. Part 8: Kent

¢
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MIS-Lo68-88; Crellin, R. A./Harding, B. C.; Project Globe: Competitar Product
Strategy, Part 9: Cartier

MI3-L062-88; Creilin, R. A./Harding, B, C.; Project Globe: Competitor Product
Strateqy, Part 10: John Player Special

MEN-B035-89; Agyel-Aye, K.; Analysis for Possible Presence of Binders on Paper
Recon from Marboro KS (4/88)

MEM-B038-89; Walker, K, M.; Purge-and-Trap Analysis of Marlboro KS, Winston KS,
Dorat KS and B&W Blends

PG3-B031-89; Moldoveanu, 8. C./Chakraborty, B. B,/Colby, D, A /Wang, M.; Pyrolysis
GC-MS of the Polymerle Materials from the Sugar-DAP Reactions
Lﬁ

R&D-B032-89; Johnson, R. R.; Ammonia Technology Conference Minutes, Loulsville,
KY May18-19, 1989

PGS-8040-80; ﬁoldoveanu. S. C./Johnson, R. R.; Use of PY-GC-MS to Estimate Strip
Blends

PGS-B041-89; Colby, DA, fJohnson, R. R.; Routine and Semi-Routing Tobaceo
Chemistry Measures on Adverb Samples

MIS-H003-89; Product Specialists Meeting Book Il Leaf and Process

6FLN-B050-89; Alford, E. D./Hashimoto, $./Johnson, R. R.; Factor Analysis of DS
Scan Data Y :

FLN-B057-89; Colby, D. A./Johnson, R. R.; Adverb Cigarette and Smoke Chemilstry
Evaluations '

5
FLN-B059-8%; Moldoveanu, 8. G./Alford, E. D./Johnsor, R. R.; Pyrolysls Comparison
of the Dark Recons Fram Marlboro KS and Ell Cutter '

FLN-B055-89; Ritey, K. A.: Smoke Quality of XEBR Formulations For Project Adverb:
Internal and Dupont Assessments

<
R&D-B053-89; Lauterbach, J. H./Johnson, R, R.; The Praject Adverb Study of
Marlboro KS

FLN-B070-89; Alicrd, E. D./Johnson, R. R.; A DS Scan Stdy ot:Competitive Paper
Reconstituted Tobaccos

FLN-B007-90; Johnson, R. R.; Tobacco Particles Slzes and Welghts in Marboro KS
and In Adverb Samples e

FLN-BD12-90; Johnson, R. A.; Second Series of Adverb Cigarettes: PSD's of Blend
Components &

R&D-M002-90; Rodrigues, A. A. §.; Study on Pyrazine Precursors

FLN-B083-85; Honeycutt, R. H.; Comparisons of Viceray, Marlbora, and Winston KS®
Smoked Through Charcoal Fliters

FLN-B0&2-85; Honeyeutt, R. H.: Comparisons of Viceroy, Marboro, and Winston KS W
Smoked Through a Cambridge Pad

R&D-B031-90, Johnsan, R. R.; Second Annual Ammonla Technology Conference:
Commercialization of Ammonia Technology Loulsville, Kentucky, June 11-13, 1980
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FLN-BO0&-91; Burch, T, H./Moldoveanu, S. C./Johnson, R, R.; Paper Reconstituted
Breakup Is Not Due to Factors That Are Analyzed by the D's Scan Method

PGS-B002-91; Houpt, 8. T.; Evaluation of Commercial Low Sldestream Papers
FLN-B061-20; Johnson, R. R.; Thickness of Mariboro and Richland Recon Strands

FLN-B069-80; Burch, T. H./Moldoveany, 8. C./Johnson, R. R.; DS Scan Study of
Paper Reconstituted Tobacco in Marboro

PGS-B049-90; Afford, E. D./Matiella, J. E.; Development of Detalled Smoke Analysis
Scans

FLN-B024-81; Moldoveanu, 8. C./Jobnson, R. R.; Routine Anatysls on Best CPT2 and
Several Mardboro Verslons

FLN-B0O21-91; Burch, T. H./Moldoveanu, 5. C./Johnson, R. R.; DS Scan Studies of
Band-Cast Recogsz Richland Vs. Matiboro

PGES-B032-91; Moldoveany, 8. C./Walker, K M./Burch, T. H./Rouse, C. A.; Analytical
Results Regarding CPT-2 Revlaw Questions

CMP-B055-91; Qlges, T’\ Competitive Strategic Assessment Updates

Alford, E. D.; DS Analysis of Stgms Used in Marlboro

Alford, E. D,; Faper Recon from Marlboro KS and Marboro Menthol Lights 100's
Alford, E. D.; Paper Recons from Austrian and German DP Marlboro K3

Alford, E. D.; RJR Paper Recons

o
PGS-B068-89; Thompson, B. T./Hashimaoto, S.; Blerx Differentlation by Near Infrared
Spectroscopy .

Filho, |. V.; World-Wide Best Project Reports No. 4 (SC)

Moldoveanu, S. C./Kulshreshtha, N. P.; Comparison of Marlboro KS and Winston K8
from Russia with Those Marketed In U.S A, P

Moldoveanuy, 8. C./Kulshreshtha, N. P.; DS Scan Identification of Several
Sugar-Ammeonla Chemistry Compounds in Dark Recon s

PGS-B008-92; Moldoveanu, 8. C./Conway, W. R./Kulshreghtha, N. P.; Analytical Data
on Several Dark Recons -

PGS-B007-92; Moldoveanu, 8. C./Conway, W, B./Kulshreshtha, N. P.; Analytical Data
on Several Paper Recon Materials

&
PGS-B009-92; Moldoveanu, $. C./Kulshreshtha, N. P./Agyel-Aye, K.; DS Scanand
Other Analytical Results on Single Strand Paper Recons from Marboro K3

PGS-B017-92; Moldoveanu, 8. C./Kulshreshtha, N. P./Frank, D. M./Gordon, D. L.; D§
Scan Comparison of Marlboro KS trom Different Countrles

Gordon, D. L.; Meetings with Dr, Kausch {October 1-2, 1991)

W

Gordon, D. L.; WWB Product Development Meeting {January 1892)

Hollweg, Dr./Edelbuettel-Einhaus, Dr.; Marlboro Eurcpe ¢
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‘ ' & 240. Harris, I. R, /Stotesbury, S, J.; The Analysis of Room Temperature Yolatile Compounds

| 241, lwin, W. D. E./Crellin, R. A.; Marlboro Brands from U.S.A. and Germany

| J > 242. R&D-L026.91; Irwin, W. D. E.; Marboro KS and Two Competitor Brands in Five Markets

243, Schneider, W./Barels, J./Hass, W./Heemann, V.; WWB PM Products
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TABLE A-1
MARLBORO SALES VOLUMES .
RN S T T M_ARLBO.RO T R )
 MANUPACTURE " | MARLEOED  TQTAL :| i STICKS | 7~ L
COUNTRY " LOGATION = | DATE | MKTSIARE | MARKET | (MILLION) 2
USA UsA 1991 26.2 509100 133384
USA EXPORT TOTAL USA 1991 108600 | TOTAL PM EXPORT
HONG KONG USA 1939 6.3 7150 2631 (7
KOREA USA 1935 91700
SINGAPORE USA 1991 229 3600 ¢ sm
UK B 1990 24 99600 2390
BELGIUM E* 1991 11| o 17500 1186
HOLLAND “E- 1991 0n.e 17200 3440
FRANCE “E- 1591 12.6 97100 19032
DENMARK -E- 1950 05 6600 33
GREECE "E- 1590 3.7 25000 1073
SWITZERLAND B 1951 < 223 16100 590
MORWAY “E" 1990 12.8 2900 n
FINLAND "E” 1991 M2 T200 2246
AUSTRIA AUSTRIA 1950 .7 14403 1397
_TTALY "EATALY P 1950 18.4 94600 17406
SPAIN “E" 1591 12.4 24500 10478
CAMARY IS “E%2 1990 17.2 4300 826
SWEDEN -E- 1990 6.2 10800 670
© TOTAL 66138 |
GERMANY o GERMANY 1590 21.6 12(500 28674
IAPAN JAPAN 1990 1.3 270500 kLy0) |
AUSTRALIA AUSTRALIA 1590 1.9 34600 657 :
MALAYSIA MALAYSIA 1939 3.4 17800 605 | SHARE 1S PM TOTAL
VENEZUALA VENEZUALA 1950 17 19700 729
BRAZIL BRAZIL 1991 2.1 155700 3270
ARGENTINA ARGENTINA 1991 12.1 900 4223
GUATAMALA . GUATAMALA 1990 | 2.4 1800 43
PANAMA PANAMA 1991 | 15.5 729 113
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TABLE A-2
' MARLBORO XS »
BLEND COMPOSITION

MANUPACTURE ' LIGIT % DARK . % TOTAL | : % TOTAL .

L COUNTRY LOCATION "DATE ;. % EY. | %STEM |. RECON & RECON ‘i- RECON {. BY-PRODUCTS

SALDE USA 1986 1801 . 4.0 15.0 50 0 zcv.t:tr 24.0

SAUDI UsA 1989 13.5 4.7 14.9 54 20.3 25.0

SAUDI USA 1990 10.3 _ 2.3 17.4 58 3.2 25.5

" AVERAGE : 13.9 3.7 " 158 54 21.2 24.8

THAILAND USA 1991 2.2 2.t 156 7 43 19.9 22,0

THAILAND USA 1991 3.4 1.5 14.3 7.8 22,1 21.9

THAILAND USA 1992 5.0 2.2 O 145 6.8 203 235

TAIWAN USA 1989 9.0 2.3 18.3 6.7 5.0 27.3

TATWAN uUsa 1991 8.4 1.6% 134 7.1 20.5 2.1

TATWAN USA 1992 7.6 1.4 20,0 55 25.5 269

SINGAPORE USA 1986 nol o 1.0 7.0 7.0 2.0 27.0

SINGAPORE USA 1939 2.4 2.6 17.9 6.2 24.1 26.7

SINGAPORE UsA 1990 9.3 35 16.2 49 21.1 24.6

PARAGUAY USA 1939 7.5 3.0 16.3 64 227 5.7

PARAGUAY UsA 1950 5.7 34 16.1 6.3 74 25.3

PARAGUAY UsA 1951 s2i 2.7 16.5 6.0 2.5 25.2

PARAGUAY USA 1992 7.3 24 153 1.6 229 | 25.3

KOREA USA @ 1991 7.7 1.0 18.5 52 3.7 24.7

ISRAEL USA 1989 8.5 29 17.3} 6.1 73.4 26.3

ISRAEL Usa 1990 10,1 2.9 15.8 6.6 22.4 25.3

ISRAEL USA 1951 7.2 2.3 17.7 7.0 4.7 27.0

—- HONG KONG o Usa 1936 1.0 3.0 16.0 50 21.0 24.0
N HONG KONG USA 1990 9.1 2.7 19.7 6.5 26.2 28.9
o HONG KONG USA 1990 65 21| 203 6.2 26.5 28.6
HONG KONG USA 1992 8.7 5.1 15.3 3.0 233 28.4

o CHINA USA 1991 7.8 2.2 1.1 7.1 252 2741
c: & CHINA USA 1992 7.3 2.3 17.4 5.6 230 25.1
g AVERAGE 24 2.5 (6.8 ‘6.3 232 25.7
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TABLE A-2
MARLBORC KS A
BLEND COMPOSITION
['" o - % TOTAL T e
L MANUFACTURE _ | Cf LISUT % DARKT! % TOTAL | % TOTAL
_COUNTEY | LOCATION .| DATE 3 %ET ! % SIEM:|: RECON | RECON | . RECON | ‘BY-PRODUCTS
| -

USA USA N 0.0 0.0 18.4 s 134 18.4
UsA UsA 1978 6.0 6.4 9.3 (2.0 203 2.7

USA UsA 1981 10.8 48 14.0 75 215 26.3
USA USA 1986 10.0 2.7 15.5 6.6 2.t 24.3

USA USA 1991 7. 2.9 174 54 22.8 25.7
USA Usa 1992 6.8 £9 1821 5.4 23.6 25.5
AVERAGE 91-92 C 72 2.4 17.3} 54 232 256

; © ;
VENEZUALA VENEZUALA 1991 0.0 121 0.0 182! 182 0.3
N
PANAMA PANAMA/USA 574 2.3 £.6 . . 19.4 28.0
PANAMA PANAMA 1991 0.0] @ 99 9.2 0.0 9.2 19.1
PANAMA PANAMA 1992 0.0 s 0.3 0.0 0.3 2.8
AVERAGE 91-92 0.0 10.7 2.8 0.0 9.8 20.5
[
BRAZIL BRAZIL 1974 0.0 23.0 0.0 0.0 0.0 23.0
BRAZIL BRAZIL © 1975 0.0 17.0 0.0 0.0 0.0 170
BRAZIL BRAZIL _ 1986 0.0 22.0 o0 0.0 0.0 2.0
BRAZIL sRAZIL Y] 1991 0.0 20.0 2.0 0.0 0.0 20.0
AVERAGE S 0.0 20.5 0.0 0.0 0.0 20.5
©

ARGENTINA ARGENTINA 1986 0.0 2.0 0.0 0.0 0.0 22.0
ARGENTINA | o ARGENTINA 1992 0.0 21.2 0.0 0.0 0.0 21.2;
AVERAGE 0.0 216 0.0 0.0 0.0 21.6
GrRMANY GERMANY 1974 0.0 19.3 6.6 0.0 6.6 25.9
GERMANY GERMANY 1980 0.0 12,0 0.0 0.0 10.0 20.0
SGERMANY GERMANY 1986 7.0 5.0 19.0 0.0 19.0 70|
GERMANY GERMANY 1989 5.1 ) 217 0.0 207 25.9
GERMANY GERMANY 193¢ 8.2 6.3 24.4 0.0 244 0.7
GERMANY GERMANY 1991 4,1 3.0 0.3 0.0 201 233 ]
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TABLE A-2
MARLBORO XS o 5
BLEND COMPOSITION
T = o [ & TOTAL | S T e

- b MANULACTURE - ! ~ UIGHT | :% DARK.|.% TOTAL |-~ % TOTAL
_COUNTRY | LOCATION _DATE | B ET j %STEM | .RECON.| 'RECON :{- RECON '| BY-PRODUCTS

GERMANY GERMANY 1992 4.8 .0 271 0.0 o270 381 :

GERMANY GERMANY 1992 15.0 1.0 18.0 0.0 18.0 i)

GCERMANY GERM_ANY 1992 _ 22.0 @

AVERAGE -74 7.1 223 0.0 2.3 294
INDONESIA INDONESIA/USA 1992 8.3 32 1501 ¥ 3.7 18.7 219
MALAYSLA MALAYSIA 1986 80 201 9 Lo 4.0 15.0 17.0
MALAYSIA MALAYSIA 1990 654 9.7 55 oo 55 15.2
MALAYSIA MALAYSIA 1991 19 9.63 .9 5.7 LN 18.2
MAY AYETA MALAYSIA HevH 7. 6.2 0.0 3.t £.1 143
MALAYSIA MALAYSIARIR} 1992 0.0 Q 10.0 17.2 0.0 11.2 27.2

AVERAGE 369! 75 59 4.9 4.5 9.3 16.2
JAPAN JAPAN 1986 0.0 3.0 V120 0.0 12.0 0.0
JAPAN JAPAN !?g? 0.0 Q.0 15.0 0.0 15.0 150

AUSTRALIA AUSTRALIA 1574 0.0 13.2 2.3 [+ 1] B.2 2.0

AUSTRALIA AUSTRALIA € [986 15,0 13.0 0.0 0.9 0.0 1.0

UK BELGIUMS/ "C™ 1974 0.0 L1 0.5 0.0 1.5 21.5

UK BELGIUM/C™ 19256 11.0 4.0 10.0 4.0 14.0 12.0

UK {\BELGIUW'C' 1991 1.2 16.3 _

YUGOSLAVIA YUGOSLAVIA 1989 00 0.0 13.1 57 138 18.8

YUGOSLAVIA YUGOSLAVIA 1990 0o 0.0 136 10 16.6 16.6

SWTTZERLKND SWITZERLAND 1873 0.0 o 0.0 7.0 7.0 18.0
SWITZERLAND SWITZERLAND 974 a0 s . * 7.2 16.3
SWITZERLAND SWITZERLAND 1930 0.0 10.0 .0 2.0 12.0 22.0
SWITZERLAND SWITZERLAND 1986 [0.¢ 2.0 16.0 6.0 2201 24.0|
SWITZERLAND SWITZERLAND 198¢ 63 ! 3.5 163 T.0| 213 26.8 .
SWITZERLAND SWITZERLAND 1990 | 105 | 2.7 182 471 22.9 ] 25.6 J
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TABLE A-2
MARLBORO KS 5
BLEND COMPOSITION
L T TOTAL . T TS
MANUFACTTRE i g ~ LIGHT | % DARK. i % TOTAL || % TOTAL
COUNTEY [.OCAT.ON DATE ., % LT | % STEM | RECON | RECON | RECON. | BY-PRODUCTS
SWITZERLAND SWITZERLAND 1991 110 2.9 18.0 4.1 2 221 25.0
SWITZERLAND SWITZERLAND 1992 8.7 42 22.1 4.7 26.% 31.0
SWEDEN -c- 1980 { 00! 6.0 7.0 59 2.0 1.0
SPAIN UsA 1980 8.7 0.0 , 95 2.5 12.0 12.0
SPAIN SPAIN 1989 72 13 12.% 74 202 231.5
SPAIN SPAIN 1980 95 41| 1nef 59 17.8 218
SPAIN SPAIN 1991 7.9 15! 14.0 6.3 20.3 PERS
ITALY -c- 1991 8.7 28, 0 185 24 218 24.7
HOLLAND - 1980 40 10.0 4.0 14.0 18,0
HOLLAND cr 1989 56 2.5 19.3 53 24.5 27.1
HOLLAND -c- 1590 7.8 3.2 19.3 5.6 24.9 28.1
HOLLAND on 1991 78| o 1.9 21.0 53] 26.3 22
GREECE g 1950 7.8 44 219 451 26.4 30.3
GREECE -c- 1991 132 1.1 163 6.7 23.5 24.6
GREECE “ce 1992 5.4 37 L2158 45 28.0 L
FRANCE -c- 1920 0.0 4.0 9.0 4.0 13.0 17.0
FRANCE ~c* 1991 1.6
FINLAND FINLAND 1974 0.0 14.7 . . 6. 21.0
FINLAND FINLAND ¢ 1930 9.0 3.0 50 1.0 80! 210
FINLAND FINLAND 1991 17.5 7.5 25.0
DENMARK SWITZERLAND/C™ 1980 0.0 10 10.0 6.0 16.0 19.0
BELGIUM BELGIUM/C" 1980 0.0 9.0 5.0 5.0 1.0 200
BELGIUM  BELGIUMFC* 1992 7.5 3.0 19.4 5.8 25.2 28.2
AUSTRIA AUSTRIA 1980 0.0 1nol 2.0 3.0 1o 22.0
AVERAGE 26-97 R 5 2.6 17.1 5.4 23 4.4
P

* QUALITATIVE NOT QUANTITATIVE

%
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TABLE A-3
MARLBORO KS
AMMONIA CHEMISTRY
'MANUFACTURE .. | | BT BTt Nt B ST TUEIDEE . SN
COUNTRY CULOCATION 7 7 | DATE | ALKALOIDS |- AMMONIA | 'PHOSPHATES | UREA”
]
SAUDI USA UES 1985 2.00 0.19
SAUDI UsA UES 1989 1.97 e 07
SAUDI USA UES 1950 2.17 0.3
SAUDI UsA UES 1991 o 0.9
AVERAGE ' ' 2.05 021 |” 038
CHINA USA UE 1991 1.32 0.7
CHINA USA UE 1992 137! 0.31 0.9
HONG KONG UsA UE 1986 1.39: 0.26
HONG KONG USA UE 1990 1.95 0.7
HONG KONG USA UE 1990 ; O 204
HONG KONG USA UE 1991 0.25 10
HONG KONG USA UE 1992} 1.8¢ 0.30 0.3
IRAN USA UE 1992 1.53 .16 0.9
ISRAEL USA UE 1991 7.00 0.32 0.8
ISRAEL USA UE 1989 209! Q%
ISR:EL USA A UE 1990 2.02 0.3
KOREA USA UE 1991 1.76 0.31 0.7
PARAGUAY USA UE 1989 1.98 0.9
PARAGUAY usk UE 1990 2.07 0.1
PARAGUAY USA UE 1991 1.50 0.3
PARAGUAY © usa UE 1992 1.98 0.25 0.9
RUSSIA USA VE 1992 1.88 0%
SINGAPORE USA UE 1986 2.00 .29
o= SINGAPORE UsA UE 1989 2.15 0.8
;; SINGAPORE USA UE 1990 203 0.8
TAIWAN USA UE 1989 2.13 0.8
) TATWAN USA UE 1951 192 1 03
o TAIWAN USA UE t991 0.24 1.0
g TATWAN UsA UE 1992 1.96 0.31 08
= THAILAND UsA ue 1991 197 024 0.9
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TABLE A-3
MARLBORO KS
AMMONIA CHEMISTRY
" MANUFACTURE CT < S I T
COUNTRY - LOCATION ' DATE | ALKALOIDS | AMMONIA  PLIOSPHATES | UREA-
|
THAILAND Usa UE - 199t 1.92 041 Lo
THAJLAND USA UE 1992 | 1.7 0.37 G 06
AVERAGE - * 194 0.28 0.8
? H
Usa USA u 1970 2.00 046 t.1 g
UsA USA v 1974 .90 0.38 L1
USA UsA v 198 1.7 2 o3 ;
UsA USA u 1985 1.87 0.25 ! 0.09
UsA UsA U 1986 1507 0.27 ]
USA UsA v 1991 1.91 0.28 09! 0.18
USA usa u 1991 O e c24 02
usa USA U 1992 178 0.2% 1.2
UsA USA u 19921 1.81 0.35 0.8 0.19
AVERAGE 1.87 0.2 11 0.5
VENEZUALA VENEZUALA sv 1991 199 0.41 1.0
>
PAMAMA PANAMA/USA  SSP 1974 1.51 0.38 ! 1.6
! PANAMA PANAMA sSSP 1991 2.03 0.17 0.5
[ panama PANAMA ssp 1952 2.08 0.18 0.5
' AVERAGE 91-52 D206 0.18 0.5
©
GUATAMALA GUATAMALA  55G 1991 1.56 0.6
{\
BRAZIL BRAZIL sB 1974 t.0oo ot 07
ZBRAZIL BRAZIL 5B 1975 1Ly ot 07
BRAZIL BRAZIL sg ! 1926 211 To0a3;
. BRAZIL | BRAZIL B 1591 2.37, 0.15 | 12
BRAZIL : BRAZIL 5B 1991 240! 0.23 Lzl
i’_A‘.-"“tA(‘!.é“u—'.’-‘ [T At o?f :
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TABLE A-3
MARLBCROKS ~
AMMONIA CHEMISTR
COUNTRY ..| ° LOCATION - DATE | ALKALOIDS | AMMONIA" | PHOSPHATES | UREA
ARGENTINA ARGENTINA SA 1986 (.93 0.10 =S
ARGENTINA ARGENTINA SA 1992 2.01 0.5
@&
GERMANY GERMANY G 1974 1.72 0.13 0.9
GERMANY GERMANY G 1980 1.56 , 015 0.3
GERMANY GERMANY g 1936 1.9t 0.12
GERMANY GERMANY G 1987 1.50 0.18 1.4
GERMANY GERMANY G 1939 2.09'f 0.3
GERMANY GERMANY G 1990 1.38 08
GERMANY GERMANY G 1991 ° s 0.6
GERMANY GEPMANY G 1991 1.70 0.11 Lo '
GERMANY GERMANY G to9t " 0.17 0.8 i
GERMANY GERMANY G 1992 1.85 0.17 0.7
GERMANY GERMANY a 1 1992 1.83 1] 0.16 10!
AVEDAGE T4.86 I 17 N1z !
AVERAGTETTZ 181 o] Y
MALAYSIA MALAYSIA FEM t986 1.81 0.21
MALAYSIA MALAYSIA FEM 1990 2.02 0.7
MALAYSIA o MALAYSIA FEM 1991 1.81 0.1 1.3
MALAYSIA MALAYSIA FEM 1991 2.07 0.7
MALAYSIA MALAYSIA FEM 1991 L% 0.8
MALAYSIA MALAYSIA(RIR)  FBEM 1992 Lot 0.42 a5
AVERAGE 8£-21 rezt 0 no
JAPAN TAPAN FE? 1986 1.96 | 0.11
IAPAN JAPAN FE! 1991 0.15 0.7
JAPAN JAPAN FES 1992 1.95 ‘ 0.15 0.5
[
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TABLE A-3 2
MARLBORO XS =
AMMONIA CHEMISTRY ) z,
——— — ANUFACTURF | 1—” *—'—% —'-—— % EEE L % 5 :
COUNIRY |  LOCATION * DATE ' ALKALOWDS | AMMONIA  [MOSPHATES | UREA - oy
; | ! | z
INDONESIA | INDONESIAUSA  FEI 1992 17! 0.32 06 ot
| | S =
AUSTRALLIA AUSTRALIA FEA 1974 .26 0.06 0% z
AUSTRALIA AUSTRALIA FEA | 1985 2.14 014! . 7
AUSTRALIA AUSTRALIA FEA 1991 0.07 0.8 Z:
- L 2
UK BELGIUM/"C*  E 1974 1 185, 0.00 0.7 uc}
UK [ BELGIUM/IC~ E 1982 2.06 e.12 -
UK BELGIUM/°C=  E 1986 138! 0.24 =
UK BELGIUMIC-  E 1991 s 0.26 g :
AUSTRIA AUSTRIA E 1920 151 021 0.6 ~
AUSTRIA AUSTRIA E 1982 1.61 0.19 o
BELGIUM BELGIUM/IC™  E 1 I9s0 [ 1.50 | 0.30 0.6 e
BELGIUM BELGIUM/'C-  E 1982 1.68 0.28 ! =
BELGIUM BELGIUM/C* £ 1992 1.73 0.32 0.7 | =
CANARYIS UsA E 1980 1.78 0.38 o.s[ :‘_]
DENMARK SWITZERLAND/"C™ E 1930 .77 0.32 0.6 =
DENMARK SWITZERLAND/*C™ E 1982 177 0.25 =
FINLAND FINLAND E 1974 178 0.18 1.0 ~3
FINLAND FINLAND E 1980 1.50 0.18 | 05 g
FINLAND FINLAND B 1982 1.80 0.16 f =t
FRANCE - E 1980 L7 032 0.6 5
FRANCE -c* E 1982 1.78 027 r 3 :
- FRANCES -c E ] 1991 0.28 09 % '
s GREECE < £ 1950 1.99 07 &5
& | ZGREECE <" E | 1991 1.84 0.8 =
e GREECE c- £ | 1992 2.00 0.28 0.3 %
o . HOLLAND - E f 1980 ! 189 0.2t 0.6 %
g HOLLAND -c- E 1982 | 1.30 0.28 f P
<o HOLLAND “ce E 1989 1.83 | 0.8 £
b2 ™ HOLLAND | -c- E 1990 .98 | | o.?; b
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TABLE A-3 ?:
MARLBORO K$ v b
AMMONIA CHEMISTRY z
" MANUFACTURE " . I I R R >
CCOUNTRY | LOCATION - i 1 DATZ © ALKALOIDS | AMMONIA. | PHOSPHATES | UREA :
1 ! =
HOLLAND - £ 1991 179 0.9 =
ITALY - E 1950 t.31 I =
ITALY -c E 1991 .20 0.23 0.9 s
| NORWAY SWITZERLAND E 1930 1.33 0291 4 0.6 "-;"
NORWAY "SWITZERLAND E 1982 172! 0.28 7
POLAND FOLAND E 1980 1.68 5 7
SPAIN USA E 1930 1.30 0.35 07 (o
SPAIN SPAIN E 1932 202, 0.21 1 >
SPAIN SPAIN E 1989 2,007 0.8 s
SPAIN SPAIN E 1990 2.02 0.8 =
SPAIN SPAIN E 1951 S g0 05! 4
SWEDEN - E 1930 1.82 029 0.6} -
SWEDEN -c- E 1982 2 1.75 0.28 <
SWITZERLAND SWITZERLAND  E 1973 1.96 =
SWITZERLAND SWITZERLAND  E 1974 191 0.25 13 e
SWITZERLAND SWITZERLAND  E 1980 t.87 0.31 0.6 g
SWITZERLAND SWITZERLAND  <E 1980 1.8 0.40 1o =
SWITZERLAND SWITZERLAND & 1982 L7 0.28 Sf
SWITZERLAND SWITZERLAND  E 1986 1.34 0.25 -
SWITZERLAND SWITZERLAND E 198% 1.85 0.6 &
SWITZERLAND SWITZERLAND  E 1990 2.06 | 0.8 3
= SWITZERLAND WITZERLAND  E 1991 1.73 0.23 1.1 5% ]
et SWITZERLAND SWITZERLAND B 1991 2.29 0.9 : ;
o SWITZERLAND SWITZERLAND K togz 1.76 0.32 0.6 -~ P
YUGOSLAVIA YUGOSLAVIA & 1939 1.89 0.7 T
g; YUGOSLAVIA |  YUGOSLAVIA  E 1990 2.1 0s g :
-~ AVERAGE ' LB 0.27 038 | 3
[age] =i
L2
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TABLE A4
MARLBORO XS .
CASING CHEMISTRY
PEER o T e T ‘ Cow ity CREDTOT]
L MANUFACTURE [ % 1L % o L R % 7otaL|ribueme  © « .1 % ipoiol¥c) SUGAR ‘TOT-RED
COUNTRY |- "LocaTION * | DATE| PG |GLYCERINE[COCOA [LICOR 5 SUCARS] SUGARS IGLUCLSE 1L T TOSEISUCROSE, RATIO | RATIO | SUGARS
i
THAILAND UsA 199t | 1.9 22] 05 07| 121 8.5 . 0.86 .70 1.6
THAILAND USA 1911 1.3 21, o5 07! 12 8.5 0.56 0.70 17
 THAILAND USA 992 15 2.3 0.7 07 110 1.1 0.23 0,74 2.9
TATWAN UsA 1939 | 1.8 2.3 o5 07| 124 8.9 0.78 0.72 35!
TAIWAN USA 91| 1.9 2.3 0.6 08| 128 9.1 0.83 0.7 a7l
TAIWAN USA 1991 0.5 >o27 3.7 2.4 :
TAIWAN USA 1992 1.9 24 0.5 o8] 121 9.6 079 Do 2.51
SINGAPORE Usa ross | o7 1.7 13l o 84 0.41 0.74 2.9
SINGAPORE USA 1989 1 1.6 2.0 0.5 06! 121 58 0.20 0.713 3.3
SINGAPORE UsA 1990] 1.6 2.0 0.5 07| G113 8.3 .20 8.13 10
SAUDI UsA 1986 0.5 7 10.8 2.2 0.29 076 2.6
SAUDI USA 1989 | 1.5 2.0 04 o 08| 115 72] 075 0.63 43
SAUDI USA 190] 1.5 Lo 0.7 08] 123 8.4} 0.79 0.68 1
SAUDI USA 1991 0.5 ' 24 36 27
RUSSIA USA 1992 ! 1.5 76 : 0.66 33
PARAGUAY USA 1989 ] 1.8 22 0.5 o] 1o 71 073! o058 49
PARAGUAY USA 19901 1.6 222 0.5 07! 104 6.6 0.73 0.63 3.8
PARAGUAY USA 1951 | 2.0 2.3 07 07! 123 33 ! 0.57 0.67 4.0
PARAGUAY UsA 92| ro 27 0.5 061 111 76 0.37 0.62 15
KOREA UsA 199t 1.8 2.3 0.5 08| 118 79 0.78 0.67 35
ISRAEL USA by 1989} L6 221 05 08 119 3.4 5.73 071 3.3
ISRAEL UsA 19901 1.7 2.2 05 08| 2.9 8.5 077 0,66 44
ISRAEL Usa 1991 18 2,3 0.3 07! 133 9.0 0.78 0.65 48
IRAN USA 19921 1.7 2.2 9.6 59 0.7 072 2.7
HONG XONG USA 1936 0.8 1.7 . 1.4 78 0.47 0.68 16
HONG KoONg |2 UsA 990] 1.9 1.9 0.5 o8| 117 7.7 00! 066! 40
HONG KONG USA 1991 0.5 2.9 1] 2.1
HONG KONG UsSA 19921 22 2.8 0.6 08 117 22 078 0.70 25
CHINA UsA et 18 22 0.6 or| 115 7.6 ‘ 082 0.65 19
CHINA UsA 1992 1.9 230 05 o3| 124 8.5 083|069 3.9
1.5 22{ S 07 1B 3.1 T2 17 25! om 0.69 36
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TABLE A~4 ‘7

MARLBORO KS NE

CASING CHEMISTRY =

. _ 3 ! T g T ., [rEDITOT] z

o BEANUEACTURE | T L& ] w4 TOTAL REDUCING % T "%  |PGIGLYC| SUGAR |TOT-RED -

. COUNTRY |. LOCATION - | DATE| PG |GLYCERINE|COCOA LICURICESUUARS| SUGARS [GLUCOSE[FRUCTOSEISUCROSE| RATIO | RATIO | SUGARS a

| ' z

d, =

UsA | Usa 19741 0.9 Le| o 24, 87 7.5 25 056 08 1.2 ~

USA UsA 1981 1.3 18 9.5 551 ” ‘ 02| ose 40) - Z

usA - USA 1985 1.1 2.5, 1z 89 044 07 2.3 7

USA USA 1986 | 1.7 215 06 09| 124 9.5 13 2.8 390 oS8t o 2.9 Z

USA USA 199t | 1.9 230 05 09| 12 g5l 17 2.7 7] 083 047 42 5

Usa USA 1990 | 18 25! 10.7 83} o7 om 2.4 =

UsA USA 1991 0.5 @b 33 3.3 30 ! o’

UsA UsSA 1992 | 2.0 24 04 08| 123 8.4 ] ; 033! o072 3.4 =

USA UsA 1992 | ! 1.8 10.5 0.29 13 =

{19 230 05 08 120 9.2 2.3 2.9 12f 030|077 2.8 ~

Q 3

—_

VENEZUALA | VENEZUALA | 1991] 1.1 14| 04 rol 127 29 02| o070 38 =

' _ =

FPANAMA PAMAMA/USA 1974 1.2 ‘61_7 [+ ) 0 9.9 7.0 0.7 J07 .9 E

PANAMA PANAMA 1991] L2} 17{ 05 0.7{ 105 64 0.7t 0.61 4.t =

PANAMA PANAMA 92| 15 20{ 06 08| 12| 60 075 054 52 S

? 1.4 19| 06 08/ w09 62 | 013 058 4.7 -

. %

BRAZIL BRAZIL 974 | 0.8 £t 05 o8] 164 10.6 0.713] 065 5.8 =

BRAZIL BRAZIL 19751 0.7 L7{ 05 12} 135 105 36 04 0.78 3.0 2

oo BRAZIL BRAZIL, 1986 | 0.9 0.9 9.1 8.5 1.00 0.93 0.6 =

o BRAZIL BRAZIL 1991 04 09! 06 10{ 63 s7 I oaal  om L1 <

o BRAZIL , EBRAZIL 19911 0.6 1.0 - 7.5 6.7 i . 080 0.89 0.8 O

- 0.7 tt} oS 1o 107 g4 36 06| 082 2.3 bt

&> _ . Z

i ARGENTINA | ARGENTINA | 1986} 2.1 0.1 118 9.4 D o8 44 S
St ARGENTINA | ARGENTINA | 19921 2.8 46| - 85 0.5 6.

it . ;

GERMANY GERMANY 1974 0.0 s0| o7 L6 136 1ns ' ooo| oesi 2
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TABLE A4
MARLBORO KS 5
CASING CHEMISTRY
o T T TTRT T S R = RED/TOT] = . .
!OMANUEACTURE %4 = IR [ TOTAL REDUCING % ¢ % % " IPGIGLYC| SUGAR %TOT-RED
COUNTRY. ; - LOCATION DATE| PG [GLYCERINE COCOALICORCESUGARS, SUGARS GLUCUSEFRUCTOSE{SUCROSE| RATIO | RATIO ;| SUGARS
N o
GERMANY GERMANY 1978 07 ’
GERMANY GERMANY 1979 | 1.5 ;
GERMANY GERMANY 1930 o 0.1 0.5 67{ 182 12.5 o 1o0 049 5.9
GERMANY GERMANY 1980 X ; 12.5
GERMANY GERMANY 1981 28] ;
GERMANY GERMANY 1982 22! ” i
GERMANY GERMANY 1983 10.4 ;
GERMANMY GERMANY 1984 100 :
GLIMANY GERMANY 1985 101 i
GERMANY GERMANY 1985| 1.6 2.3 452 1.8 0.70 0.76 16
GEEMANY GERMANY 1986 , 0.7
GERMANY GERMANY 1987 o i 10.2
GERMANY GERMANY 1987 : 8.2 6.0 0.73 2.2
GERMANY GERMANY toss : 93]
GERMANY GERMANY 1939 | 0.1
GERMANY GERMANY 1989 1.7 20 I o3 13| 140 10.0 0.85) 07t 4.0
GERMANY GERMANY 1950 I’ 9.7
GERMANY GERMANY 190 1.7 2.1 0.5 15] 2| ., 85 [ o8t 0.60 5.7
GERMANY GERMANY 1991 | 1.5 2.1 0.5 18l 145 9.6 i om 0.6 4.9
GERMANY GERMANY 1991 1. 2.1 1432 9.9 0.71 0.70 4.2
GERMANY GERMANY 1991 t.! 9.8 42 42 3.8
GERMANY GERMANY 1992 1.3 2.1 0.5 1.3] 142 9.7 0.26 0.68 45
- GERMANY GERMANY 1992 15.6 12.7 i o8ty 2.9
bt 1.4 1.3 04 2| 138 9.9 42 42 23 0.77 0.7 4.0
[{%) a i
MALAYSIA MALAYSIA 1986] 0.7 1.4 i1 8.8 0.50 0.78 25
gE MAL AYSIA MALAYSIA 1990 11 ; 1.3 0.5 6.7 1.8 &5 : Q.85 0.73 3.2
-3 MALAYSIA MALAYSIA 1991 ] 1.0 t.3 0.5 o8| 1o 7.2 0.77 0.65 38
= MALAYSIA MALAYSIA 1991 1.0 1.3 0.5 L] e 8.0 0.7 0.63 4.6/
o A MALAYSIA MALAYSIA 19%1 [*5.3 1.4 1.6 10 A 0.57: 0.60 4.6 J
1 MALAYSIA | MALAYSIA(RIR) | 1992} 1.0 1.3 0.2 02 8.4 7.0 | em 0.83 141
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TABLE A—4
MARLBORO KS -
_ o (:_Ag{_rg{} CHEMISTRY
. : Al % % 4 sl ey TrepmeT] L
. AN UFACTURE S © % T”T;\...m__ UCING, % ) % . | % i |PO/GLYC| SUGAR |TOT-RED
COUNTEY TOCATION | DATE| PG |GLYCERINE[COCOAJLICORICESUGARS SUCARS 'GLUCCSE[FRUCTOSE[SUCROSE] RATIO | RATIO | SUGARS
.; . i {
09! 13; [ 07; 1n.t! 7.8 0.70 0.7t 14
i ; |
JAPAN JAPAN 19861 1.0 18 ‘ 164 11.7 - 0.55 0.71 47
JAPAN JAPAN 1991 : 0.5 3.6 44 ]' 3.0
JAPAN JAPAN 1992 1.9 L7 07! o] 126 IR .12 0.50 5.0
|
r
INDONESIA | INDONESIAMUSA | 1992] 2.1 2.1 0.7 0.6 96| © 60| : 1.00 0.63 15
1 ! ;
AUSTRALIA AUSTRALIA to74] 14 2.5 04’ 0.7f “16.0 124 ' 8.56 0.78 1.6
AUSTRALIA |  AUSTRALIA toss! 0.7 10 132 9.3 0.70 072 317
AUSTRALIA |  AUSTRALIA 1591 Q 03 ;._ 3.4 43 13
; ;
UK BELGIUM/"C™ | 1974 | 0.0 500 0.0 0.0 831 7.6 L 000| 092 0.7
UK BELGIUM/"C* | 1982 13.2 9.5 072 3.7
UK BELGIUM/C® | 1986 | 0.9 2.1 13.1 5.8 043 0.75 33
UK BELGIUM/“C* | 1991] © 14! ‘ " ;
YUGOSLAVIA! YUGOSLAVIA | 1929 1.3 2.3 02 10! 150 10.7 0781 o7 43
YUGOSLAVIA| YUGOSLAVIA 'Omo% 1.7 2.2 0.4 Ll 144 1.0 0.77 0.76 34
SWITZERLAND| SWITZERLAND | 1973 1.2 19 os pel 120 8.3 0.63 0.69 3.7
SWITZERLAND| SWITZERLAND | 1974 1.3 25 08 14| 122 3.9 0.52 0.73 13
SWITZERLAKD| SWITZERLAND | 1920 2.1 3.0 1.s 87 0.70 0.76 2.8
SWITZERLAND| SWITZERLAND | 1980 1.5 2.1 0.4 12 142 35 0.71 0.60 57
SWITZERLANTD: SWITZERLAND 1982 12.4 7.3 0.5 %1
SWITZERLANDE SWITZERLAND 19861 06 2.0 13.32 1.2 Q.30 0.77 1t
SWITZERLAND! SWITZERLAND | 19891 1.9 15 1.6 13] 136 9.3 1.27 0.68 43
SWITZERLAND, SWITZERLAND | 1990 1% 2.3 07 ts] 1450 Y e 0.72 0.63 5.4
SWITZERLAND| SWITZERLAND | 1991 1.1 ) ! '
SWITZERLAND| SWITZERLAND | 1991 14 2.4 Iz 8.4 ‘ I oss)  oms 28
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TABLE A—4
MARLBORO KS N
CASING CHEMISTRY
¢ R | DR e & [ by REDTOT]
__— MARUFACTURE (%] %t % - % lvoraLigsbucxe] % | % % . |PG/GLYC| SUGAR [TOT-RED
COUNTRY | LOCATION . - | DATE| PG |GLYCERINE|COCOA |LICORICESUGARS| SUGARS [GLUCOSEIFRUCTOSE'SUCROSE| RATIO | RATIO SUGARS |
i '. ! i !
. ¥ I H
SWITZERLAND| SWITZERLAND | 1991} L.5 24! 05, 150 168 11.9 ; L 043 071 49
SWITZERLAND] SWITZERLAND | 192| 1.6 2.3 TR g8 0.70 0.62 5.3
SWEDEN ) 1980 | 1.2 2.1 0.4 Lt 138 7.8 o 0.57 0.57 6.0
SWEDEN e 982 | ; 12.6 7.5 0.60 5.1
SPAIN USA 1980 0.3 210 04 12| 124 6.6 0.33 0.53 5.8
SPAIN SPAIN 1932 1.0 6.6 7 0.50 44
SPAIN © SPAIN 1989 | 1.4 2.1 0.5 12] 132 9.3 067 070 39
SPAIN SPAIN 1990 1.5 22| 05 12] 1327 o 89 0.68 0.67 43
SPAIN SPAIN 1991 0 1.0
SPAIN SPAIN 1901 1.4 2.1 0.3 15] A58 1.3 0.67 0.71 45
NORWAY | SWITZERLAND | 1930 136 7.7 0.57 5.9
NORWAY | SWITZERLAND | 1982 o 12.6 76 0.60; 5.0
ITALY | c 1980 137 8.8 0.64 49
ITALY L 1991 1.5 2.1 13.2 ; 2.0 0.65 0.468 4.2
HOLLAND -c 1980 1.2 2.3 0.3 121 137! 9.1 0.52 0.66 4.6
HOLLAND on 1952 13.1 8.6 0,66 45
HOLLAND c t529 | 1.9 %3 0.6 14 130 8.7 0.83 0.67 43
HOLLAND c 1990 | 1.5 221 0.6 16 132 9.4 0.68 o7t 33
HOLLAND -c- 991 | LT 2.3 .5 151 144 9.2 074 0.64 52
GREECE - 1990 ] 1.9 24| 05 LS| 123 8.6 0.79 0.57 42
GREECE ¢ 991 | 2.0 2.3 14.3 3.5 087  0.59 58
GREECE cr 1992 19 23] o5 13] 132 9.2 0.83 0.70 40
FRANCE ca 1980 12 221 03 0.9 140 8.9 0.55 0.64 5.1
FRANCE c* 1982 13.1 9.2 0.70 39
FRANCE e 1991 1.4 3.2 3.7 37
FINLAND | Z FINLAND 1974 1.1 2.1 05 L1l mo 10.3 0.52 0.7% 2.7
FINLAND FINLAND 1980 | 0.6 2.1 0.3 09| 165 10.4] 0.29 0.63 5.1 J
FINLAND FINLAND 1982 ‘ 13.2 8.7 f 0.63 5.1 }
DENMARK |SWITZERLAND/C*l 1980 1.3 2.1 0.4 i o120 8.8 0.62 o‘c»s, 42
DENMARK [SWITZERLAND/C™| 1932 12.8 7.9 | 0.2, 49 f
CANARY IS | USA 1980 | 12.1 6.3 | es2] s3]
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TABLE A4
MARLBORO KS »
CASING CHEMISTRY
_ : : R e N N B .- ry|REDTOT| i
MANUFACIVEE D& % % % TUTALREDUCING . % | % 1 % |PG/OLYC| SUGAR |TOT-RED
| COUNTRY ‘| © LOCATION | DATE| PG |GLYCLLIME|COCOALITORICE SUGARS] SUGARS [GLUCOSE|FRUCTOSE[SUCROSE| RATIO | RATIO | SUGARS
BELGIUM | BELGIUM/C™ | 1950 1.1 20| 03 09l 140 9.1 5 0.55 0.65 49
BELGIUM | BELGIUMSCT | 1582 127 20 _ 0.63 47
RELGIUM | BELGIUM/"C™ | 1992 2.0 2.3 135 9.6 @ 0.87 0.69 4.3
AUSTRIA AUSTRIA 1950 | 0.3 27| 04 Lol 153 10.0 0.30 0.65 5.3
AUSTRIA AUSTRIA 1982 137 sl 0.62 52
AUSTRIA AUSTRIA 1991 L1
AVERAGE L4 22 0.5 1.2 13.3 89 3.2 a7 a7 0.63 0.67 45
AVERAGE 89-59¢ L6 22] 06 3] 138] © ss 3.2 37 3.7 073 0.69 4.3
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TABLE A-5
MARLBORC KS W
CIGARETTE CONSTRUCTION
RO MANUFACTURE b TOBA_CCO TomAcco " D'RY" PAPER | PAPER FILTER | FILTER | FILTER
COUNTRY. LOCATION CIRCUMFERENCE| . WEIGHT | WEIGHT | DENSITY | POROSITY | ADDMIVE | vENT i PZ | LENGTH
_F :
SAUDI UsSA 1984 24 .87 215 43 2'.81 25.6 A0 19
SAUD! UsA 1939 24.77 ) 217 205 50 2.10 3.8 70| to
SAUDI USA t990 24.67 692 224 200 5 1.10 5.2 7.0 : 19
PARAGUAY USA 1989 24.68 23 200 216 28 0.40 104 84° 19
PARAGUAY USA 1590 4.8 "6 201 my 31% 0.40 1.7 69" 19
PARAGUAY UsA 1991 24.85 208 217 207} " 0 2.50 9.9 74 19
PARAGUAY usA 1992 24.53 729 205 215 3 0.40 10.1 1.1 19
ISRAEL | UsA 1929 24.76 9 | © s 30 0.45 10.1 6.1 19
ISRAEL | UsA 1990 24.91 716 200 211 2 0.50 117 7.7 19
IRAN USA 1992 2493 714 o3 209 34 0.20 20,1 72 19
THAILAND UsA 199} 24.96 757 217 210 1% 0,50 12.5 6.3 21
THAILAND UsA 1991 24.88 76343 213 214 34 0.50 13.1 7.1 21
THAILAND USA 1992 24.92 214 42 0.50 13.1 75 7
TAIWAN USA 1989 24.35 762 216 212 34 0.50 to.! 62 21
TAIWAN UsA 1991 24,67 33| 227 201 | 2 ose! &5 76 21
TAIWAN USA 1992 24.82 760 | 217 214 45 050 117 781 21
SINGAPORE USA 1986 4.81 : 231 11 0.50 13.7 48 21
SINGAPORE UsA 18| 24.91 | 767 28} 214 a2 0.50 10.9 6.9 21
SINGAPORE USA 1950 2433 753 720 212 1 0.40 219 5.9 21
KOREA USA ts91 24.53 748 220 212 4s 0.50 25.0 6.8 2t
ISRAEL UsA 1991 24.80 743 21 212 3s 0.40 12.5 72 21
HONG KONG UsA 1926 24,35 236 4a 0.38 105 54 2
HONG KONG Usa 1990 24.89 757 217 211 7, 0.30 12.4 73 21
HONG XONG USA 1990 24.86 758 219 211 Y 1.00 8.9 72 21
HONGKONG [ ,  USA fo92 25.00 663 314 188 46 0.45 12.4 6.3 21
CHINA UsA 1991 24T 766 216 216 35 o.50 148 8.2 21
CHINA UsA 1992 24.93 763 215 213 38 0.60 12.9 77 2
i 24.85 739 218 213 35 0.47 2.9 7.1 20|
USA USA 1970 330 230 i 25 0.75 0.0 | I |
USA USA 1974 25.00 218 | 26 i |
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TABLE A-5
MARLBORO KS "
CIGARETTE CONSTRUCTICN
.. .. .| MANUFACTURE'{ ... | -~ .. . |TOBACCO| TORACCO { DRY | PAPER. | PAPER | FILTER | FILTER | FILTER
_ COUNTRY |  LOCATION .| DATE |CIRCUMFERENCE] | WEICHT | . WEIGHT .| DENSITY | POROSITY | apbmive | vent | pz. | Leworn
N
USA UsA 1981 24,98 757 | 240 211, 33 0.8 5.0
Usa USA 1985 24.50 760 221 212 40 o.51 | 95
USA USA 1936 24.84 : 208 24 o5t 108 6.4 19
UsA Usa 1926 2.83 762 219 | 213 3t 0450 103
UsA UsA 1991 24.82 757 216 | 210 16 DAST 126
usa UsA 1991 24.91 271 7 3 0.41 12.0 21
USA USA 1992 24.65 220 4 .57 14.0 21
USA UsA 1592 24.85 756 26| 2 213 3 0.54 17 8.0 2!
2481 759 213 213 35 0.49 1.6 72 21
5
VENEZUALA | VENEZUALA | 1991 25.00 77 208 - 210 15 0.40 0.0 21
PANAMA | PANAMAUSA | 197 25.00 231 27! : ;
PANAMA PANAMA 1991 24.48 693 p) 214 2 0.55 00 83 20
PANAMA PANAMA 1992 : px 0.30 Q.0 6.7 20
-5 :
BRAZIL BRAZIL to74 2450 71 37
BRAZIL BRAZIL 1975 24.60 244 31 20
BRAZIL BRAZIL 86| © 24.49 230 oy 0.62 0.0 5.0 20
BRAZIL BRAZIL 1991 24.54 704 209 217 42 0.0 7.6 20
BRAZIL BRAZIL 1991 24.43 213 4 856, 0.0 20
24.49 704 ) 208 20 4 2.59 0.0 53 20
« :
ARGENTINA |  ARGENTINA | 1986 24.63 231 0 1.67 0.0 72 20
ARGENTINA { ARGENTINA | 1990 24,65 769 206 216 28 1.30 0.0 20
ARGENTINA | ~ ARGENTINA | 1992 24.7% 748 206 208 20
' 24,69 759 206 219 2 1.49 0.0 7.2 20/
5
GZRMANY GERMANY 1974 24.80 246 30 I
GERMANY GERMANY 1978 £2 0.0 r
GERMANY GERMANY 1979 77 0.0
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TABLE A-S =
MARLBORO KS =
CIGARETTE CONSTRUCTION =
T TTTUNON ] ! E T R B =
o MANUFACIURE | . | TOBACCO | TOBACCO.| DRY | PAPER | PAPER | FILTER | FITCR | FILTER =
_COUNTRY' | . LOCATION | DATE |CIRCUMFERENCE| WEIGHT | WEIGHT i DENSITY | POROSITY | ADDITIVE | VENT | PZ | LENGTH a
GERMANY GERMANY 1980 83 . 0.0 ot
GERMANY GERMANY 1950 87 0.0 21 -
GERMANY GERMANY 1981 82 0.0 4
GERMANY GERMANY 1982 73 0.0 7
GERMANY GERMANY 1983 82 174 | Z
GERMANY GERMANY 1984 i 52 16.6 L
GERMANY GERMANY 1085 43 16.6 =
GERMANY GERMANY 1986 £ 43 16.1 >
GERMANY GERMANY 1586 24,66 217 43 Ds0] 132 5.7 2 o
GERMANY GERMANY 1987 o a1 15.8 =
GERMANY GERMANY 988 Y 2 16,4 -
GERMANY GERMANY 1989 o 47 16.4 ; 8
GERMANY GERMANY 1989 24.80 | 766 210 218 49 17.8 6.9 21| —
GERMANY GERMANY 1950 2475 3 753 21t 214 ] 52 17.8 2.0 21 =
GERMANY GERMANY 1990 | a8 16.8 =
GERMANY GERMANY 1991 4 52 16.1 | >
GERMANY GERMANY 1991 24269 73 210 220 49 15.2 74 | 21 =
GERMANY GERMANY 1991 24.80 220 49 0.88 18,0 | 21 >
GERMANY |  GERMANY | ° 24.80 768 208 ¢ 217 58 16.2 7.8 21 -
GERMANY GERMANY 1592 24,78 217 44 t4.0 21 =
© 24.75 765 210 27 47 0.60 16.5 72 2 5
e ' I;:
MALAYS!A MALAYSIA 1986 24,54 228 26 0.:4 1.0 72 21 =
MALAYSIA MALAYSIA 1950 24.65 751 220 218 9 0.50 8.t ! 8.3 2 <
MALAYSIA MALAYSIA 1991 24.61 744 28 216 51 0.40 9.6 9.7 7 iy
MALAYSIA | 2 MALAYSIA 1991 24.65 215 45 0.40 8.0 n =
MALAYSIA MALAYSIA 1951 24,63 729 230 211 41 0.60 7.0 10,0 | 2 =
MALAYSIA | MALAYSIARIR) | 1992 24.36 e 221 217 0 0.6 10.4 72 2! b=

i 24.62 741 226 218 73 0.45 8.7 5.8 22

! ! '
JAPAN JAPAN 1986 25,13 | 226 23, 0.12 0.0 35 20!
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TABLE A-5
MARLBORO KS -
CIGARETTE CONSTRUCTION
: T T S — T
| ManuracTurs : TORALCO ' TORATCO | DRY PAYER | PaPRR. FILTER | FILTER | FILTER
" COUNTRY LUCATION . | DATEICIRCUMFERENCE WFIGHT | ‘WEIGHT j DENSITY | POROSTTY | ADDITIVE | VENT | Pz | LENGTH
JAPAN JAPAN 1992 25.01 800 219 218 3 0ge| 160 34 20
INDONESIA | INDONESIA/USA | 1992 24.04 211 35 0.50 139 76 21
AUSTRALIA | AUSTRALIA | 1974 24.40 208 | 4
AUSTRALIA |  AUSTRALIA | 1985 24.51 m! Y 0.42 1.1 a5 20
YUGOSLAVIA| YUGOSLAVIA | 1989 24.81 874 28{ O 239 106 | 0.80 0.0 9% 20
YUGOSLAVIA| YUGOSLAVIA | 1990 2452 | 356 | 216 237 104 1 0.60 0.0 66 21
UK BELGIUM/C" | 1974 24.70 : A 2!
UK BELGIUM/"C™ 1582 ! 43} 0.0 20
UK BELGIUM/C™ | 1936 24.93 L 728 a2 0.54 16.8 55| 20
UK BELGIUM/C® | 1991 23!
SWITZERLAND| SWITZERLAND | 1973 25.00 20 13
SWITZERLAND| SWITZERLAND | (974 25.00 240 21
SWITZERLAND! SWITZERLAND | [9%0 25,13 5 ;- 15
SWITZERLAND; SWITZERLAND | 1980 55 15.9 12
SWITZERLAND| SWITZERLAND | 1ss2| 47 291 13
SWITZERLAND| SWITZERLAND | 1986 24,79 26 | a5 0.60 13.2 14 19|
SWITZERLAND| SWITZERLAND | 1989 24.78 754 20 212! at 0.50 1.9 69 2t
SWITZERLAND| SWITZERLAND | “1990 24,88 749 217 4 210 3 030} 137 7.2 2t
SWITZERLAND| SWTTZERLAND | 199 24.79 "3 3 0.63 14.0 2
SWITZERLAND| SWITZERLAND | 1991 2%.75 754 215 213" 16 0601 116 74! 2t
SWITZERLAND, SWITZERLAND | 1992 24,50 754 215 21 37 0.60f 154 74 2
SWEDEN | . “C'() 1930 | 55 | 172 18
SWEDEN c' 1982 ! 61 16.1 18
SPAIN UsA 1980 ! £ 0.0 19
SPAIN SPAIY 1982 | 2 0.0 20
SPAIN SPAIN 1989 284 734 198 20 M 0,65 0.0 3.3 0]
SPAIN SPAIN 1990 24, 85 747 203 223 41 0.60! 0.0 6.7 0
SPAIN SPAIN 1991 %72 752 205 227 3 o60| oo| 93] 20
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TABLE A-S
MARLBORO XS W
CIGARETTE CONSTRUCTION
o R CoNON ' S R 0
MANUEACTERE | o TUNACCO | TOBACLO | TRY . PATER PAVLR | FILTER | FILTER | FILTER
COUNTRY LOCATION . | DATE |CIRCUMFERENCE] . WEIOKT . WEIGHT' | DENSITY | POROSITY | ADDITIVE | VENT | ' PZ' .| LENGTH
t f
POLAND POLAND - 1980 ‘ : g
NORWAY | SWITZERLAND | 1980 X 42 0.0 18
NORWAY SWITZERLAND | 1982 ‘ 43, 184 20
ITALY c* 1980 | ; 41 0.0 18
ITALY c* 1991 24.50 744 220% 20?|E - 36 0.60 10.9 6.5 21
HOLLAND -c- 1950 j : 3% 154 18
HOLLAND - 1982 il | 37 18.0 18
HOLLAND c 1989 2483 759 211 O 212 4 0.50 LS 64 21
HOLLAND -¢- 1590 24 83 756 211 211 3t 0.70 2.5 5.7 21
HOLLAND -c 1591 25.06 761 6 " 209 3 0.20 £3.1 7.5 21
GREECE -c- 1920 43 0.0 t5
GREECE -c- 1952 o) 42 , 0.0 20
GREECE c 1990 24.85 753 206 207 44 0.65: 14.6 7.8 20
GREECE “cn 1991 24,84 781 209 215 43 8.70 10.9 at 20
GREECE -c- 1992 | 24.83 759 203 209 36 0.60 17.5 7.1 20
FRANCE c 1930 Y 36 133 19
FRANCE -c- 1982 43 17.3 9
FRANCE ¢ ! o9 «;_,
FINLAND FINLAND | 1574 24,70 250 18
FINLAND FINLAND . | 1980
FINLAND FINLAND | ‘1982
DENMARK |SWITZERLAND/-C™| 1980 3s 17.5 18
DENMARK  |SWITZERLAND/"C'| 1982 4 134 20
CANARY IS USA 1980 u 0.0
BELGIUM JELGIUM/C™ 1980 a 163 s
BELGIUM RELGIUM/*C" 1582 0 15.3 , 18
BELGIUM BELGIUM/"C" 1992 24.71 746 216 211 45 0.80 1.1 7.3 21
AUSTRIA AUSTRIA 1980 s 2.5 20
AUSTRIA AUSTRIA 1982 49 18.3 20
g 24.84 T67 212 219 42 0.61 10.9 ! T2 | [9:
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TABLE A-6
MARLBOROKS b
PRESSURE DROPS
T | T OPEN ’ SEALED . ~'|: .~ - | ~TOBACCO |
. .. |MANUFACTURE FILYER | FICIER  CIGARTTTE CIGARETTE . |.. . FILTER |  SECTION
- COUNTRY | ' 'LOCATION: | _VENT | ZFFIC:| PRESSURE N2OF .| PRESSURE DROP. | PRESSURE DROP | PRESSURE DROP
5AUD! USA UE 1986  25.6 40 4.7 6 2.7 2.0
SAUDI USA UE 1989 8!l 464 43 s5 3.9 2.0
SAUDI UsA vg 1990 352 460 43 8.1 4.1 2.0
THAILAND UsA UE 1991 13.1 386 45 43 2.6 2.2
THAILAND USA UVE 1991 12,5 384 44 46 2.6 20
THAILAND ; USA vE 1992 131 40,1 4.4 v 4.9 2.5 2.0
TAIWAN | UsA VE 1988 102 3641 45 T4 2.6 22
TAIWAN USA ve 1991 5.5 39.5 489 50 N 19
TATWAN usa vE | 1992 1.7 8.1 46 5.1 1.0 2.t
SINGAPORE USA UE 1986 13.7 D43 4.7 2.6 2.1
SINGAPORE UsA UE 1989 10.9 3.7 4.5 48 2.7 21
SINGAPORE UsA UE 1990 219 B/ o 43 5.1 30 2.1
PARAGUAY UsA UE 1939 10.4 82 4.4 53 2.8 2.0
PARAGUAY Usa VE 1950 1.7 37.0 19 41 27 16
PARAGUAY USA VE 1991 9.9 355 4.4 4.8 2.8 20
PARAGUAY USA UE 1992] 197 39.0 as 4.8 23 2.0
KOREA Usa UE 1991 25.0 9.0 42 s.1 30 2.1
1SRAEL USA VE 1989 10.1 7.6 4.5 50 3.0 2.0
ISRAEL Usa VE 15%0 17 39.5 4.4 4.7 2.9 1.3
ISRAEL USA vE 1991 12.5 40.3 45 49 2.9 2.0
IRAN USA UE 1992 20.1 374 42 43 2.9 19
HONG XONG USA UE 1986 10.5 44 44 2.8 1.6
HONG XONG USA UE 1990 89 8.6 45 53 29 24
HONG KONG USA us 1950 12.4 376 43 47 2.7 2.0
HONG KONG USA UE 1992 1nsi - ot 44 43 2.8 2.0
CHINA 2 usa VE| 1991 148l 32 45 5.0 2.6 24
CHINA | USA UE 1992 12.5 399 ; 46 5.0 2.9 2.
) IAVEF.AGE'(mccmswqrj el 383 44 4.3 T 2.3 2.0
n USA USA v 1970 0.0 as 4.5 2.5] 2.0
UsA UsA v 1974 0.0 i 44 a4 2.74 17l
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TABLEA-6
MARLBORO KS <
PRESSURE DROPS
] OPEN - © SEALED '] o 7] TOBACCO
S | MANUPACTURE FILTER|FILTER| CIGAREIIE .| CIGARETTE ;. . FILTER SECTION
CCOUNTRY " | - LOCATION DATE | VENT { EFFIC | PRUSSURE DROP | PRESSURE DROP | PRESSURE DROP | PRESSURE DROP
|
GERMANY GERMANY G 1974 4.1 5 2.5 1.5
GERMANY GERMANY G 1978 0.0 4.3
GERMANY GERMANY G 1979 0.0! 42 o 2.6 2.0
GERMANY GERMANY G 1930 0.0 4.3 27, 2.1
GERMANY GERMANY G 1980 0.0 41
GERMANY GERMANY G 1981 0.0 | a1 ? 2.6 2.0
GERMANY GERMANY G 1982 0.¢ az! 2.6 2.1
GERMANY GERMANY G 1983 17.4 3910 2.6 22
GERMANY GERMANY G 1984 16.6 37 2.3 2.0
GERMANY GERMANY G 1985 16.6 S o3y 2.4 2.0
GERMANY GERMANY G 1986 16.1 17 2.4 2.0
" GERMANY GERMANY G 1986] 182 Q 18 43 2.5 1.8
GERMANY GERMANY G 1987] 158 9 2.5 2.t
GERMANY GERMANY G 1988 15.4 38 2.5 2.0
GERMANY GERMANY G 1989 16.4 3.9 2.6 2t
GERMANY GERMANY = G 1989 78 365; 3.9 45 2.6 19
. GERMANY GERMANY G w950 178 373 4.2 87 2.6 2.1
GERMANY GERMANY G 19901 168 4.1 2.6 2.4
GERMANY GERMANY G 99t} 161 3.9 2.6 2.1
GERMANY GERMANY G 1991 12.0 43 5.0 2.6 2.4
GERMANY GERMANY  G% 1991 152] 365 44 5.0 2.8 22
GERMANY GERMANY G 1952 14.0 4.1 2.4 2.0
GERMANY GERMANY. G w921 162] 301 4.0 14 2.6 1.8
AVERAGE T P 40 47 2.5 2.0
2
MALAYSIA MALAYSIA  PE 1986 110 44 ax 28| 2.0
MALAYSIA MALAYSIA FE 19650 1 385 4.8 5.0 2.7 23!
MALAYSTA MALAYSIA  FE 1991 £.0 5.1 5.5 2.8 2.7
MALAYSIA MALAYSIA  FE | 1991 70, 38 5.2 5.5 1.0 25
MALAYSIA MALAYSIA  FE| 1991 56{ 4tz 49 5.3 3 2.2
MALAYSIA MALAYSIA(RIR) FE 1992 44 4.3 kB 1.7
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TABLE A-6
MARLBORO KS o
PRESSURE DROPS
_ 5 L . OPEN i 7 SEALED - R TOBACCOQ - !
©. ... |MANUFACITURZ - | ° . FILTER|FILTER{ . CIGARETTE . | - CIGARETTE | . FILTER 'SECTION
COUNTRY | LOCATION ~ | DATE | VENT | EFFIC | PRESSURE DROP. | PRESSURE DROP ! PRESSURE DROP | PRESSURE DROP
AVERAGE - 87 39.3 i8 5.1 %, 2.9 22!
TAPAN JAPAN FE},  19% 0.0 40| 40 24 17
JAPAN JAPAN FEI| 19 16.0 asl” 5.0 20 2.0
! :
INDONESIA | INDOMESIA/USA FE 1992 13.9 3.8 44 v 49 10 L9
AUSTRALIA AUSTRALIA  FEA 1974 42|¢ 42 2.6 16
AUSTRALIA AUSTRALIA  FEA 1986 131 s 45 2.2 2.4
i
YUGOSLAVIA YUGOSLAVIA E 1989 00| 359 4.5 45 2.5 2.0
‘YUGOSLAVIA YUGOSLAVIA E 1990 0.0 6.6 Q 49 4.9 2.7 2.2
YUGOSLAVIA YUGOSLAVIA E 1991 7.4 64 5.5 5.6 3.5 2.1
ux BRELGIUM/C" E 1974 4.4 4.4 2.4 2.0
UK BELGIUM/"C- E 1982 | 00 44
UK BELGIUM/C- E 1986 16.8, 4.4 5.0 31 1.9
UK BELGIUM/"C* E 1991 213 39 : l
SWITZERLAND | SWITZERLAND E m;‘? 4.0 24 ;
SWITZERLAND | SWITZERLAND E 1974 42 4.2 24 17]
SWITZERLAND | SWITZERLAND E 1980 35 25" 17
SWITZERLAND | SWITZERLAND E ¥ 1980 15.9 ‘; 36 !
SWITZERLAND | SWITZERLAND E 1982 2.9 33
SWITZERLAND | SWITZERLAND E 1986 13.3 3.6 3.8 2.4 14
SWITZERLAND | SWITZERLAND E 1989 it9 393 43 4.6 2.9 1.7
SWITZERLAND | SWJTZERLAND E 1950 137 3.7 43| 43 29 1.9
SWITZERLAND | SWITZERLAND E 1991 1.6 9.3 45! 4.9 7.9 2.0
SWITZERLAND | SWITZERLAND E 1991 14.0 44’ 43 2.5 2.2
SWITZERLAND | SWITZERLAND E 1992 154 7.9 42 4.7 2.8 1.8
SWEDEN ~c () E 1930 17.2 35 i
SSWEDEN c E 1982 161! 3.1
SPAIN UsA E 1980 0.0 ; 4.6
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TABLE A6
MARLBORO XS
PRESSURE DROPS
T T I  OPEN - SEALED . |- ~TOBACCO
.. .. |MANUFACTURE = | - . |FILTER|FILTER} CU3ARETTE: * |  CIGARETTE" *|.. FILTER = '@  SECTION
COUNTRY | LOCATION <. .| DATE | VENT | EFFIC i FFESSURE DROP | PRESSURE DROP | PRESSURE DROP | PRESSURE DROP
!
SPAIN SPAIN £ 1982 0.0 40 S
SPAIN SPAIN E 1939 0.0 36.0 a4 34 27 17
SPAIN SPAIN E 1990 0.0 41.0 a2 4p 3.0 1.8
SPAIN SPAIN E 1991 0.0 374 50 50 3.0 2.0
NORWAY SWITZERLAND E 1980 0.0 401
NORWAY SWITZERLAND E 1982 184 4 2
ITALY -c- E 1920 00 45
ITALY o E 1982 15.7 3.7
ITALY ~c- E 1991 109 9.4 45 43 2.7 2.1}
HOLLAND -c" E 1980 15.4 R
HOLLAND Mon E 1982 18.0 3.9
" HOLLAND ¢ E 1989 1.5 83| o 45 459 2.9 2.0
HOLLAND =C- E 1999 12.6 3.0 42 4.5 2.7 1.9
HOLLAND -c- E 1991 3.1, 388 at] 4 4.6 2.3 1.8
GREECE -t E 1980 0.0 4.5
GREECE <t E 1982 00 | 4.5 :
GREECE “C* E 1990 14.6 354 4.3 48 2.7 2.1
GREECE - E 1991 t0.9 371 4.6 5.0 2.7 231
GREECE -c* E 1992 175 36.4 4.2 48 2.6 221
FRANCE -c* E 1980 13.3 16
FRANCE - ED 1982 17.3 39
0|  FINLAND FINLAND E 1974 42 42 2.5 t.9§
K; FINLAND FINLAND, E 1980 0.0 4.1 :
FINLAND FINLAND E 1982 0.0 a1
¢n] FINLAND FINLAND E 1951 43 2.4 1.9
©>| DENMARK | SWIZERLAND/C- E 1950 17.5 19
1! DENMARK |SWITZERLAND/"C" E 982 134 44
wr | CANARYQS UsA E 1530 | 0.0 44
| BELGIUM BELGIUM/C®  E 1980 163 1.8
..)BE.LG!UM BELGIUM/™C™ E 1982 ‘ 15.3 4.1
BELGIUM BELGIUM/“C*  E 1991 | a7 2.8 2.0

-
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TABLE A-6
MARLBORO KS »
PRESSURE DROPS

E T TOPEN .|, . SEALED. | - I
FILTER|FILTER| - CIGARETTE | CIGARETTE
_VENT | EFFIC | PRESSURE DROP

. TOBACCO

£ - SECTION

PRESSURE DROP | PRESSURE DROP | PRESSURE DROP
: H H

i
2.9 1.9

I MANUFACTURE

COUNTRY |- LOCATION DATE

1992 1.1 384 44 4.8
1980 215 15
1982 183 | 1.9

BELGIUM
AUSTRIA
AUSTRIA AUSTRIA
AUSTRIA AUSTRIA
| AVERAGE 04| 375 4.2 a7 2.7 19

BELGIUM/C™
AUSTRIA

”
2
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TABLE A-7 -

MARLBORO K§ ' | =

SMOKE DELIVERIES | ) =

| MANUFACTURE : ! i | " FILTER [ FILTER ~

COUNTRY | LOCATION - DATE TAR ! NICOTINT | PUEFS | TARTNIC | TARFURF | NCPGRF | VENT'?] EFFIC -

l w =

SAUDL USA 1986 1.9 0.95 6.9 { 12.5 L7z, 0138 25.8 =

SAUDI USA 1989 9.1 0.74 7.5 123 1.21 | 0.099 318 454 =

SAUDI USA 1990 9.2 0.78 7.6 1.8 1210 ¢ 0.103 35.2 26.0 o

i AVERAGE Do) . o8 73| 12.2 1.3 0.113 0.9 462 -

: ; -

: 2, o =

CHINA usa 1991 16.4 12 8.8 ! 14.6 1.86 0.127 14.8 372 7

CHINA USsA 1992 16.4 1.13 8.9 145 184 0.127 2.8 19 2

HONG KONG i UsA 1986 16.2 1.30 o0 2.9 1.87 0.144 10.5 o

! MONG KONG USA 1990 16.6 LIS 8.5 | 14.4 195 0.135 2.9 8.6 <

| HONGKONO USA 1950 15.7 110 131 1e3 1.89 0.133 124 3.6 =

HONG KONG USA 1992 16.0 R{ 86 14.4 1.36 0.12¢ 19 39.1 -

IRAN USA 1992 14.7 1.08 7.9 13.6 1.86 0.137 20.1 37.4 =

ISRAEL USA 1991 15.9 wit| Y oss 14.3 1.87 0.131 12.5 40.3 =

ISRALL UsA 1959 16.0 119 8.4 12.4 1.90 0.142 10.1 7.6 ~

ISRAEL UsA 1990 15.6 7 8.1 13.3 1.93 0.144 1.7 9.5 8

KOREA USA 1991 13.5 0.96 52 14.1 1.65 o.117 25.0 39.0 =

PARAGUAY UsA 1989 16.4 117 7.9 4.0 2.08 0.t48 104 382 o

PARAGUAY usA 1950 16.3 1.23] 7.8 13.3 2.09 0.158 1n.7: 370 =

PARAGUAY USA 1991 163 103 7.9 15.8 2.06 0.130 9.9 35.5 =

PARAGUAY USA 15524 156 1.07 8.0 14.6 1.95 0.134 1.1 . 10 >

SINGAPORE USA 1936 16.2 1.30 8.6 12.5 1.88 0.151 13.7 =

SINGAPORE USA 1983 16.1 1.3 3.9 13.1 1.81 0.138 10.9 37.7 Z

SINGAPORE UsA 1?1990 14.6 112 8.7 13.0 1.68 0.129 239 9 -

TATWAN UsA 1939 16.5 115 8.6 132 192 0.145 | 10.2 3.4 A

TATWAN USA L 198t 15.3 (.08 84 146 1.83 0.129 6.5 39.5 ,,_C’,g

TAIWAN USA 1992 14.7 1.0 8.6 14.0 L7t 0.122 1.7 381 =

THAILAND USA 191 174 1.16 2.5 15.0 2.05 0.136 12.5 84 o

= _ THAILAND < usa 199! 1680 Lo 5 15.3 1.98 0.129 3.1 386! =

s - THAILAND USA 1992 t5.3 L07 8.3 14.8 1.90 0.129 121 40.1 -t

) @ AYERAGE - 15.9 L4 3.4 14.0 1894 0.3 12.9 5.3 =

' ~

ot USA USA 1970 19.0 1.36 ! 14.0 0.0 =4

oT % Usa i usa 1974 210 120 6.9 17.5 104 0.174 0.0 i e
=1 USA : UsA 1981 15.4 1.14 8.0 13.5 1.93 0.143 5.0 412
2O UsA ] usA 1985 167 (.15 8.9 14.5 188 0.129 9.5 40.6
- USA | usa 586] 162 1.21 2.6 3.4 1.88 0.141 ! 108 |
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TABLE A-7
MARLERORO X8 «
SMOKE DELIVERIES "
MARUFACTURE] ; 7.7 i T T T T T FTeR | FILTER
"LOCATION - | | DATE. TAR . NICOTINE  PUEFS . TARNIC | TARPUFF® | NIC/PUFF | | VENT *1 EFFIC -
USA USA 1926 16.8 115 9.0 14.6 1.87 0.128 ; 10.3 8.7
USA UsA 1951 16.3 110 8.7 14.3 1.87 0.126 12.6 389
UsA UsA 1951 17.5 1.25 9.7 14.0 180f  0.129 12.0
USA Usa 1992 14,6 Q.08 9.1 45! 1.60 “0.108 14.0
UsA USA 1992 165 1.16 23 142 157 0.132 1.7 39.7
AVERAGE £{-92 163 1.14 89 \ 142 988 0.129 1.z 98"
VENEZUALA VENEZUALA 1991 16.3 P 7.7, 147} 212 0.144 0.0
PANAMA PANAMA/USA 1974 240 1.20 8.1 200 2.96 0.148
PANAMA PANAMA 1951 16.5 1.00 | 72{0 185 2.29 0.139 08 38,3
PANAMA PANAMA 1992 14.6 .90 7.1 16.2 2.06 0.127 0o 9.7
| AVERAGE 91-92 15.6: 9.55 S 7.2 16.4 2.17 0.133 .o 3.0
BRAZIL BRAZIL 1974 220 .96 9.3 229 2.37 0.103 | 00
BRAZIL BRAZIL 1975 22.1 oo 9.7 221 2.73 0.103 0.0
BRAZIL BRAZIL 1979 19.0
BRAZIL BRAZIL 1980 15.0 ! .
BRAZIL BRAZIL 1936 14.2 .38 77 10.3 1341 0.179 0.0 t
BRAZIL BRAZIL (991 14.9 1.32 7.7 1.3 104 0171 0.0}
BRAZIL BRAZIL ! 1991 16.1 £.38 73 1.7 2.06 0.177 0.0
AVERAGE £0-91 : 15.1 1.36 7.7 11 1.95 0.176 00
» !
ARGENTINA ARGENTINA 1986 15.7 19 737 13.2 2.04 0.155 8.0
ARGENTINA ARGENTINA 1960 t4.2 0.99 -3.1 1) 1.83 0.122 ! 0.0 33.2
GERMANY | GERMANY 1974 220 1.20 2.3 (8.3 2.50 0.136
GERMANY GERMANY 1978 2.9 .34 3.4 15.4 1.54 | 0.100 0.0
GERMANY GERMANY 1979 135 0.84 26 16.1 1.57 0.098 0.0
GERMANY GERMANY 1930 1.0 0.87 8.7 16.1 L6l 0.100 0.0
GERMANY? GERMANY t920 t4.0 0.82 2.8 7.1 1.59 0.093 0.0
GERMANY GERMANY 1981 145 0.28 5.4 16,5 L73 0.105 00|
GERMANY GERMANY 1982 142 033 2.6 17.1 1.65 0.097 00
GERMANY GERMANY 1983 t.s 0.5 8.2 13.6 1.41 0.104 | 17.4 !
GERMANY GERMANY 1984 12.6 0.29 20 14.2 1.58 o111 16.5 |
GERMANY JERMANY 1985 129 Q.15 5.1 15.2 I.59 il 0,105 ! 18.6 }
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TABLE A-7
MARLBORD KS

SMOKE DELIVERIES

IO [MANUEACTURE| -':-: ~. T 0 T Loow wa e T .. l.r. | FILTER | FILTER -
COUNTRY i LOCATION | "'DATE | TAR [NICOTINE | PUFFs | TARm:: TAR/PUFP | NIC/PUFF | 'VENT ©| EFFIC
GERMANY GERMANY 1936 129 0.90 23] 143 1.55 0.108 16.1
GERMANY GERMANY 1936 13.4 1 0.08 3.6 13.7 1.56 0.114 182
GERMANY GERMANY 1987 12,6 097 8.3 1.0 152 0017 15.8
GERMANY i GERMANY 1983 13.0 1.00 8.2 13.0 1.59 0.122 15.4
GERMANY GERMANY 1989 12.4 0.95 82 13.1 L.51 0.116 16.4
GERMANY GERMANY 1989 13.9 103! 8.} 135 a7 0.t27 17.8 36.5 |
GERMANY GERMANY 1990 13.7 1.0 7.9 13.4 173 0129 178 373,
. GERMANY GERMANY 1990 12.4 0.96 3.5 12.9, 146 0.113 16.8
GERMANY GERMANY 1991 122 0.97 83| 126 147 0117 16.1
GERMANY GERMANY 1991 4.1 0.97 8.7 14.5 1.62 0111 12.0
_GERMANY GERMANY 1991 137 0.55 36[0 143 1.59 0.112 1521 36.5
GERMANY GERMANY 1952 14.2 0.97 32 14.6 173 0.118 14.0
GERMANY GERMANY 1592 14.3 1061 & 80 1.5 1.7 0.133 16.2 ».1
AVERAGE 78-92 13.3 0.93 8.4 | 14.4 1.60 0.1 121 374
MALAYSIA MALAYSIA 1986 15.4 Y18 8.5 13.1 181 0.139 1o ,
MALAYSIA MALAYSIA 1950 15.6 108, £.4 14.4 1.86 0.129 8.1 8.5
MALAYSIA MALAYSIA 1991 16.1 116 B8 13.9 1.83 0.132 7.0 8.1
MALAYSIA MALAYSIA 1991 15.8 112 8.4 14.1 128 0.133 5.6 412
MALAYSIA MALAYSIA 19911, 160 115 9.7 13.9 1.65 0.119 8.0
AVERAGE 15.8 114 8.8 139 1.8 0.130 7). 93
; JAPAN JAPAN 2 1986|  17.6) 1.43 82 12.3 2.15 0.174 0.0/
i JAPAN JAPAN 19921 154 118 8.3 12.8 1.82 0.142 16.0
INDONESIA INDONESIAUSA 1992 15.2 1.04 8.4 14.6 11 0.124 139 39.8
Ny AUSTRALIA AUSTRALIA - 1974 240 .30 9.1 18.5 2.4 0.143
o AUSTRALIA AUSTRALIA 1986 3.6 1251 8.2 10.9 L.66 0,152 1.t
ere AUSTRIA AUSTRIA | 1950 13.0| 0.75 5.2 17.3 1.41 0.082 2L5,
oo AUSTRIA AUSTRIA 1982 12.7 0.90 9.0 14.1 1.41 0.100 18.3
3 AUSTRIA AUSTRIA 1991 4.0 1.08 z.4 13.0 1.67 0.129
29 !
I BELGIUM BELGIUM/"C® 19%80: 152 1.05 9.1 15.0 L.74 0.115 6.3 _I
™ BELGIUM BELGIUM/“C" 1982 155 1.0 9.1 14.5 170 0.116 | 15.3 | [
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TABLE A-7
MARLBORO XS «
- SMOKE DELIVERIES ”
' ~ [MANUFACTURE ST N R R o il e ] FILYER | FILTER
CCOUNTRY . CLOCATION TAR"| NICOTINE | ~ PUFFS- | TAR/NIC | TAR/PUFE | NIC/PUFF | VENT'D! = EFFIC
BELGIUM BELGIUM/“C" 1991 LN 32 0.135
BELGIUM BELGIUM/C" 1992 15.4 t.o7 8.2 14.4; 1.8 0,130 1.t 384
L,
CANARY IS Usa 1980 14.9 0.95 7.3 15.7 191 ooz 0.0
DENMARK WITZERLAND/*C 1980 154 1.65 9.5 147 “Lez 0.1!1 175
DENMARK WITZERLAND/-C 1982 149 1.15 2.0 13.0 1.66 0.128 134
DENMARX WITZERLAND/"C 1551 1.0 112! 8.6 125, 1.63 0.130
FINLAND FINLAND 1974 25.0 3o £9( 192 2.82 0.147
FINLAND FINLAND 1980 | 145 0.87 8o @ 16.7 181 0109 0.0
FINLAND ! FINLAND 1982 144 1.03 7.3 14.0 L.97 .14 0.0
6 .
FRANCE -C* 1980 15.7 1.02 2.3 154 1.78 0.1 12.3
FRANCE “c- 1982 13.5 QI.O? 8.7 130/ .60 0.123 17.8
GREECE c* 1980 17.7 L 5.5 159 136 0.117 0.0
GREECE c* 1982 16.1 1.00 9.1 16.1 L 0.110; 2.0
GREECE cr 1950 15.8 L &3 140 1.87 2134 146 5.4
GREECE oy w9l 167 113 5.3 t4.8 90 0.128 0.9 -3
GREECE c* 992 132 1.06 831 . 129 165 0.128 17.5 36.4
HOLLAND e P 19207 153 Lo4 9.1 14.7 1.8 0.114 154
HOLLAND er 1982 4.0 109 3.6 i2.3 1.63 o.127 18.0
HOLLAND < 1989 14.4 Lo3 3.2 1.0 1.76 0.126 1.5 3.3
HOLLAND "c* 1990 15.1 107 8.3 14.1 1.32 0.129 126 139
HOLLAND c” 1991 149 0.93 3.3 15.2 1.30 0.118 13.1 8.8
o :
ITALY c" 1520 19.2 | 1.05 9.6 12.3 2.00 0.109 a0
ITALY cr 1982 17.0 8r 2 8.6 t5.2 1.98 0.130 15.7
IraLy © - o9l 152 1.0t 7.9 15.0 192 0.123 109 9.4
HNORWAY SWITZERLAND 1980 16.7 1.09 7.9 15.3 211 0.13% 0.0 |
NORWAY i SWITZERLAND 1982 15.4 115 0.2 13.1 L5t 0.116 184 i
' : " I
SPAIN UsA 1980 15.6 0.99 2.1 15.3 1.93 | 0 122! o0 *
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TABLE A-7
MARLBORO KS .
SMOKE DELIVERIES "’
i | MANUFACTURE | I S N B 1 S FILTER | FILTER - !
? COUNTRY T LOCATION: | DAT: TAR  NILOTINE © PUTES | TARMNIC | TARMPUEF | NIC/PUEF ! VENT ~§° EFFIC
i )
SPAIN SPAIN 1982 15.9 1.24 8.8 12.8 1.81 0.141 0.0
SPAIN SPAIN 1985 164 i 117 8.1 14.0 2.02 0.144 0.0 36.0 |
SPAIN SPAIN ! 163, 12 8.1} 14.6 201|018 0.0 410
SPAIN SPAIN 1991 t4.9 1.27 1.7 - :
SPAIN SPAIN 1991 16.6 L.1s 82 14.4 2.02 0.140 0.0 374
2 |
SWEDEN ) 1980 14.4 0.98 ] 3.6 147 L.67 0.114 17.2
SWEDEN “c'n 1982 14,8 1.5 9.0 12.9, 1,64 0.128 16.1
SWITZERLAND | SWITZERLAND 1973 25.0 1.42 8s} i s 2.54 0.167
SWITZERLAND | SWITZERLAND 1974 25.0 1.40 g4l 18 2.8 0.167
SWITZERLAND | SWITZERLAND 1580 15.3 1.05 27 14.6 176 0.121 15.9 |
SWITZERLAND | SWITZERLAND 1920 19.6 131 3.4 15.0 2.33 0.156
SWITZERLAND | SWITZERL AND 1922 t1.4 104 5.3 1. i.55 0.123 229
SWITZERLAND | SWITZERLAND 1986 15.8 118 738 134 2.03 0.151 13.8 :
SWITZERLAND | SWITZERLAND 1989 | 142 H10 8.7 1294 1.63 0.126 , 1.5 393!
SWITZERLAND | SWITZERLAND 1990 147 109 3.5 13.5 171 0.128 ; 137 1.7
SWITZERLAND | SWITZERLAND 19917 157 L0z 25 15.4 135 0.120 1.6 39.3
SWITZERLAND | SWITZERLAND 19911 14.8 1.04 92 12.2 1.61 0.113 14.0
SWITZERLAND | SWITZERLAND 1952 |y 139 104 83 13.4 1.67 0.125 15.4 379
UK BELGIUM/"C" 1974 2.0 1.40 B3 157 2.66 | 0.169
UK BELGIUM/~C* 2 1982 138, 1,18 23, 1.7 1.66 0.142 0.0
UK BELGIUM/C* 1936 13.8 1.02 8.8 2.8 1.57 0.123 16.8
UK BELGIUM/ C® 1991 12.! Loz 8.5 1.7 142 0.121 213
YUGOSLAVIA YUGOSLAVIA 1989 1.7 130 9.7 136 1.82 0.134 00! 359
i YUGOSLAVIA YUGOSLAVIA 1950 179 133 100 13.0 | 179 0.138 0.0’ 385.6
YUGOSLAVIA YUGOSLAVIA 1951 16.5 L13 10.1 14.6 1.63 0.112 7.4 36.4
2 AVERAGE P 158 L 2.5 tad 1.73 0,125 | 10.4 7.5
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TABLE B-1
MARLEBORO KS
SUMMARY TABLE
BLEND COMPOSITION ~ _
: !r = TOTAL ' S o -
: - UGRT St BANDCZAST %5 TOTAL | % 0 TOTAL - -
C o COUNTRY . GATE |9 ET § % 57eM.; RECON | RECON FECON. | BY-PRQDUCTS
usA 1991-1952 72 24 17.8 5.4 23z |3 25.6
USA-EXPORT 1989-1992 8.4 25 16.8 6.3 231 255
GERMANY 1989-1992 7.4 7.1 22.3 00| o 223 29.4 .
SWITZERLAND 1990-1992 10.1 23 19.4 ! 45 239 272
BELGIM 1992 7.5 30| 15.4 5.8 252 28.2
HOLLAND 1989-1991 8.1 251 19.9 5.4 25.3 278
UK 1586-1931 12,0 ( 40 16.3 4.0 20.2 243
FRANGE 19801991 f o 4.0 :
ITALY 1591 87 28 18.5 3.4 21.9 24.7
GREECE 1990-14992 10.1 . 2&7 5.2 259 23.0
SPAIN 1589-1591 8.2 38 129 6.5 19.4 23.0
AUSTRIA 1980
YUGOSLAVIA 1989-1990 0.0 0.0 o 13.4 4.4 17.8 17.8
DENMARK 1980
FINLAND 1591 12,5 7.5 25.0
SWEDEN 1980-1982
NORWAY 1980-1982
* AVERAGE EUROPE" a1 2.8 17.6 5.1 227 25.3
i BRAZIL 1986-1591 | 0.0 21.0 0.0 5 0.0 0.0 21.0
ARGENTINA 1986-1992 0.0 216 0.0 0.0 0.0 21.6
VENEZUALA 19917 0.0 121 0.0 1821 18.2 30.3
PANAMA 1991-1992 0.0 10.7 | 9.8 0.0 9.8 20.5
JAPAN 5 1991-1992 0.0 0.01 15.0 0.0 15.0 15.0
AUSTRALIA 1986-1591 15.0 13.0 0.0/ 0.0 0.0 13.0
MALAYSIA-1 1990-1991 74| 8.5 28 45 7.4 15,9
MALAYSIA-2 " 1992 0.0} 10.0 17.2 0.0 17.2 27.2
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TABLE B-2
MARLBORO KS
SUMMARY TABLE
AMMONIA/BLEND CHEMISTRY
1. | #cHoro- CARUTIN | © . Tl T T 1
counTRY - DATE | GENIGACID RATIO ~ I: 5% NITRATES | 9% ALKALQIDS | 9% PHOSPHATES | % UREA | 5% AMMONIA
Usa 1991-1992 0.44 0.26 1.69 0.8 1.87 1.0 019 0.29
USA-EXPORT 1989-1992 1.94 & 0.8 0.29 !
GERMANY 1989-1992 0.59 0.37 1.59 0.9 1.8 .9 . .16
SWITZERLAND | 1990-1592 0,55 : 0.34 1.62 0.8 1.96 0.3 0.28
BELGIUM Poo1992 = v7st 07! 0.32
HOLLAND 1989-19%1 1.87 0.8 0.28
UK 1986-1991 5 1881 0.25
FRANCE 1980-1991 ! 1.79 0.8 0.29
ITALY 1991 : 1.80 0.9 ; 0.28
GREECE 1990-1992 o 1.84 0.8 . 0.28
SPAIN 1989-1997 ; 2,02 0.8 .
AUSTRIA 1980 s 1.51 0.6 0.21
YUGOSLAVIA 1989-1990 2.02 0.8
DENMARK 1580 177 0.6 0.32
FINLAND 1991 <
SWEDEN 1980-1982 1.79 ©06 0.29
NORWAY 19801962 177 0.6 023
~AVERAGE EUROPE" 0.55 0.34 1.52 0.8 1.84 0.7 0.2¢
BRAZIL 1986-1991 0.60 0.43 1.40 | 1.0 2.29 1.2 0.17
ARGENTINA 19861992 > E 197] 05 0.10
VENEZUALA 1991 : 1.99 1.0 0.41
PANAMA 1991-1392 2 2.06 0.5 0.18
JAPAN 1991-1992 1.95 ] 0.6 ;' 0.15
AUSTRALIA 1986-1291 ! 0.8 ! 0.07
MALAYSIA-1 1990-1991¥ 059! 0.27 2,19 0.8 1.92 0.9 0.17
MALAYSIA-2 | 1992 1.91 0.5! 0.41
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TABLE B-3
MARLBORO KS .
SUMMARY TABLE
CASING CHEMISTRY
r T T s .' N | T TR
j o | TOTAL DEDUCHG: = % ey g o D% p % Ul RATIO | RATIO 1
G COUNTRY ¢ DATE | SUGARS ' SUGARS ' GLUCQCE  FRUCTCST) SUCROGE |L.PG | GLYCEIUNG | COCOA | LICORICE | GLYCG/PG | REDITOT SUGARS
USA 1991=1992 12.0 8.2 23 29 32| 19 23 05, 0.8 1.21 0.77
USA-EXPORT 1989-1992 1.8 8.1 27 3.7 25| 7 22 0.5 0.7 1.29 0.69
GERMANY 19891992 145 10.0 42 42 38! 16 2.1 0.4 15 1.3 0.69
SWITZERLAND 1890-1592 14.2 9.6 B K- 24 0.6 15 1.44 .68
BELGIUM 1992 13.9 96 Lo20) 23 1.15 0.69
HOLLAND 1989-1991 135 9.1 17, 23 05 15 135 0.67 ;
UK 19861991 3.1 9.8 i 0.75
FRANCE 1980-199 136 9.1 3.2 a7 37| 1.2 2.2 0.2 1.2 1.23 0.67
ALY 1981 132 2.0 2 15 23 © 153 .68
GREECE 1990-~1992 13.4 88 1.9 2.3 0.5 1.4 1.21 0.66
SPAIN 1989-1991 14.1 9.8 N 1.4 21 05 1.3 1.50 0.70
AUSTRIA 1900 15.3 10.0 04 1.0 0.
YUGOSLAVIA 1989-1990 14.7 10.9 1.8 2.3 .3 11 1.28 0.74
DENMARK 1980 13.0 88 Qe 1.3 2.1 0.4 1.1 1,62 0.68
FINLAND 1991 i
SWEDEN 19601982 13.8 7.8 1.2 21 0.4 1.1 1.75 0.57
NORWAY 1980-1982 131 (X4 ’ 0.59
* AVERAGE EUROPE" 13.8 8.2 32 37 37] 16 22 0.4 1.2 147 .67
BRAZIL 1986-1991 7.8 rei 36| 07 10 0.6 1.0 1.43 0.90
ARGENTINA 1986-1992 14.2 9.0 25 .00 0.63
VENEZUALA 1991 127 @ 89 1.1 1.4 0.4 1.0 1.27 0.70
PANAMA 19811992 10.9 6.2 1.4 19 06 08 1.35 0.57
JAPAN 1991-1992 12.6 7.6 3.6 44 3c| 13 1.7 07 08 0.69 0.60 |
AUSTRAUA 1986-1991 130 9.3 34 4.3 33 oF 1.0 0.4 09, 143! o.72
MALAYSIA-1 1990-1991 11.8 77 1.0 1.3 05 0.9 1.30 0.65
MALAYSIA-2 1992 . 8.4 7.0 1.0 1.3 0.2 0.2 1.30 0.83
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TABLE B—4 z
MARLBRORQ KS . z
SUMMARY TABLE ‘ =
o CIGARETTE CONSTRUCTION AND PRESSURE DROP _ <
! T T . DPEN =, | . SEALED TOBACCO T . . 7T i :
3 o ! Loopay | . CIGARETTE | ‘CIGARETIL | 7LTER SECTICN:. | % FILTER'| % FLTER | PAPER
{0 GOUNTWY . DATE | CENSITY | % VEN] | PRESSDROP | PRESS DROP | PRESS DROP | PRESS DROP | TRIACETIN | EFFICIENGY | POROSITY | ADDITIVEZ
il
L=y
E SA i 1991-1992 213 126 AS 49" 2.8 2.1 g 7.2 398 35 0.4%]
[ USA-EXPORT  :1989-1992 213 12.9 4.4 48 28 2.0 7.1 38.3 35} 0.57]
! GERMANY { 1983-1992 217 16.5 4,11 47 286 2.1 7.2 374 .49 0.8%]
! SWITZEALAND | 1950.1992 212 13.7 4.4 4.8 28 %0 7.3 386 35 .65
BELGIUM 1992 211 11,9 4.4 4.8 29 1.9 7.2 384 45 0.5
HOLLAND 1982-1991 211 124 23 4.7 2.8 1.9 6.9 36.7 28 0.5%
UK 1986-199 19.0 42 5.0 3.1 1.9 55 42 0.5
FRANCE 1880-1991 15.5 i ag ;
TALY 1991 207 10.9 45 4.8 2.7 21 65 | 394 36 0.504
GREECE 1 1990-1992 210 14.3 4.3 49 27 2.2 77 363 41 0.6%)
SPAIN 1989-1991 223 0.0 47 47> 2.8 19 8.1 381 | 37 0.65
AUSTRIA 1980 19.9 50 pa
YUGOSLAVIA 1989-1550 28| 00 A7 a7 28 2.9 a2 36.3 105 070"
DENMARK 1980 15.3 R ; ) -
FINLAND 1931 4.3 2.4 1.8 o
SWEDEN 19801982 16.5 58 =
NORWAY 1980-1982 184 43 £
* AVERAGE EUROPE* 216 129 s A 4.7 28 20 7.2 377 a7 0.6#"
BRAZIL 1986-1991 220 0.0 4.9 4.9 27 2.2 6. 44 0.5
ARGENTINA 1986-1992 219 0.0; 49 49 27 22 7.2 332 29 1.4
VENEZUALA 1991 210 0.0 4.3 4.3 27 1.6 a5 0.4
PANAMA 19911952 214 0.0 4.4 4.4 27 1.7 77 39.0 25 0.4
JAPAN 19511982 218 16.0 4.4 5.0 3.0 20 34 35 | 0.
AUSTRALIA 18861991 H 13.1 4.1 4.6 22 24 4.5 30 0.4
MALAYSIA-1 1990-1391 215 82 5.0 531 239 24 5.4 38.3 46, 0.5
MALAYSIA-2 1992 | 217 10.4 4.4 48! 3.1 1.7 7.2 0; 0.5
b =
i
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TABLE B-5§
MARLBCRO KS
SUMMARY TABLE
DELIVERIES
COUNIRY DATE . Tan NICOTING © PusEs C Tamis | Tavpurr. | siomure
USA 19911992 15.3 1.14 8.9 14.3 1.83 0.128
USA-EXPORT 1989-1592 15.9 1.14 8.4 13.9 1.89 c, 0.136
GERMANY 1989-19392 13.4 0.99 8.3 135 1.61 o.119
SWITZERLAND 1990-1992 14,8 1.05 8.7 14.1 1.70 0.121
BELGIUM 1992 15.4 1.07 8.2 14,4 1:38 0.130
HOLLAND 1989-1991 14.8 1.03 8.3 14,4 1.78 0.124
UK 19851991 130 1.06 8.7 12.3 5 1.49 0.122
FRANCE 1980-1991 14.8 1.05 88 14.1 1.68 0119
" ITALY 1991 15,2 1.01 7.9 15.0 1.92 0.128
GAEECE 1590-1432 15.3 | 1.10 85| o 139! 1.80, 0.129
SPAIN 1989-1991 16.0 1.18 8.1 136 1.98 0.146
AUSTRIA 1580 13.2 0.91 B9 14.5 1.48 0.102
YUGOSLAVIA | 1989-1990 17.4 1.27 8.9 13.7 1.76 0.128
DENMARK i 1980 148 1.11 9.0 13.3 1.64 0.123
FINLAND 1991 2%
SWEDEN 1980-1982 14.6 1.07 8.5 13.6 1.66 o122
; NORWAY 1980-1982 16.1 1.14 9.1 141 1.77 0.125
" AVERAGE EUROPE” 15,0 1.08 8.7 132.9 1.73 0.125
BRAZIL 1986-1991 15.1 1.36 7.7 111 1,95 0.177 |
ARGENTINA 1886-1992 Y53 1.0% 7.9 14.0 1.94 0.138
VENEZUALA 1991 16.3 1.11 7.7 147 212 0.144
PANAMA 1991~1592 156 0.95 7.2 16.4 237 0.132
JAPAN 19911992 15.1 1.18 8.3 128 1.82 0.142
AUSTRALIA 1985-1991 13.6 1.25 8.2 10.9 1.66 0.152
MALAYSIA-1 P 1990-1991 15.8 1.14 8.8 13.9 1.80 0.130
MALAYSIA-2 1952 :
>
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TABLE C-1 >
MARLBORO KS
DS SCAN DATA FOR AM'\AONIN(‘ASING MARKERS (AREA COUNTS) »
RS RS : ql . 254261 285026 T e
LT T MANUFAGTURSE ) NIOOTINE ' UP...A | PHOSPHATE  OF g FP\UC]ObE: GLUCOSE, MALTOSE SUCROSE
7 COUNTRY - LOCATION DATE| (19 - B L M (Aedl) | (A1eaB) | (21422409 (244 26430) (42‘43) {38y
] :
THAILAND USA UE 1892 1.68| 377, 0.08 n.62 026+ 004 5.82 6.10 0.08 - 3.14
THAILAND USA UE 1991 143 3231 005 0.58 0.3 0.06 5.59 5.66 0.zt 3.18
TAWAN LISA ug 1991 170 3.47| 0.8 0.60 0.20 0.08 5.99 5.74 0,13 ayz
SAUD USA UE 1990 1.56] 216| 0.00; 0.55 0.72 0.07 5.13 arr 015 3.83;
RUSSA USA UE 1992 1.62| 329 005 0.58 0.24 0068| ., S70 5.84 0.13 a7
PARAGUAY USA UE 1950 1.56{ 230 0.00 0.62 0.65 0.06 475 3.30 0.10 3.30
PARAGUAY USA UE 1991 1. 207! 0.00 0.58 0.55 0.08 ! 6.08 5.12 0.13 an
KOREA USA uE 1991 149} 305 0.03 0.56 0.45 70.08 | 6.22 5.39 0.12 3.63
ISRAEL USA ue 1990 163 305 0.08 0.57 ; 0.52 0.7 6.25 5.12 0.1 4.21
IRAN UsA UE 1992 1.43| 256 0.00 0.63 ! 0.86 0.10 4,54 2.89 0.19 2.08
HONG KONG USA VE 1992 146 348 0.11 0.60 027 0.07 7.71 7.50 0.1 3.34
CHINA Usa VE 1891 160! 2437 o 0.59 0.26 0.05 6.75 7.42 0.16 372
CHINA UsA UE | 1991 1491 244 000 058’ oy 0.07 5.83 4.36 0.4 1.43
CHINA Usa UE 1591 1651 351! o006 064 0.25 0.07 6.42 6.09 0.15 4,15
AVERAGE - 1571 3061 0051 o 060 0.47 0.07 6.05 5.1 0.13 2.38
USA LSA U 1992 1.35| 255 0.04 0.51 0.51 0.08 5.34 3.55 0.12 a.20
USA USA U 1992 163 233] 003 059 0.50 ¢ 0.06 551 4,88 ©.09 3.89
AVERAGE 1430 2941 0.4 0.55 0.51 0.07 5.43 4.27 o1 3.55
‘b
VENEZUALA VENEZUALA SV 1591 155 | 78] 000! 058 0.09 0.08 491 5.81 0.11 7.05
1 H
5
PANAMA PANAMA  SSP | 1991 ? 148 231| o000 0.43 0.22 0.00 4,50 3.2¢ 0.04 215
PANAMA PANAMA  SSP | 1902 155 283] 0.00 0.43 0.18 0.00 5.79 5.12 0.02 4,76
AVERAGE © 152 257000 0.43 0.2¢ 0.00 5.15 AL 0.03 4.45
=) )
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TABLE C-1 =
MARLBORO K3 <, =
_ DS SCAN DATA FOR AMMONINCASING MARKERS (AREA COLINTS) s
S T T IEen R | 25428 | [ [oem T8
ER R MANUFAZTURE MCOTL‘{!‘ G .a UAEA PHOGSHATE  DF " : FRUCTCSE | GLUCOSE | MALTOSE | SUCROSE @ o
- COUNTRY " LOCATION. et 019 () 1 % " LU0ty | nsenfh | (B1422423) | (24026430) 1 - (42043 ey | o
T H -~
i | e
GUATAMALA | GUATAMALA 5SG | 1991 119 1801 0.00 0.40 0.18 0.05 6.57 5.63 .02 466 =
. L)
4 [
ARGENTINA ARGENTINA  SA 1992 1.42) 578, 0.00 0.35 0.04 0.07 8.04° a.67 0.05 5.22 :
L
MALAYSIA MALAYSIA  FEM | 1991 1.63| 1.2 0.0 - 0.63 0.51 007 2 57 4.45 0.10 a8s| 7
MALAYSIA | MALAYSIAGRIR) FEM ! 1992 138! 1.40| 003 0.33 0.26 0.05 5.15 428 0.04 na4| Z
' L0 o
JAPAN JAPAN FEJ | 1992 163 277 000! 0.38 0.05 | 0.06 643 747 0.02 480 S
: i -
INDONESIA  [INDONESIA/USA FEI 1992 1.60( 349| 002 0.59 0.52 0.08 6,50 5.82 0.13 287 w3
-
SWITZERLAND | SWITZERLAND E 1991 150 210| 0.00 0.5Q, 0A3} . 0.08 5.96 5.00 0.10 an| %
SPAIN SPAIN E 1990 1521 1641 000 0.58 o511 ¢ 006, 6.47 5.52 0.10 289 | ~™
SPAIN SPAIN E 1591 152 2607 000 0.62 0.26 007 784 9.05 0.1 ; 372l
HOLLAND ~c* E 1991 1307 1821 004 ° 046 0.35 0.06 6.06 5.62 0.09 4y =
GREECE =cr £ 1590 166] 273 006 0.58 0.42 0.07 6.05 542 0.13 4.85 |
GREECE ~cr E 1991 174 382 D013 0.51 0.32 .07 7.83 8.62 0.13 348| =
CANARY 1S CANARYIS E 1991 157 250 0.06 0.52 0.35 | 0.07 6.45 7.01 0.16 278 o
AVERAGE ! 154 ?gsor 0.04 0.55 0.38 0.07 6.64 6.61 0.12 38| =
L - 1 —
GERMANY GERMANY G 1991 1.58 ‘ 364| 0181 0.38 0.15 | 0.06 7.14 B.74 | 0.04 | £.89 9
2 =
=
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TABRLE C-2
MARILBORO KS
DS SCAN DATA FOR BLEND MARKERS (AREA COUNTS)
TRILYDROXY. RS,
g o I MALIC) PTROGLUTAMIC | BUTANOIC CHLOROGENIC
© .- I MANUPACIURE .. CACID | ACID -~ ACIDS | INOSIIOLS | - ACIDS
COUNTRY | ' LOCATION' = DATE _ (I (18 7408y | @m3 - @sdny
‘- %
THAILAND UsaA UVE 1962 2.36 0.25 0.79 2.26 0.91
THAIL AND USA UE 1991 1.98 0.25 .67 L e 1.582 0.94
TAIWAN USA UE 1991 223 o.te (.82 2.0 082
SAUDI USA UE 195¢ 2.19 0.28 0.7 1.95%5 R4 ]
RUSSIA USA UE 1952 2.14 019 » .75 2.30 0.91
PARAGUAY USA VE 1990 2.09 .23 Q.75 .84 0.90
PARAGUAY UsA UE 1991 2,12 0,257 0.76 1.35% 1.02
KOREA UsSA UE 199! 2.00 0.26 : .73 1.1, 0.97
ISRAEL UsA UE 1990 2.1 S om 0.75 174 0.96
TRAN USA UE H .25 0.40 0.55 4 0.24
HONG KONG UsSA UE 1992 231 Q 0.39 Q074 2.10 1.05
CHINA UsA UVE 1991 213! 0.28 0,20 2.07 0.93
CHINA USA VE 1991 1.93 016 070 1,76 0.95
CHINA USA UE 1931 2.20 Q.23 0.20 2.62 1.02
AVERAGE ey 2.1% 0.24 o.75 199 0.93
USA Usa u I 1932 2.00 0.15 0.60 154 100
\ USA USA u @ 1992 2.19 0.28 o7 2.3 0.95
AVERAGE Lo 0, 0.69 2.09 0.98
© .
YENEZUALA VENEZUALA sV {091 1.28 o027 0.54 1.60 0.73
SRS E |
PANAMA i PANAMA SSP 199 2.30 0.27 0.93 1.53 .73
PANAMQ . PANAMA s5p ]992 _2._‘84' 0.29 1.09 1.78 0.9
AVERAGE 282 0,23 0.97 1.46 .32
&U ATAMALA GUATAMAIL A 855G 199! | 2.08 0321 i 0.55 1.56 1.25
ARGENTIMNA ARGENTINA SA 1992 1.713 0.2 0.7% . 2.25 J 1.10 |
]
|
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TABLE C-2
MARI.BORO KS
DS SCAN DATA FOR BLENT> MARKERS (AREA COUN'I‘S)
\. s TRIHYDROXY' " B
S MAuu SYROGLUTAMIC BUTANOIC CHLOROGENIC
el I MANLUFACTURE ; Loac ATID -+ 7| ACIDS mosrmLs . ACIDS
" COUNTRY. LOCATION _ L LATE.l sy, (16) CIT+18) 27430 " (46+47)
! &
MALAYSIA MALAYSIA  FEM 1991 196 0.23 0.70 176 1.4
MALAYSIA MALAYSIA(RIR) FEM 1952 147 Q.19 0567 o 176 1o
H !
JAPAN JAPAN FE! 1992 2.10 0.2¢ ,, 0:62 2.06 | 1.23
INDONESIA | INDONESIA/USA  FE! 1992 2.28 0.3¢9 0.84 221 092
2
SWITZERLAND | SWITZERLAND E 1991 21 023 0.86 209 113
SPAIN SPAIN E 1990 2.10 © om 0.7? 2.2! 1.09
SPAIN SPAIN £ 1991 2.2 0.26 0.20 .63 100
HOLLAND -c* E 1991, 130 0.22 0.83 | L74 L18
GREECE cr E H .17 0.27 0.78 1.70 1.22
GREECE “c- £ 1991 2.37 0.30 0.38 197 LIS
CANARY IS CANARYIS E 1991 2.15 0.19 0.68 2.12 o3
AVERAGE Y 2.15 0.24 0.30 2.07 1.1
GERMANY GERMANY G _ | 191 2.08 0.26 0.79 z.zﬂ 172
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TARLE D-!
US MARLBQORO STYLES "
BLEND COMPOSITION
i C®TOTAL |7 ] T T ]
i _ R LIGHT .| % BANDCAS’I‘ % TOTAL | . % TOTAL
[ TAR | STYLE | DATE ET | % STEM | RECON RECON - | RECON. ‘| BY-PRODUCTS
t ; I
|. MARLBORO | FF Ks 1988 10.2 2.4 | 167 5.8 . 235 25,8
MARLBORO | FF K5 1989 9.0 ' s
MARLEORO | FF KS 1990 8.4 2.6 185 5.2 4.7 27.3 |
MARLBORO | FF Ks 1990 7.3 2.6 18,5 4.2 24.7 7.3
MARLRORO | FFE KS 1991 7.6 2.9 17.4 54 22.8 257
MARLBORO | FF K5 1992 7.6 2.4 18.5 o 5.6 242 26.6
MARLBORO | FF Ks 1992 6.8 1.9 182 54 236 . 255
MARLBORO | FF XS 1992 9.0 30 180 6.0 24.0 ' 32.0
AVERAGE 82 3.3 12.0 59 23.9 27.2
R
MARLBORO | FF 100 roz8 8.5 !
MARLRORO | FF 100 1089 9.1 '
MARLBORQ | ©F 190 1990 7.6 <
MARLEORO ! FF 100 1092 | 7 3 7] 6 230 26.0
MARLBORO | FF 100 1992 9.0, 7.0 15.9 7.0 72.0 9.0
AYERAGE 2.3 5o 16.0 45 225 27.5
-
MARLBORO | MD KS 1991 92 15 176 4.5 2.1 236,
MARLEORG | MD Ks 1992 6.0 20 8ol 2.0 2%6.01 28,0 |
MARLRORQ | MD XS 1992 2.0 9.0 15.0 5.0 20.0 29.0
MARLBORG | MD Xs8 L 9.7 L6 16.7 5.6 22.3 219
AVERAGE ! 8.2 15 16.3 5.3 22.6 26.1
MARLBORO | MO~ 100 1992 7.0 20 15.0 X3 26.0 28.0
f '
MARLRORG | LT Ks 1988 7.7
MARLBORO | LT Ks 1989 | 8.3
JMARLBORO | LT K$ 1950 | 74|
MARLBORO | LT KS 1991 9.7 20’ 140 | 6.2 20.2 nz2 ]
MARLBORO | LT KSR 1992 7.0 2.0 17.0 6.0 210 25.0
MARLBORO | LT KS 1992 7.9 10 19.3 5.9 25.2 7.2 ‘
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TABLE D-1
US MARLBORO STYLES -
BLEND COMPOSITION
L ®TOTAL [ T T A
L1 LIGNT | % BANDCAST | % TOTAL | . % TOTAL
| TAR | STYLE | DATE : %ET '@ % STEM RECON | RECON | RECON BY-PRODUCTS
MARLEORO | LT Ks 1992 9.0 80: I3C|'l 7.0 n 200 2s.oi
AVERAGE 8.1 38 rs.s[ 6.3 N 259
. | @
MARLBORD LT ¢ 100 1988 3.5 i
MARLHEORO [ LT 100 1989 7.5 :
MARLRORO | LT 100 1990 %.0 ! 2
MARLBORD @ LT 100 1991 T.0 3.3 170 54 224 257
MARLBORO | LT 100 1992 6.0 2.0 17.0 7.0 24.0 26.0
MARLBORO LT 100 1992 2.4 2.4 1ng 6.5 2341 258
MARLBORO | LT 100 1992 9.0, 5.0 S 138 7.0 200 26.0
AVERAGE | 79 34 16,0 5.5 7.5 25.9
Qo
MARIL.BORO | UL KS8 1989 4.6 22! 134 5.3 18.7 20.9
MARLBORO | UL KsB 1992 14.0 80 16.0 50 21,0 29.0
AVERAGE 14.3 5.1 147 52 9.9 250
MARLDRORO UL 1008 1989 > 15.8 28 162 5.4 21.6 24.4
MARLBORO UL 1008 1992 0.0 0 169 50 21.0 4.0
MARLBORO | UL 1008 1952 6.0 2.0 130 7.0 20.0 28.0
AVERAGE 10.6 46 15.1 53 0.9 255
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TABLED2
US MARLBORO STYLES
AMMONIA CHEMISTRY
-’ [ TAR | STYLE | DATE [ % ALKALOIDS | % AMMONIA | % PHOSPHATES | % UREA |
[ R N '
MARLEBORO | FE | KS I 1088 2.05
MARLBORO FF XS 1939 AL 0.25
MARLBORO T KS 1990 201 026 . 068
MARLBOROD g Xs 1990 1.%4 2 086
| MARLBORO Fr Ks 1991 2.00 0.80 :
M ARLBORO FE kS 1932 1.70 0.41 G 0.8%
MARLEORO EF KS 1992 £.81 0.35 0.81 0.19
MARLBORO FF Ks 1952 178 7029 0.29
AVERAGE | 1.92 0.31 0.82 0.19
4]
MARLBORO Fr 100 |988 203
i MARLBORO re 100 1989 219
MARLEORO FF 100 1990 197 0.24 | nas
MARLBORO] FF | w0 | o9z 1.70 0.44 0.80 J.
MARLRORO FF 100 1992 © 1.69 0.27 0.87 [
AVERAGE | 1.92 0.32 0.84
MARLEORG | MD XS 1991 1.82 2.30 1.56
MARLBORO |  MD KS 2+ 1991 1.86 ; 0.45 0.73
MARLEORO ! MDD KS 1992 183] 0.28 0.85
MARLBRORC MD K58 1991 tat 029 0.8
AVERAGE 1.86 0.m 1.00 |
MARLBORO | MD 100 1992 173 .35 0.52
MARLBORO# LT Ks 1988 206!
| MARLBOROD | LT Ks 1989 2.15| 021
MARLBORO LT Ks 1990 1.97 0.16 0.85 |
MARLBORO LT Xs 1991 1.95 0.34 0.86 0.19 !
MARLBORO | LT KsB 1992 te! 0.40 0.61 |
MARLAORO | LT Ks 1992 2.01| 0.33 0.83 0.14 {
MARLBORC LT Xs 1992 L7 0.27 08T 1
AVERAGE | 195 0.28 0.8t | 0.7
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TABLE D-2 ='
US MARLBORQ STYLES
AMMONIA CHEMISTRY
TAR STYLE | DATE . [ % ALKALOIDS | -% AMMONIA | % PHOSPHATES | % UREA |
i { :
MARLBORO LT 100 1988 2.08
MARLBORD LT 100 1989 2.4 028 5
MARLBORO LT 100 te50 187 0.28 0.75
MARLERORO LT 100 1991 1.97 0.32 0.9 o146
MARLBORO LT 100 1992 198 0.32 ? 0.72 0.1%
MARLRORO LT 100 1992 174 " 04l 0.76
MARLBURO LT 100 1992 1.85 ] 0.30 0.27
AYERAGE 1.9% 0.32 Q.8 (e 1.3
o]
MARLBORO UL KSR 15989 2.26 0.29
! MARLBORO UL KSB 1392 182 0.27 085
i AVERAGE | 2.4 0.28 0.85
MARLRORG UL 1008 1949 A 2,28 028
MARLBORQ UL 1008 19972 187 0.28 0.87
MARLBORO uL woon 1992 1. 07 Q.88
i AVERAGE 1.97 " 028 0.97
=g
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CONFIDENTIAT, MINNESOTA TOBACCO LITIGATION ™
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TABLE D--3
US MARLBORO STYLES
CASING CHEMISTRY ks
I ; % % . %TOTAL ' %AEDUCING | % . | . % | _ % | % % |
| TAR | STYLE DATE PG | GLYCERINE | SUGARS SUGARS | GLUCQSE | FRUCTOSE | SUCROSE | COCQA. | LICORICE |
N T 1Y
' ]
MARLBORO | FF KS 1988 1.9 23 1211 88 :
MARLBORO | FF KS 1589 1.9 2.3 | 124 8.6 !
MARLBCRO | FF | X8 1990 20 22 12.5 8.1 :
MARLBORO | FF KS 1990 20 2.3 12.7 8.6 % !
MARLBCRQ | FF KS 1991 1.8 23 12.8 8.6 1.7 2.7 2.7 0.5 0.9
MARLBORC ! FF KS 1992 20] 24 12.3 87 2 0.4 0.8
MARLBORO | FF KS 1992 20 25 120 80 2.4 30 3.2 0.4 | 0.5
MARLBORO , FF KS | 1992 _ 11,2 9.1 ;
AVERAGE 20 23 123 8.6 2% C 29 T30, 0.4 0.8
MARLBORO | FF 100 1938 1.8 2.3, 12.2 88|
MARLBORO | FF 100 1089 1.9 23 123 8.9
MARLBORC | FF | 100 1990 1.9 23 12.7 00|
MARLBORO | FF 100 1992 18 2.3 12.3 a8 21 24 aa 0.5 0.6
MARLBORC | FF 100 1992 12.3 9.5
AVENAGE 19 23 124 2.0 2.1 24 3.3 05 0.6
MARLBORO | MD KS 1991 19 2.3 1.7 8.9 2.3 a0 1.2 04 0.8
MARLBORCO | MD KS 199 1.9 23 126 8.3 25 az 2.0 0.4 0.6
MARLBORO | MD KS 1992 11.5 7.7
MARLBORO | MD | 'KSB 1991 1.9 23 12.6 8.6 1.8 2.4 23 0.4 0.7
! AVERAGE 1.9 2.3 .o121 8.4 2.2 29 " 1.8 0.4 0.7
1
MARLBORD | MD 100 1992 20f %@ 23 12.6 ] 8.2 20 26 2.7 0.5 0.6
MARLBORO | LT KS 88 ), 19 2.4 1.7 7.9
MARLBORC | LT KS 1989 1.9 23 12,7 8.8
e MARLBORO | LT KS 1990 | 19| 22 124 8.0 ;
={ MARLBORO | LT KS <1991 1.9 2.2 12.8 9.3 051 0.7
&4 MARLBORO | LT KSR 1992 1.9 23 12.4 04 28 3.4 24 0.5 0.8
MARLBORO | LT KS 1992 1.9 2.2 12.3 as 0.5 08
eri MARLBORO | LT | K5 1992 11.2 8.2 : i
o AVERAGE 1.9 23 122 86 28 3.4 24 0.5 0.8
=1} 16 : ! !
[ I . K |
© |
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US MARLBORO STYLES
CASING CHEMISTRY

[T

]

LITIGATION ™

A
o

| ! % % | W TOTAL : %REOUCING | .. % [ -~% - [ % [ .. e [ % '
[ TAR | STYLE | DATE PG | GLYCERINE | SUGARS ‘|  SUGARS | GLUCOSE | FRUCTOSE | SUCROSE | 'COCOA | LICORICE |
] | ,

MARLBORO | LT | 100 & 1988 19 2.5 1.6 ‘ 78

MARLEORO | LT | 100 1989 20 2.3 12.4 ] 8.4

MARLBORO | LT | 100 1980 1.9 2.2 12.0 76 \_

MARLBORO | LT 100 1991 19 22 1.0 9.1 2 05| 0.6
{MARLBORO | LT | 100 1992 2.0 22 "7 8.2 0.5 0.8
MARLBORQ | LT | 100 1992 L9 2.3 12.2 | 89 2 2 29 26 05 0.7
MARLBORO | LT | 100 1592 117 I 8.9

AVERAGE 1.9 2.3 12.1] 8.4 2.1 2.4 28 0.5 0.7
i v
MARLBORO | UL | KS8 1989 22 22! 1.7 8.4 2.0 27 2.1 1.3
MARLBORO | UL | KSB 1992 10.9 72) |
AVERAGE 22 2.2 1.3 rel T 20 27 2.1 13
MAALBORO | UL | tooB 1989 2.1 21 1.5 .2 2.1 28 2.1 13|
MARLBORC | UL | 1008 1932 ! pLek:] 74
{ MARLBORQ | UL | 1008 1992 2.1 2.1 1091 7.1 17 23 28 0.6 11
[ | AVERAGE | 21 2.1 11.1 7.6 1.9 26 25 0.6 1.2
-3
2
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TABLE D4
US MARLBORO STYLES
BLEND CHEMISTRY
: TAR STYLE DATE | GENIC AC[D_l % RUTIN RATIO | % N[TRAT_F;_S_;_
| 1 ] | -
| MARLEORO FR Ks ' toss ; -
{ MARLBORD FF Ks 1989 ' , 7
MARLBORG |  FF KS 1990 |
MARLBORO | FF | K 1690 2
MARLBORO EF K$ 1991 0.44 027 1.63 0.70
MARLBORO FF Ks H 1992 ]
| MARLBORD | FF Ks 1992 |
| MARLRORD | FF KS 1992 0.38 025 1.52 102!
AVERAGE 041 0.26 £.57 0.86
; Y
MARLBORO FF 03 1988 ] i
MARLIORO FF 100 1949
MARLBORO | FE 100 1990 N
MARLBORO FF 100 1992 !
MARLBORO FF 100 1992 Q.40 . .26 [.54 1.04
AVERAGE 0.40 0.26 1.54 1.06
| -
MARLBORO | MD Ks 1991 0.44 027 163 110
MARLBORO | MD Ksp 1991
MARLEORO| MD KS 1992 042 0.26 1.62 1.02
MARLBORO | MD [  Ksn 1991 0.45 0.29 1.55 1.00
AVERAGE 0,44 027 -~ Leg 1.04
MARLBORO [ MD 100 1992
MARLBORO | LT Ks 1928 '
MARL BORO LT Ks 1989 :
MARLBORO | LT Ks 1990
MARLBORC | LT X5 1951
MARLBORO | LT KSB 1992
MARLBORO LT KS ! 1992
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TABLE D4
US MARLBORQ STYLES
BLEND CHEMISTRY
.| % CHLORO- ¢ I CARUTING ©
TAR STYLE | DATE | GENICACID | % RUTIN RATIO % NITRATES
. MARLBORO LT KS 1992 0.3% 0.26 1.50 A.02
AYERAGE 0.39 0.26 1.50 1o
]
MARLEORG| LT 100 1958 G
MARLEORQ LT o 1 1939
MARLBORO LT 100 L1990 >
MARLBOROQ LT 0 1991 ‘
MARI.RORO LT 100 1992 o i
MARLRORO LT 100 1992
MARLBORO LT 100 1992 03| o 026! 1.50 1.0z
AVERAGE 0.9 0.76 1.50 102
|
| <
MARLBORO | UL KsR [939 .38 0.26 1.46 1.0
MARLBORO UL KSB 1992 Q.40 0.23 1.74 1.06
i AVERAGE ) 0.39 0.25 1.60 r.o3
i i
MARLBORC | UL 1008 1989 0.39 0.26 1.50 1.00
MARLBORO UL 100B 1992 0.41 0.24 %7 1.06
MARLEORO UL tooR @ 1992
AVERAGE 0.40 ! 0.25 1.60 1.0
©

'
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TABLE D-5 > ?
US MARLBORO STYLES =
CIGARETTE CONSTRUCTION v -
1 ' ! —[ToBacco] NoN L [ T T %
] : TOBACCO | WEIGHT [ TOBACCO: . |CIGARETTE| FILTER | DRY” | PAPER | PAPER I:
[ TAR | STYLE | DATE | % MOIST : WEIGHT .| @ 13.5% |. WEIGHT | CIRCUM | LENGTH | LENGTH | DENSITY |POROSITY{ADDITIVE! ;
MARLBORO | FF Ks 1588 | 14.5 768 759 217 2490 84 2! 211 10 047! 2
MARLBORO | FE KS 1989 15.2 yal 759 215 24,82 84 5 2 212 | 2 0.5 | &
MARLBORO | FF ks ! 1990 t4.1 765 760 218 24,87 84 21 212, 30 043| <
MARLBORC | FF Ks 1990 14.9 768 756 17 74.26 o B4 21 211! M 045 =
MARLRORO | FE XS 1991 4.1 757 752 216 24.82 | 84 21 210 3 | 0.45 ; :
MARLBORO | FF X5 1992 11.6 755 754 216 2485, 84 21 241 39; 0.541 =
MARLBORO | EF KS 1992 24.65 a4 21 43 0571 =
AVERAGE 14.4 765 757 AN e 21 211 3 09|
-
MARLRORO | FF 100 1928 4.1 276 268 R 24.34 99 27 212 40 042 g
MARLBORO | FF 100 1939 i, 148 287 874 267 24.86 ) 27 213 32 048 | 2 -
MARLBORO | FF 100 1950 14.3 275 868 262 | 24.88 % 27 212 30 047} g )
MARLBORG | FF 100 1992 ¥ 24 85 % 27 45 057| O :
AVERAGE 14,5 230 270 265 2486 99 27 212 17 049 | =
] =
N N . : —
MARLBORO | MD K5 1991 150 657 635 ] 253 .84 3 27 212, 37 0s3| D -
MARLBORO | MD KS 1992 > 24.86 B4 2 27 o) 5
MARLBORO | MD Ksg ! 1991 154 684 659 250 24.30 82 27 215 il 02| 5
AVERAGE 152 |, 691 677 252 24,83 83 2 213 31 .52 i
! o
MARLBORO | LT Xs 1988 149 599 682 265 24.32 84 27 213 34 0244 O
MARLEORO [ LT + KS 1939 C 153 6599 684 263 24.80 7] 27 212 30 0.40 :
MARLBORO | LT Ks 1950 14.0 1 687 263 24.81 34 27 213 46 0L} &
MARLBORO i LT Ks 1991 13.6 689 588 260 | 24.87 2 27 212 21 0.46 E]
MARLBORC | LT KS 1992 118 694 6972 263 24,32 24 27 214! a4 049 | =
MARLBORO | LT K35 1992 24.94 2 27 46 062 o
AVERAGE 14.3 694 628 263 24.84 1 84 27 213 3 0.47 g r
. =
MARLBORO | LT 100 1928 15.0 835 821 305 24 37 o7 2 215 3 044 = !
MARLBORO | LT 100 1989 149 833 220 | 04 24.83 9 n 216 ® 0.43 =
MARLEORO [ LT 100 1920 1421 26 219 m 74.83 9 | 2 218 3 0.42 j




e L, A T CONFIDERTIAT MISKESUTA TORKCCO TITICATION
- - 1 - . [ Lt r—ry—— r— L T ] (BT ) bt Jp— [ t -
TABLE D-5 >
US MARLBORO STYLES
CIGARETTE conmuc ION_ ¥
! ] TOBACCO | - NON I I B _ )
TOBACCO | WEIGHT | TOBACCO| . - -|CIGARETTE| FILTER | DRY Y| PAPER | PAPER |
TAR | STYLE| DATE | % MOIST| WEIGHT | @ 123.5% | WEIGHUT | CIRCUM | LENGTH ! LENGTH ! DENSITY |POROSITY|ADDITIVE!
MARLBORO LT 00 199! 13.9 810 516 0L 24,99 o9 kd I{ 212 29 ().412‘E
MARLNORO LT 100 1992 3.2 825 822 302 .90 o9 ‘3 kY . 212 29 0.39}
MARLBORO LY 100 1992 24.88 s 3! : 27 0.57
AVERAGE 14.4 830 222 303 24.87 259 32 214 32 0.45 ;
: i
MARLBORO ! UL | KsB 1929 13.9 607 604 271 2481 | 83 27! 190 44 16T
MARLBORO | UL : KSB 1992 ; 24.30 83 27 43 0.53:
AVERAGE 1391 607 604 N £ 27 150 44 1.10 |
MAR!_ AORD uL oo 1989 14.0 714 70 &09 24 80 oR 31 187 45 2.49%
MARLDORD UL 1000 1992 24,74 oa a 47 3.20
AVERAGE 14.0 T4 710 09 4.7 9 3! 187 1 46 2,85
o
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TABLE D6 3
US MARLBORO STYLES
FILTER AND PRESSURE DROP DATA >
I [ I "OPEN . | SEALED . .| Tosacco |
-’ i % FILTER | % FILTER | CIGARETTE | CIGARETTE | FILTER 2| SECTION
| TAR | STYLE DATE | % VENT | EFFICIENCY | TRIACETIN | PRESS DROP | PRESS DROP | PRESS DROP | PRESS DROP
{ I :
MARLBORO FF KS 1958 o4 385 10 4.8 51 2.9 2.2
MARLBORO | FF KS 1989 10.7 9.0 7.6 4.5 49 2.3 21!
MARLBORO |  FF K5 1950 12.3 8.1, 7.9 4.5 4.9 2.7 22|
! MARLBORO | FE KS 1990 134 1851 45 > 49 2.7 22
' MARILTIORO IF Ks 1991 12.5 38.9| | 4.5 50 18 22
MARLBORO |  FF XS 1992 (L7 w7 8.0 AS 49 2.9 2.0
| MARLBORO | FF s 1992 14.0 a6 52! 2.7 2.5
! AVERAGE 12.0 38.8 Tl 4.6 5.0 23 22
| [l
"  MARLBORO |  FF 100 1928 1.8 404 | 0 43 54 10 2.5
| MARLBORG §  FF 100 1989 15.1 40.9 | 7.7 4.7i 5.4 10 241
MARLRORO | EF tog 1990 15.5 39.6 7.6 4.8 5.5 12 24
MARLBORG |  FF 100 1992 15.0 LR 5.0 57 3.1 2.6
AVERAGE 14.9 403 74 4z 55 1 2.5
! MARLBORO | MD XS, 199 19.3 4.0 1.0 47 sS4 32 2.2
MARLBORO | MD Ks 1992 2100 3 45 5.4 14 2.0
MARLEORO | MD KSR 1991 15.3 445 7.8 45 5.2 3 2.1
AVERAGE o 187 42.3 7.9 46 5.3 22 2.1
MARLEORO | LT KS 1983 22.3 8.5 74 49 5.9 3.9 2.0
MARLECRQ | LT Ks o8 211 47.7] 8.1 4.9 5.8 27 2.1
MARLBORG | LT Ks 1950 217 475 73 48 59 3.9 2.0
MARLBORD | LT KsS < 1991 23.6 45.9 7.2 4.9 59 3.8 2.1
o3 MARLBORO | LT KS | 1992 244 471 7.3 50 6.0 4. 1.9
b4 MARLRORO [ LT oKS 1992 1£.0 5.1 5.7 37 2.0
(&2 AVERAGE 2.5 47.3 7.5 49 59 3.9 2.0
<1 man T '
o teorof Lt | 100 1983 3.7 52.0 7.7 50 6.5 4.1 2.5
.} MARLBORG| LT | 100 |  tog 320 519 79 | 4.9 65 4.2 23!
S MARLBORO | LT - [ 1950 33.5 52.4 1 70 49 56| 42 24
-
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TABLE D-6 3 =
US MARLBORO STYLES =
FILTER AND PRESSURE DROP DATA v —_
i : - OPEN "SEALED | o _ TOBACCO =
% FILTER | % FILTER | CICARETTE | CIGARETTE FILTER: SECTION -
TAR | STYLE DATE | % VENT | EFFICIENCY | TRIACETIN | PRESS DROP | PRESS DROP | PRESS DROP | PRESS DROP -
: -
! -
MARLBORO [ LT 100 1991 242 498 75! 4.9 6.7 44 2.3 =
MARLBORO LT 100 9ol 5.7 515 6.8 49 : q‘l&.? 4.3 2.5 E :
MARLBORG | LT 100 1992 41.0 4514 6.5 37 2.3 e
AVERAGE 347 515 7.4 48| 2 5.6 42 25| :f-" :
MARLBORO UL Ksn 1989 42.8 5.7 o 4.4 63 4.8 1.5 %
i MARLBORG | UL KSR 1992 3.0 44 6.3 4.4 1.9 27
AVERAGE 429 5.7 i 4.4 6.3 4.6 1.7 ; ’
i o ;
| ,._3 .
MARLBORO uL jLeslt] 9% LIN| 63,0 > 4.3 6.7 3.0 18 g :
MARLBORO UL 00R 1992 46.0 4.3 6.6 4.1 25 -
AVERAGE 48.6 63.0 4.3 6.7 4.5 2.1 g
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TABLE D-7
US MARLBORQ STYLES
DELIVERIES
TAR | STYLE | DATE TAR | NICOTINE | PUFFS | TARNIC | TAR/PUFF| NIC/PUFF
MARLEORG |  FF KS 1988 170 173 2.8 13.8 1.93 0.140
MARLBORO TF KSs 1980 163 1.2 %4 133 = 1.35 L0140
MARLEORO FF X5 1990 16.3 115 851 14.2 192 0.135
MARLBORO |  FF Ks 1930 165 118 9.0 143 1.83 0.128
MARLBORO |  FF Xs 1991 16.3 L.10 3.7 14.3 1.87 0.126
MARLBORO |  FF KS 1992 16.5 116 8.3 1 142 1.37 0132
MARLRORD EF |43 1952 4.6 Q.98 9.1 14.9 1.60 0,108
AVERAGE 16.2 Ll s 14.2 1.84 0.1%
MARLBORO |  FF 100 1988 16.4 JREZ 95 132 1.66 | 0.125
MARLBORO |  FF 100 1929 163 1.25 103 12.0 1.58 0.121
MARLBORO |  FE 100 1960 156 ¢ 117 9.8 13.3 1.59 o.119
MARLBORO FF 100 1992 15.?;’ 1.06 2.7 14.2 1.5 o109
AVERAGE 15.9 118 9.9 13.5 1.60 0.119
MARLBORG | MDD KS 1991 12.4 0.28 78 1.1 1.59 0.113
MARLBORO | MD KS ~1992 12.1 0.52 79 4.8 1.53 0.104
MARLBORO |  MD XSB 1991 133 0.94 7.8 14.1 171 o.121
F 2 AVERAGE 12.6 .88 7.8 . 143 L6l o112
MARLBORO | LT KS 1938 10.7 0.86 23 12.4 .29 0,104
MARLEORO| LT kS 1989 10.3 0.34 8.1 123 1.27 0.10¢
MARLBORO| LT Ks 1990 10.6 0.85 73 12.5 136 0.109
MARLBORO! LT Ks 1991 1.2 0.78 2.0 14.4 1.40 0.098
MARLRORC T K3 1992 10,7 Q.52 30! 130 .M " .10
MARLBORD LT K3 1992 10.0 Q.75 1.7 ' 12.2 1,30 0.097
AVERAGE 10.6 0.82 5.0 1.0 1.33 0.102
MARLBORO LT 100 1928 10.5 0.97 | 2.9 12.1 1.06 0.088
MARLEORO | LT 100 1989 103 0.84 | 0.8 12.3 1.05 0.086 |
MARLEORQ LT 100 1990 10.3] 0.8% 9.6 L7} t.o7 0.092 I
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TABLE D-7
US MARLBOROQ STYLES
DELIVERIES

. ' )
TAR | STYLE DATE TAR | NICOTINE PUFFS | TAR/NIC | TAR/PUFF | NIC/PUPE |

MARLBORD | LT 100 1991 10.5 0.76 9.4 1381 JS: ! 0.081
MARLBORO LT 100 1992 10.3 052 9.7 12.6 ? 106 0.085
MARLBORO| LT 00 1992 10.3 0.74 57| 13.9 1.06 0.b76
AVERAGE | 10.4 082 9.7 1257 1.07 0.0%4

MARLBORO UL KSB 1989 5.8 0.52 681! o 1.2 0.85 0.075
MARLBORO UL sk 1992 6.2 0.50 6.8 12.4 0.91 0.074
AVERAGE 6.0 0.51| o 68 11.8 0.88 0.075
i

MARLBORO UL 1003 1989 58 255 2.8 10.5 i 0.66 0.063
MARLBORO UL 1008 1992 6.2 0.46 7.8 135 n.79 0,089
AVERAGE 6.0 0.51 33} 12.0 0.73 0,061
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