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Globally, laboratories are producing, communicating,
and exchanging millions of laboratory examination
values to multiple parties every day. For most values,
‘measurement units’ are required to make the nu-
merical values comparable and meaningful. However,
a non-systematic use of ‘measurement units’ can cre-
ate errors in communication between health care pro-
viders and become a risk to patient safety. Therefore,
the Committee of Nomenclature for Properties and
Units (C-NPU) recommends using an unambiguous
terminology of ‘measurement units’, for daily patient
care and scientific publications. In this work, C-NPU
summarizes the recommendations on ‘measurement
units’, explaining the reasons and the principles of the
‘measurement units’ used in laboratory medicine.
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INTRODUCTION

‘Measurement unit’ (unit) is a well-understood
and necessary concept in laboratory medicine.
Without units, most quantitative laboratory ex-
amination values will not make sense and are
not comparable. Dybkaer and Jgrgensen wrote
in 1967: “To state that the mass concentration
of haemoglobin in a blood sample is 25 is essen-
tially meaningless. If the unit g/L is assumed,
the patient is considered anaemic. If the unit g/
dL is assumed, the patient is considered to be
polycytaemic” (1).

With the introduction of the International
System of Units (SI units) (2) in the 1960’s, the
worldwide scientific laboratory societies have
accepted and, to a large extent, implemented
the Sl units for presentation of laboratory re-
ports in health care and research. However,
as indicated by the recent campaign of the
European Federation of Clinical Chemistry and
laboratory Medicine (EFLM), there is never-
theless a further need of standardisation or
harmonisation on a national, regional, and
international level (3). The campaign recom-
mended implementation of the “principles on
units”, proposed by Dybkeer and Jgrgensen in
1967 (1). These principles are more restricted
than the original Sl-system to ensure unambi-
guity in reporting, presenting, and exchanging
guantity values in health care. Each laboratory
may choose any relevant units for reporting
laboratory examination values, but when mul-
tiple parties are involved in exchanging labora-
tory reports, the choice should be limited to the
“principles on units”. Arguably, the principles
will reduce the risk of post-analytical errors,
e.g. misunderstanding and misinterpretation of
laboratory reports and errors in communication
between different health care personnel and
organisations.

The “principles on units” in laboratory medicine,
as initially proposed by Dybkeaer and Jgrgensen,

have been implemented in the Nomenclature
for Properties and Unit (NPU) terminology (4, 5).

In this letter, we summarise the IFCC’s and IUPAC’s
Recommendations and Technical Reports on
relevant principles and rules on units in labora-
tory medicine, and the reasons behind these
principles.

KIND-OF-QUANTITY, QUANTITY,
AND MEASUREMENT UNIT

In order to understand the concept ‘measure-
ment unit’, it is necessary to see its close re-
lation to the other essential metrological con-
cepts ‘kind-of-quantity’ and ‘quantity’. ‘Mass’,
‘substance concentration’, and ‘volume fraction’
are examples of ‘kinds-of-quantity’ that place
system and any relevant component in a mathe-
matical relation. E.g., ‘substance concentration’
is defined as “amount-of-substance of compo-
nent B divided by volume of system 1” or:

Amount-of-substance of component B
Volume of system 1

On a more tangible level, the system and com-
ponent can be specified further including a
magnitude, e.g. :

Amount-of-substance of sodium ion _ 140 mmol/L
Volume of Mr. Smith’s plasma

The latter example is a ‘quantity’, having the for-
mal and metrological definition “property of
phenomenon, body, or substance, where the
property has a magnitude that can be expressed
as a number and a reference” (6). The differ-
ences between both concepts are shown in
Table 1.

In laboratory medicine, eight ‘base kinds-of-
guantity’ exist as listed in Table 2 with their
corresponding ‘base units’ and ‘quantity di-
mensions’ (5). The ‘base kinds-of-quantity (e.g.
‘amount-of-substance’) can be combined in var-
ious ways, forming ‘derived kinds-of-quantity’,
e.g. ‘substance concentration’.
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Level Concepts

Verbal expression

kind-of-
quantity

Abstract substancg
concentration
substance
concentration
of sodium ion
in Mr. Smith’s plasma
is 143 mmol/L at
2:30 p.m. on 2" May
2018.

Measurable | quantity

Examples

Mathematical expression

Amount-of-substance of component B
Volume of system 1

Amount-of-substance of sodiumion _ 4 45 mmol/L

Volume of Mr. Smith’s plasma

In the example for ‘quantity’, ‘plasma’ is the ‘system’, ‘sodium ion’ is the ‘component’ and ‘substance concentration’ is the
‘kind-of-quantity’. Also, there is a magnitude according to the definition of ‘quantity’, as compared with the example for

‘kind-of-quantity’ that does not have a magnitude.

To ‘substance concentration’, the corresponding
compound unit can be, e.g., mmol/L. To a (base
or derived) kind-of-quantity, several corre-
sponding units are possible. Examples of corre-
sponding units to ‘substance concentration’ are
‘mol/L, ‘mmol/L, ‘umol/L, ‘nmol/L, etc. A com-
prehensive description of ‘kinds-of-quantity’
and ‘measurement units’ can be found in IFCC’s
and IUPAC’s ‘Silver Book’ (5)-together with
‘kind-of-nominal-property (related to ‘nominal
properties’ which have no magnitude).

Reporting solely the numerical value and unit
may not be sufficient information on the ex-
amination because the possible corresponding
‘kind-of-quantity’ to e.g., ‘g/L, could be ‘mass
concentration’ or mass density’. Moreover, in
order for the clinicians to assess the values of
laboratory examinations, especially laboratory
examination reports from other laboratories,
it is essential to provide information about the
generic nature of the laboratory examinations.
Thus, C-NPU recommends to report, systemati-
cally, the system, component, kind-of-quantity

(or kind-of-nominal property) and, when rele-
vant, the unit for a given laboratory examination.

GENERAL RULES FOR SI UNITS
AND NON-SI UNITS

It is recommended to use units with unambigu-
ous definitions, accepted by international scien-
tific communities. Such units can be Sl units and
non-Sl units.

1. Base Sl units

The definitions, symbols, and magnitudes of SI
units are traced to accepted international refer-
ences (Table 2) (2).

Examples

“The metre is the length of the path travelled
by light in vacuum during a time interval of
1/299 792 458 of a second” (2).

“The second is the duration of 9 192 631 770
periods of the radiation corresponding to the
transition between the two hyperfine levels of
the ground state of the caesium 133 atom” (2).
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Base kind-of-quantity Base unit Dimension

Term Term Symbol Symbol
length metre m L
mass kilogram kg M
time second s T
electrical current ampere A I
thermodynamic temperature kelvin K o
amount-of-substance mole mol N
luminous intensity candela cd J
number of entities one 1 1

A list of base kinds-of-quantity and their corresponding base units and dimensions from IFCC’s and IUPAC’s ‘Silver Book’ (5).
Note: ‘Number of entities’ is not an Sl base kind-of-quantity but is used as a base kind-of-quantity in laboratory medicine.

Note: From the year 2019, all seven S| base
units will be defined in terms of constants. The

3. Multiples and submultiples of units

To present numerical values in the interval

practical use of the seven Sl base units will not
change (7).

2. Unit of a given magnitude
should have only one expression

For a unit with a given magnitude, there are
several possible expressions, e.g.:

mmol _ pumol _ nmol _ pmol
L mL 718 nL

Such variety may cause errors in communication
between health personnel and organisations.

To ensure unambiguity in reporting values, only
one expression for a unit of a given magnitude
should be used.

of 0.1-999 (8) and to make values with very
large or very small numerical values readable,
the units can be combined with SI prefixes, ex-
pressed as either Sl prefix symbols or SI prefix
factors (numerical values) (Table 3).

To avoid errors in communication with potential
patient mistreatments as consequences, mul-
tiple combinations of S| prefixes should not be
allowed. Thus, the following rules apply:

e One Sl prefix per unit
e The Sl prefix belongs to the numerator only

Only one SI prefix per unit should be used.
Combinations of SI prefixes are to be avoided
(Table 4).
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Table 3 S| prefixes: factors, terms, and symbols

Factor

10*

10?

10°

10°

10°

1012

1015

1018

1021

1024

Term

deca

hecto
kilo

mega
giga
tera
peta
exa

zetta

yotta

Symbol

da

Y

Factor Term Symbol
107 deci d
107 centi c
103 milli m
10°® micro 1
10° nano n
10 pico p
10 femto f
107 atto a
102 zepto z
10 yocto y

Sl prefix table from the Sl Brochure: The International System of Units (SI) [8th edition, 2006, updated in 2014] (BIPM) (2).

Table 4 Examples of one Sl prefix per unit

Unit

Picogram

Millimole per
litre

Unit symbol

pg

mmol/L

Examples
of deprecated
unit symbols

Hug
10°xpg

umol/mL

Examination example with correct unit

The mass of haemoglobin per erythrocyte
in Mr. Smith’s blood is 31 pg.

The substance concentration of sodium
in Mr. Smith’s plasma is 134 mmol/L.

An Sl prefix in the denominator should be avoid-
ed in a compound unit (Table 5).

An exception is that ’kilogram’ (and not ‘gram’)
is the base Sl unit for mass and therefore can be
expressed in the denominator as ‘kg’.

4. Units for kinds-of-quantity
of Dimension One (dimensionless)
Kind-of-quantity of Dimension One (dimen-

sionless) is a “quantity for which all the expo-
nents of the factors corresponding to the base
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guantitiesin its quantity dimension are zero” (6).
The ‘base kind-of-quantity’, ‘number of entities’
and kinds-of-quantity with the same ‘kind-of-
guantity’ (dimension) in the numerator and de-
nominator, e.g. ‘mass fraction’

Mass of component B
Mass of system 1

or ‘substance ratio’

Amount-of-substance of component B
Amount-of-substance of component C

have the dimension one, according to the rules
of algebra. The corresponding coherent units
for these kinds-of-quantity are numerical val-
ues, e.g., ‘one’ or Sl prefix factors. The specified
‘kind-of-quantity’ along with the corresponding
unit in the laboratory report provide the full na-
ture of the quantity measured.

For the ‘kinds-of-quantity’ of Dimension One
with the corresponding unit ‘one’, the unit sym-
bol is often omitted for the values of these types
(Table 6).

Unit Examples
Unit of deprecated | Examination example with correct unit
symbol
symbols
Micromole per litre mol/L nmol/mL The substance concentration of bilirubins
P W in Mr. Smith’s plasma is 8 umol/L.

- . The mass of calprotectin
sl per idegem | mielle el in Mr. Smith’s faeces is 8 mmol/kg.
Table 6

. Unit Examples .. . .
Unit salsell | eiderreseed G Examination example with correct unit
- The number of cavities in Mr. Smith’s teeth is 2.
ke/k The mass fraction of free prostata specific
mg/rf antigen of total prostata specific antigen
&/me in Mr. Smith’s plasma is 0.14.
mol/mol The substance fraction of methaemoglobin of
mmol/mmol haemoglobin in Mr. Smith’s blood is 0.03.
One 1
L/L The volume fraction of erythrocytes
uL/pL of Mr. Smith’s blood is 0.42.
The time of tissue factor-induced coagulation
s/s in Mr. Smith’s plasma divided by the time of
min/min tissue factor-induced coagulation in the certified
reference material, IRP 67/40, is 1.0 (INR).
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To express very small or very large values, the
units should be expressed as S| prefixes, accord-
ing to the rules of multiples and submultiples of
units. To avoid confusion with unit symbols, SI
prefix factors should be used, not the Sl prefix
symbols (Table 7).

Consequently, redundant units are avoided be-
cause the same unit ‘one’ or Sl prefix factors can
represent units of various dimensionless kind-
of-quantities and different expressions of a unit
of a given magnitude (Table 6 and Table 8).

Table 7

Another issue to address is conversion of unit
from ‘one’ to ‘%’ for a kind-of-quantity of di-
mension ‘one’, e.g. erythrocyte volume frac-
tion (EVF). EVF can be expressed with ‘one’
or ‘%’ as units, whereas ‘one’ is usually omit-
ted. Without the indication of unit, it may be
tempted to convert from ‘one’ to ‘%’. Values
of erythrocyte volume fraction (EVF) will be
reported either as “0.42” or "42”. Despite the
small and simple conversion from ‘one’ to ‘%’
the laboratory report with both type of results

. Unit Examples Examination example
Unit of deprecated . .
symbol with correct unit
symbols
Ten to the power of 6 ] M/L* The number conc.en,tratlon of _
or litre 10°/L lymphocytes in Mr. Smith’s cerebrospinal
> Mx1/L fluid is 8 x 10%/L.
et 0 2 oy G- B m/L** The numbgr concentrajngn of R_NA from
or litre 103/L Human immunodeficiency virus 1
P mx1/L in Mr. Smith’s plasma is 0 x 103/L.

* M’ is the Sl prefix symbols for ‘mega’; ** ‘m’ is the Sl prefix symbols for ‘milli’.

Table 8
. Unit Examples Examination example
Unit of deprecated . .
symbol with correct unit
symbols
/k The mass fraction of ethanol
E/%8 of Mr. Smith’s blood is 0.5 x 103,
The substance ratio of albumin/creatininium

Ten to the 3 | | in Mr. Smith’s urine is 25 x 107.

power of -3 10 TS (The albumin value is adjusted to the amount-of-
substance of creatininium in urine).
1 reticulocyte The number fraction of reticulocytes of erythrocytes
1000 erythrocytes in Mr. Smith’s blood is 10 x 103,
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will cause confusion, if not interpreted by a
conscious human mind.

5. Units for quantities of the same
sort of system, sort of component(s),
and kind-of-quantity should differ
at least by a factor of one thousand

A laboratory examination of a quantity with a
given sort of system, sort of component(s), and
kind-of-quantity can be reported with different
corresponding units, according to the choice of
the local laboratories. To reduce misinterpreta-
tions that may occur when exchanging labora-
tory results between hospitals or when health
personnel change hospitals, it is recommended
that the laboratories use units that differ by at
least a prefix factor of one thousand (10%) for
the same type of examination performed in 2 or
more laboratories.

E.g. Laboratory A measures the substance con-
centration of epinephrine in plasma with the
unit, ‘umol/L. Laboratory B performs the same
type of measurement but present the value
with a unit that differs at least by a prefix factor
of one thousand. In this case Laboratory B uses
the unit, ‘nmol/L.

Example

NPU14042 Plasma—Epinephrine; substance
concentration = ? umol/L

NPUO04625 Plasma—Epinephrine; substance
concentration = ? nmol/L

Laboratory examination 12t Jan
Erythrocytes (Blood)—Reticulocytes; i
number fraction*
Erythrocytes (Blood)—Reticulocytes; 1
number fraction**

This recommendation is to prevent overlap-
ping intervals of value sets for a specific labora-
tory examination. Often, value sets vary for the
same laboratory examination using different
units, but these variations may overlap when
the units differ by a factor of 10 or 100, e.g.
‘em’ and ‘mm’, ‘%’ and ‘%o¢’, or ‘dL’ and ‘L. The
overlaps can cause misinterpretation, when
the clinicians incorrectly assume use of the
unit they are familiar with for a result from an-
other laboratory (see example below). Thus,
the use of S| prefix factors: centi (c), deci (d),
deca (da) and hecto (h) are discouraged, ex-
cept when the units are lifted to a power (see
section 7.3).

Example

Laboratories A and B (in Hospitals A and B, re-
spectively) measure number fraction of the re-
ticulocytes among erythrocytes in Mr. Smith’s
blood with the use of two different units. The
units differ by a factor of 10 (see below labora-
tory reports from laboratories A and B).

The patient is regularly admitted to Hospital B,
but due to practical difficulties, a blood sample
from the patient is analysed by Laboratory A in
the patient’s hometown. The health care per-
sonnel at hospital B may not react adequate-
ly on the value ‘1’ from laboratory A on 24th
January, because the value lies in a familiar
value set interval and could mistakenly be in-
terpreted to be within Laboratory B’s reference
interval (Table 9).

20t Jan | 24t Jan | REference |, o
interval

; 1 5-22 x10°3

0.8 ; 0.5-2.2 %102

* Examination result from Lab A.; ** Examination result from Lab B.
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6. Non-SI units

Besides the non-Sl units accepted for use to-
gether with the Sl system, e.g., litre, (Table 10),
there are two important internationally used
expressions for non-Sl units in laboratory medi-
cine: “‘WHO International Unit’ (IU) and ‘(proce-
dure defined unit)’ (p.d.u.).

Term

litre
tonne

day

hour
minute

Dalton

6.1 WHO International Unit (1U)

The term ‘WHO International Unit’ (IU) does
not indicate one unit but comprises a heteroge-
neous group of units, each defined by interna-
tionally certified reference material (CRM), (e.g.
a WHO International Standard). Thus, the given
CRM defines the material and magnitude of the

Symbol

min

Da

An extract of a list of accepted non-SI units from BIPM (2).

Table 11
Unit Examples
Unit of deprecated Examination example with correct unit
symbol
symbols
102 International x10? KIU/L The arbitrary substance concentration
Unit per litre IU/L of Birch -IgE in Mr. Smith’s plasma is 10 x 10%/L.
107 International <103 The arbltrar'y.num.ber (.:oncentra.tlo’n of RNA
Unit per litre /L mIU/L from Hepatitis C virus in Mr. Smith’s plasma
is 200 x 103 IU/L.
103 enzyme unit 3 The catalytic-activity concentration of guanosine
per litre L DU deaminase in Mr. Smith’s plasma is 250 mU/L.
10° enzvme unit The catalytic-activity concentration of pancreatic
erylitre ku/l’ x10° U/L amylase in Mr. Smith’s duodenal fluid
. is 40 x 10° U/L.
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unit. ‘IU” should not be confused with the sym-
bol for enzyme unit ‘U’ that is defined as ‘umol
per minute’ (5).

A current CRM may not be permanent for a
specific measurand, and the magnitude of the
unit may be redefined by a new CRM batch (see
examples below). To distinguish between differ-
ent IUs, the given CRM should be stated in the
examination report.

In the NPU terminology, the specific CRM is a
part of the laboratory examination code (in the
examples below ‘1S 09/172’ and ‘IS 84/665’ are
specific CRMs).

Examples

NPU58076 Plasma—Coagulation factor IX;
arbitrary substance concentration (enzymatic;
IS 09/172; procedure) = ? IU/L

NPUO01636 Plasma—Coagulation factor IX;
arbitrary substance concentration (enzymatic;
IS 84/665; procedure) = ? IU/L

Note: The modifier ‘arbitrary’ is ambiguous.
Sometimes it is used for ‘random’. This is not the
case here. An ‘arbitrary substance concentra-
tion’ is a substance concentration decided and
defined by an ‘arbiter’. In this case ‘WHQ’ is the
‘arbiter’.

The use of S| prefix factors is allowed in de-
scriptions of very small or very large values,
because the international CRM has a well-de-
fined magnitude. However, Sl prefixes are not
recommended in combination with IU expres-
sions due to confusion with the symbol for
the ‘enzyme unit’, U (Table 11). E.g. ‘kU/L’ can
be mistaken for ‘kIU/L’, and ‘mU/L’ for ‘mIU/L.

6.2 Procedure defined unit (p.d.u.)

If the unit is defined by a measurement proce-
dure that is not traceable to an international
unit or an international CRM, the laboratory
must describe and term the unit used. Such
units are frequently termed ‘arbitrary unit’,

‘arbitrary unit/L, ‘ELISA unit’, etc. — with-
out any indication of either dimension or
magnitude.

The NPU terminology uses the term ‘(proce-
dure defined unit), symbolized ‘(p.d.u.), to
indicate that the NPU terminology does not
specify the unit for the kind-of-quantity in
qguestion. Although it may appear to be a well-
defined unit, the concept contains a heteroge-
neous group of arbitrary and proprietary units.

It reflects the disagreement of the unit mag-
nitudes between different assays and no com-
mon CRM.

The actual magnitude of the unit depends on
the analytical measurement procedure, and it
is the responsibility of the laboratory to com-
municate the required information for clinical
evaluation of the laboratory reports.

Thus, the ‘(procedure defined unit)’ is a simple
placeholder for the units that one or more labo-
ratories have termed and described.

Local symbols for these non-Sl units should not
look like SI-units, such as ‘mg/L, to prevent mis-
understanding of laboratory values.

Example

NPU29718 Plasma—3-hydroxy-3-methylglutaryl
-coenzyme A reductase antibody (1gG);
arbitrary substance concentration (procedure)
= ? (procedure defined unit)

In this case, the local term for the ‘(procedure
defined unit)’ could be, e.g., ‘arbitrary unit/L.

Combinations of the term ‘(p.d.u.)’ with SI pre-
fixes and/or SI- or non-Sl units are meaningless,
as they may represent units of any magnitude
and dimension (Table 12).

Comparisons on a national or regional level re-
quire harmonisation and pre-coordination for
the laboratory examinations using ‘(p.d.u.)’ as
unit.
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. Examples
Unit Ul of deprecated
symbol
symbols
(p.d.u.)/kg
Procedure
defined (p.d.u.) m(p.d.u.)
unit
103x (p.d.u.)

Examination example

The arbitrary substance content
of haemoglobin
in Mr. Smith’s faeces
is 20 ELISA unit/kg.

7. Exceptions

Units that violate some of the above rules may
exceptionally be accepted as follows.

7.1 International recommendation
on specific units

Well-defined and unambiguous units that vio-
late the above stated rules may be acceptable
for use if an international recommendation has
been established.

Example

‘Millimole per mole’ (‘mmol/mol’) was recom-
mended by IFCC for the laboratory examination
of ‘HbA, " (9).

7.2 Per cent

Many kinds-of-quantity defined as fractions are
by convention and very long tradition expressed
with the unit ‘per cent’ (‘%’ or ‘10?’), however, it
is recommended to use caution when using this
unit due to the high risk of errors in communica-
tion between health personnel, as explained in
section 5. Therefore, if there is a strong inter-
national need of using ‘%’ as unit for a spe-
cific laboratory examination, an international

recommendation needs to be established for
that specific laboratory examination.

Example

‘Per cent’ was recommended by IFCC for the
laboratory examination ‘carbohydrate-deficient
transferrin (CDT)’ (10).

NPU57406 Transferrin (Plasma)—
Disialotransferrin; substance fraction (IFCC
2016)=?%

Consequently, for the NPU terminology, NPU
codes for that laboratory examination, using
‘one’ or ‘103 as units, cannot be established due
to risk of misinterpretation of exchanged labora-
tory results. This will ensure that only ‘%" will be
reported in any laboratory.

7.3 Units lifted to a power

For units lifted to a power, e.g. ‘cm? and ‘m*’, the
SI prefixes with a factor less than 1000 are ac-
ceptable for a laboratory examination with the
same system, component, and kind-of-quantity.
E.g. ‘mm?, ‘em?, ‘dm? and ‘m? are acceptable,
because they ensure steps of at least a factor of
100 between the numerical values.
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The intervals of the value sets for these units
are not overlapping, and there is no increased
risk of misinterpretation in exchanging labora-
tory reports.

Examples

Patient—Body Surface; area = 1.8 m?
Patient—Body Surface; area = 180 dm?
Patient—Body Surface; area = 18 000 cm?
Patient—Body Surface; area = 1 800 000 mm?

Note: The two bottom entries should for read-
ability purposes not be established (see Section
3: Multiples and submultiples of units).

CONCLUSION

Globally, millions of laboratory examinations
are performed, communicated, exchanged, and
presented every day. Moreover, as patients (and
health care personnel) are traveling between
hospitals and other health care organisations,
patient health data are communicated between
these organisations as well.

The risk of post-analytical misinterpretations —
especially of the exchanged laboratory data — s,
thus, high and may induce errors in patient care.
To reduce risk and support optimal interopera-
bility, the reviewed principles on measurement
units are recommended for use by all parties in
health care IT systems and organisations, and in
scientific publications in the field of health care.

To illustrate our recommendations regarding
measurement units, we provide a list of two
hundred frequent laboratory examinations with
units as used in Danish, Dutch, Norwegian, and
Swedish laboratories. See Supplement to ‘mea-
surement units’ (in Table 13, after the References
section).

00 % o% o% %
0.0 0‘0 0’0 0‘0 0‘0

In memory of Rene Dybkaer and his tremendous
contribution to laboratory medicine.

Vocabulary
component: part of a system (5)

kind-of-nominal-property: defining aspect,
common to mutually comparable nominal
properties (11)

kind-of-quantity: aspect common to mutually
comparable quantities (6)

nominal property: property of a phenomenon,
body, or substance, where the property has no
size (11)

numerical quantity value: (numerical value,
value): number in the expression of a quantity
value, other than any number serving as the
reference (6)

ordinal kind-of-quantity: quantity, defined by
a conventional measurement procedure, for
which a total ordering relation can be estab-
lished, according to magnitude, with other
quantities of the same kind, but for which no
algebraic operations among those quantities
exist (6)

quantity value: number and reference together
expressing magnitude of a quantity (6)

system: part or phenomenon of the perceivable
or conceivable world consisting of a demarcated
arrangement of a set of elements and a set of re-
lations or processes between these elements (5)

00 0% o% o% <%
0.0 0’0 0’0 0’0 0‘0

REFERENCES

1. Dybkeer R, Jgrgensen K. Quantities and Units in Clinical
Chemistry -Including Recommendation 1966 of the Comi-
ision on Clinical Chemistry of the International Union of
Pure and Applied Chemistry and of the International Fed-
eration for Clinical Chemistry. Copenhagen: Munksgaard;
1967. 102 p.

2. Mesures BldPe. Sl Brochure: The International System
of Units (SI). In: Mesures BldPe, editor. 8th edition ed.
https://www.bipm.org2014.

Page 261
eJIFCC2019Vol30No3pp250-275


https://www.bipm.org2014

Young Bae Lee Hansen
Recommendations on measurement units — why and how

3. Ceriotti F. EFLM campaign for the harmonization of
the units of measurement2016:[2 p.]. Available from:
http://www.ifcc.org/ifcc-communications-
publications-division-(cpd)/ifcc-publications/

enewsletter/.

4. Magdal U, Dybkaer R, Olesen H. Properties and units in
the clinical laboratory sciences, Part XXIIl. The NPU ter-
minology, principles and implementation -a user’s guide
(Technical Report 2011) (IFCC-IUPAC). Clin Chem Lab
Med. 2012;50(1):35-50.

5. Férard G, Dybkaer R, Fuentes-Arderiu X. Compendium
of Terminology and Nomenclature of Properties in Clini-
cal Laboratory Sciences : Recommendations 2016. 1 ed:
Royal Society of Chemistry; 2017. 182 p.

6. Mesures BldPe. International Vocabulary of Metrol-
ogy — Basic and General Concepts and Associated Terms
VIM 3rd edition JCGM 200:2012 (JCGM 200:2008 with
minor corrections). https://www.bipm.org: Bureau In-
ternational des Poids et Mesures; 2008.

7. Gibney E. New definitions of scientific units are on the
horizon. Nature. 2017;550(7676):312-3.

8. Standardization ECf. Health informatics. Expression of re-
sults of measurements in health sciences. EN 12435:2006.
p. 120.

9. International Federation Of Clinical Chemistry and
Laboratory Medicine ISD, Nordin G, Dybkaer R. Rec-
ommendation for term and measurement unit for
“HbA1c”. Clin Chem Lab Med. 2007;45(8):1081-2.

10. Schellenberg F, Wielders J, Anton R, Bianchi V,
Deenmamode J, Weykamp C, et al. IFCC approved HPLC
reference measurement procedure for the alcohol
consumption biomarker carbohydrate-deficient trans-
ferrin (CDT): Its validation and use. Clin Chim Acta.
2017;465:91-100.

11. Nordin G, Dybkaer R, Forsum U, Fuentes-Arderiu
X, Pontet F. Vocabulary on nominal property, examina-
tion, and related concepts for clinical laboratory sci-
ences (IFCC-IUPAC Recommendations 2017). Pure and
Applied Chemistry. 2017:23.

Page 262
eJIFCC2019VoI30No3pp250-275


http://www.ifcc.org/ifcc-communications-publications-division-(cpd)/ifcc-publications/enewsletter/
http://www.ifcc.org/ifcc-communications-publications-division-(cpd)/ifcc-publications/enewsletter/
http://www.ifcc.org/ifcc-communications-publications-division-(cpd)/ifcc-publications/enewsletter/
https://www.bipm.org

opey

oney

opey

opey

oney

opey

opey

oney

opey

opey

opey

opey

opey

oney

opey

opey

oney

opey

adAy
9Jeas

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatul|y
Aasiwayoolg
[eatuld

Assiwiayoolg
[eatuld

Ansiwayoolg
[eawnp

Ansiwayoolg
[eauld

Assiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld
Ansiwayoolg
[eatuld
Ansiwayoolg
[eatuld
Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Assiwayoolg
[eatuld
Aasiwayoolg
[eatuld
Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Aujeads

1/1owr

1/60T x

1/60T x

1/60T x

1/60T x

7/3em

/33

/8

/N

1/1owrl

1/60T x

/8w

/n

1/60T x

1/1oww

1/1oww

1/8

1/1oww

uun

JpewAzua

ainpadoud
0. L€

¢00¢ 224l

unpadoud

ainpadoud
. LE

¢00¢ 224l

9inpadoid

uopesiuad’uod
aoueisgns

UOL1BJIUSIUOD
Jaquinu
uoL}eIIUIIUOD

Jaquinu

UoLBIIUIIUOD
Jaquinu

UOL}RJIIUSIUOD
Jaquinu

uoLeJIUIdUO0D
onAjeled

uoeJIU3U0D
onAjeled

uopesjusouod
ssew

uoeJIUIdU0D
onAjeled

uoLeJIUIDUO0D
oueIsqns
uoeJIUIDUO0D
Jaquinu
uoLeJIUIDUO0D
ssew
uoLeJIUIDUOD
JnAjeied

UOL}BIIUSIUOD
Jaquinu

uopgesiuad’uod
aoueisgns
uopeliuad’uod
oueisgns

uopeJjusouod
ssew

uojeliuad’uod
aoueisgns

«Aadoad
-Jo-puty

a4

09ds
-dwo)

wnjuiuneas)

s91A0
-o|lydoseg

$91A00UO|N

sa3AoydwAq

sa1Ad
-o|lydouiso3

asejeyd
-soyd auljex|y

aseujwe
-sueJy aulue|y

ulwunqly

asejeyd
-soyd auljex|y

wnjuiuyeas)

sajAdoquioay

uiazo4d
EYNiGI:EYE)

aseujwe
-sueJ} aujue|y

$91A00%na]

uol wnipos

uiqojSowaeH

uigo|SowaeH

uol Wnissejod

juauodwo)

Xyaid

09ds
-shs

ewse|d

poojg

pooig

pooig

pooig

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

pooig

ewse|d

ewse|d

pooig

ewse|d

pooig

pooig

ewse|d

wadisAg

J/lown ¢ = (‘zus)a°1sgns
‘wnjulupeas) —d

1/<dns/>6<dNns>QT x ¢ =
2'wnu {sa1Ad0|1ydoseg—g

7/<dns/>g<dns>QT x
¢ ='2’'wnu {sajAd0uoN—g

1/<dns/>6<dns>QT x ¢
="2'wnu ‘sajhooydwAii—g
1/<dns

/>6<dns>QT x ¢ = *2'wnu
‘se1Ad0|lydouisog—g

1/exr

¢é=(ooud D, £€)273eD
‘asejeydsoyd auley|y—d

1/3eM ¢ = (200T D241)23ed
‘aseujwesuel) aulue|y—d
1/8 ¢ = ("204d)2 ssew
‘ulunqly—d

/N é =(201d D, £€)21LD
‘asejeydsoyd aule)|y—d
7/jownr ¢ = 2:3sgns
‘wniuupeas)—d

1/<dns/>6<dNns>QT x ¢ =
‘2'wnu ‘sajhooquolyl —g
7/8w ¢ =2 ssew

‘ui@y04d anBOERI-)—(d
/N ¢ = (00T 2241)2718d
‘aseujwesuely aulue|y—d
1/<dns/>e<dns>QT x

¢ ="o'wnu ‘sa1hoo)na1—g
1/loww ¢

=2"35qQNS ‘U0l WNIPoS—d
J/|0WW ¢ = 2°1sgnNs
!(94)uigoj3owseH—g

1/8 ¢ =2 ssew
‘uiqo|3owseH—g

7/loww ¢ = *213sgns
‘uol wnisseyod—d

suoneuIWEXd
Asojeioqge] jo way
NdN pa3e1naiqqy

7/1owr ¢ = (dnewAzua)uonesyuaduod
0UBISNS {WnjululeaI) —ewWSe|d

1/60T x ¢ = UOLIERIIUIIUOD Jaquinu
‘se1Ad0|1lydoseg—poo|g

1/60T X ¢ = UOLIEIIUIDUOD JBqUINU
‘s9}Ao0U0|N—poO|g

/60T x é = UonesUad
-uod Jaquinu ‘sajhooydwAi—poolg

1/60T X ¢ = UOLIBIIUIIUOD JaqUINU
‘sa1Ad0|lydouisog—poolg

7/1e)1 ¢ = (a4npadoud
D, L€)uonesauad’uod dnAjeled
‘asejeydsoyd auljeyy—ewse|d

/Ay ¢

= (200Z DD41)uonesuaduod diAjeied
‘aseujwesues) aujue|y—ewse|d

1/8 ¢ = (21npadoid)uonesiusduod ssew
‘ulungy—ewseld

1/N é = (24npadoud

), L€)uonenuad’uod dnAjeled
‘asejeydsoyd auljeyy—ewse|d
7/lown ¢ = uoneJuaUOD AdUEISgNS
‘wnlulupeas)—ewse|d

1/60T x ¢ = UOLEJIUSIUOD JBqUINU
‘sa31Aooquiosy| —poo|g
7/8wW ¢ = UOLEIIUIDUOD SSew

‘u19104d aAndeaI-)—BWSE|d

1/n ¢ = (200z 2041)uoneudUd
J1Ajeled ‘aseulwesues) aulue|y—ewse|d

7/60T % ¢ = UOLIBJIUSIUOD JBaqWINU
‘sa1A003na1—poo|g

7/]oWwW ¢ = UOLBJIUIIUOD BJUBISgNS
uol wnipos—euwse|d

7/]0WW ¢ = UOLIBJIIUIIUOD BIUBISGNS
‘(4)uiqoj3owsey—poo|g

7/8 ¢é = uoneJsausduod ssew
‘uigo|3owseH—poo|g

7/I0WW ¢ = UOLBIIUSDUOD SDUBISCNS
‘uol wnjissejod —ewse|d

suopeujwexa Aiojeioqe| jo w.id)
NdN d1ewdisAs ‘anisuayasdwo)

8667V0NdN

67ETONdN

0v8¢0NdN

9€9¢0NdN

€E6TONdN

v7T10NdN

T1866TNdN

€/96TNdN

€8LLCZNdN

9T08TNdN

895€0NdN

8v/6TNdN

TS96TNdN

€65¢0NdN

6Zr€0NdN

6T€CONdN

60€8ZNdN

0€CE0NdN

13ynuap!
NNk

d1v

ViV

d1v

S19l=931e|d

ddd

VIV

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 4

8T

LT

91

ST

14

€T

@l

T

ot

(Aea
-usw
-wod

29s)
juey



opey

oney

opey

oney

opey

oney

opey

oney

opey

opey

opey

opey

opey

opey

adAy
9Jess

Ansiwayoolg
[eatuld

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayooig
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eatuld

Ansiwayoolg
|eawip

Aasiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Aasiwayoolg
[eatuld

Ansiwayoolg
[eatuld
Assiwayoolg

[eawn

Ansiwayoolg
[eatuld

Aujeads

1/60T x

8d

7/1exm

1/1oww

1/joww

1/1oww

%

1/N1 €-0T x

1/1oww

1/1oww

jow/joww

1/60T x

1/1owr

1/3exn

Hun

¢00¢ 224l

dSON

unpadoud
‘855/08 dul

ainpadoud

DTV qH
‘98esane

¢00¢ 224l

2inpadoid

uoLEJIUIIUOD
Jaqwinu

ssew o1j1ud

uoLeJIUIDUOD
JnAjeied

uopeJjusouod
oueisgns

uoneJIUIIU0D
2oueIsgns

uopeJjusouod
oueisgns

uonoely
2oueIsgns

uoLBIIUSIUOD
ouelsqns
Aeaynque

uopjeliuad’uod
aoueisgns

uojeliuad’uod
aoueisgns

uonodedy
oueisgns

UoL}eIIUIIUOD
Jaquinu
UoL}eIIUIIUOD

aoueisgns

uoleJIUIUO0D
onAjeled

+~Aadoad
-Jo-pui)

o4

09ds
-dwo)

s91A0
-ol9Awo.id +
s91A20[9AN
+ $91A00)9
-Awela iy

uigojSowaeH
asesajsuesy

-JAwein|o

1QH Ul 49159+
|0J2153]0YD

Q7 ul 4919+
|049159|0Y)

19159+

|0J2153]0YD

oty
uiqo|SowaeH

uidosyosAyy

aplweq.e)

2s0dn|H

uleyd e3aq
uigojSowaey
(IA-T-s030Nn44
-Axoap-T)-N

s91Ad
-ojlydoJnaN

suigni|ig

aseulwesuel)
9lepedsy

juauodwo)

-ewwed

Xyaid

pooig

pooig

pooig

09ds
-sAs

pooig

s21A0
-04ylhig

ewse|d

ewse|d

ewse|d

ewse|d

uiqo|3
-owseH

ewse|d

ewse|d

ewse|d

uteyd
e19q
uiqo|8
-owaeH

pooig

ewse|d

ewse|d

waisAs

1/<dns
/>6<dns>QT x ¢ = "2'wnu
‘sa1A20|9Awo.d+s31A00]9
AN +s21A009AweIDIN—g

8d ¢ = ssew oppua
‘uiqo|3owaeH—(g)s243

/33 ¢ = (200Z 2241)2738d

‘aseJaysuedyjAweln|o
-ewwed—d

J/loww ¢ = *9°1sgns “IaH
Ul 19159+|049153|0YyD—d

J/loww ¢ = *21Isgns @1
ul 49159+|0431s3|0YyD)—d

J/loww ¢ = *9°3sqns
{19159+|043153|0YD—d

%=
(dSON)u53saNSs {(34)oTV
uiqojsowaeH—(g ‘@4)qH

/N1 <dns

/>€-<dns>QT x ¢ = (*204d
‘855/08 dyl)'211sqns’que
‘uidosnjoAyl —d

7/loww ¢ = *211sgns
‘aplweqe)—d

7/10ww ¢ = (-20.4d
2TV qH ‘e8esane)'211sgns
8s0on|9—d

jow
Jloww ¢ = 1J1sgns ‘ureyd
©33q uiqojSowaey(jA-T-s01
-onJjAxoap-T)-N—(g)ureyd

e19q ulqo|SowaeH

7/<dns

/>6<dns>QT x ¢ = *2'wnu
‘s91Ao0|1IydosynaN—g

1/jowr
& ="2135qns ‘suignaijig—d

/e ¢
=(200Z 2241)'273e ‘3seu
-lwesueJ) 9lepedsy—d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/60T x ¢ = UOLIRIIUIIUOD Jaquinu
‘s91ho0|9Awoud+
s91A20|2A|N+s91A00|2AWRIS N —pOO|g

8d ¢ = ssew oppua
‘uiqo|3owaeH—(poojg)sarAdoiyiAig

1/ ¢
= (200Z D24I)uonesauaduod dnAjeled
‘asesajsuedyjAweln|o-ewwes—ewse|d

7/loWww ¢ = UOLBIIUSIUOD dUBISgNS
“1QH Ul 43153+|0J31S3j0YD—EWSEe|d

J/IoWw ¢ = UOLeIIUSIUOD dJURISONS
@1 Ut 491sa+|0431s9|0y) —ewse|d

7/loWww ¢ = UOLBIIUSIUOD ddUBISgNS
{19159+|0431S3|0Y)—eWSse|d

% ¢ = (dSON)uondely S2URISANS
{(94)21V ulqo|SowaeH
—(poojg‘a4)uiqo|SowaeH

/NI €-0T x ¢ = (4npado.d ‘855/08
dYl)uonesausasuod asueisgns Aesyigue
idosyjosAy] —ewse|d

7/|0WW ¢ = UOLBIIUSDUOD BDURISYNS
‘aplwegJe)—ewse|d

7/l1oww ¢ = (3inpadsoud DTV qH
‘a8eJane)uoleljuaduod dueIsqns
‘as0on|9—ewse|d

jow/joww ¢ = uoldely AdULISHNS
‘uleyd eyaq
uigo|8owaey(|A-T-s03onuyAxoap-T)-N
—(poojg)uieyd e3aq uigojSowaeH

7/60T X ¢ = UOLIBIIUIIUOD JaqUINU
‘se1Ad0|1ydosznaN—poo|g

7/lowrl ¢ = UOLBIIUIIUOD BIUEYSGNS
‘suignJijig—ewse|d

J/aeq ¢
= (200Z D24I)uonesauaduod dnAjered
‘aseujwesuedy a1eyedsy—ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

T€99ZNdN

0889¢NdN

€8¢ceNndN

£9STONdN

895T0ONdN

995T0ONdN

96¢6¢NdN

££SE€0NdN

6S¥TONdN

civLendN

0oeLendN

¢06¢0NdN

0L€TONdN

6/¢ceNdN

13ynuap
NNk

199

1aH

1al

|043153)
-oyd |e1ol

(120q)
STVAH

HSL

(asoon|n
98esany
pajewnss)
ov?

(2241)
OTVIH

1vSvy

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

43

143

(013

6C

8¢

Lz

9C

S¢

144

€C

[44

TC

0c¢

6T

(Aea
-usw
-wod

99s)
juey



oney

opey

oney

oney

opey

opey

opey

opey

opey

opey

oney

opey

opey

opey

oney

oney

opey

adAy
9Jess

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Aasiwayoolg
[eatuld

sise}sowaeH
pue sisoquiod]

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Assiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Aujeads

1/1own

/N

/3

1/1owu

1/210T x

1/1owu

(‘npd)

/n

1/1oww

1/1oww

1/1oww

1/1owd

1/1oww

Lt

1/1oww

/N

Hun

900¢ 224!

ainpadoud
‘uone|nSeod

¢00¢ 224l

unpadoud
‘0v'L=Hd

¢00¢ 224l

2inpadoid

uojesiuad’uod
doueisgns

uoReJIU3UO0D
onAjeled

uopeJjusouod
ssew

uopjesiuad’uod
adueisgns

UOL}BIIUIIUOD
Jaquinu

uopesiuad’uod
aoueisgns

uoleJIU3UO0D
oueisqgns
Aienyique

uoLeJIUIDUOD
JnAjeied

uojeliuad’uod
oueisgns

uopeliuad’uod
aoueisgns

uopesjusouod
oueisgns

uopesiuad’uod
oueisgns

uojeliuad’uod
2oueisgns

uonoe.y
awn|on

awWIN|oA d133Ud

uopjesiuad’uod
adueisgns

uoleJIUIUO0D
onAjeled

+~Aadoad
-Jo-pui)

a4

o944

09ds
-dwo)

uol|

adAy
opeasoued
‘asejAwy

unIS

|0J43}10[e2
-0849Ax04pAH

s91A004y3AI3
|0J3410]e208

-19Ax04pAH-GT
+[oIpajid[e)

pasnpul
-10108} ANSS
‘uone|n8eo)

aseJajsuely
-JAweln|o

uiqojSowaeH

2s0dn|H

uol wnie)
ulwe|eqo)
wnie)
s91A004Y3A43
s91A004y3Ai3
9pLIadA|81L
aseu

-980upAysp
a1ee]

juauodwo)

-S¢

-ewwed

Xyaid

pooig

09ds
-sAs

ewse|d

ewse|d

ewse|d

ewse|d

pooig

ewse|d

ewse|d

ewse|d

sa1Ad
-04yhig

ewse|d

ewse|d

ewse|d

ewse|d

pooig

pooig

ewse|d

ewse|d

waisAs

1/jowr ¢ = 21Isgns
‘uol]—d

/N ¢ =(900z 2041)'211ed
‘adAy

opeaJoued ‘asejAwy—d

/81 ¢ =2 ssew
‘unIe4—d

7/lowu ¢ = *211sgns
{|o43419|e20819A%0IpAH
-9¢—d
7/<dns/>zT<dns>QT x ¢
="2'wnu sa1h0uyjhi3—g

1/lowu ¢ = 2115gns
‘|oua}191e20819A%0IpAH
-G¢+|01paydjed —d
(‘n-pd)

¢ = (00ud {*8e02)'2'350NS
‘gJe {padnpul-1030ey
anssy ‘uone|n8eo) —d
1/n ¢ = (00T 2041)'211e9

‘aseJaysuedyjAweln|o
-ewwed—d

J/loww ¢ = *2'3sgns
!(94)uigoj3owaeH—(g)sa3

7/loww ¢ = *213sgns
9500n|9—d

7/10ww ¢ = (-204d
‘0v'L = Hd)"2"asgns
{(934y)uor wnijed—d
7/jowd ¢ = "2115gNns
‘ulwe|eqo)—d

J/|0WW ¢ = 2°1sgNs
‘(mwnijed—d

¢ = U)o
‘s91ho04yrhiz—g

T4 é ="1oAd1[us
‘s91Ad04yrhiz—g
J/loww ¢ = 21Isgns
‘apliadA|8l —d

1/n ¢ = (200Z 2241)2"3e2
‘aseu

-980upAyap a1e3087-1—d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/jown ¢ = uoneJIUIIUOI 3JUeISgNS
‘uoJ|—ewse|d

/né
= (9002 D24I)uonesauaduod d1Ajeled
‘adAy opneasoued ‘asejAwy—ewse|d

7/81 ¢ = uonesusduod ssew
‘uplua{—ewse|d

7/I0WU ¢ = UO[BIIUSIUOI IURISGNS
{]0J3}12|e20819AX0IpAH-GZ—eWSe|d

7/TT0T x ¢ = UOLeJIUIUOD Jaquinu
‘s?1A001y1A13—poolg

7/I0WU ¢ = UOLIEIIUSIUOD DIURISGNS
!|oaa4191e20819A%0IpAH
-GC+|Olpajdje)—EeWse|d

(‘n*p-d) ¢ = (danpad0ud
‘uope|n8e0d)uonesIuaIU0d
9ouelsqns Aueslique {paonpul-1010ey
anssy ‘uone|nSeo)—ewse|d

/né=
(200Z D041)uoiieI3uadU0D J13AjeIRD
‘asesajsuedyjAweln|o-ewwes—ewse|d

J/]oWW ¢ = UOLEIIUIIUOD BdUBISgNS
‘(24)uigoj3owaey
—(poojg)sa1hdoayiAig

7/I0WW ¢ = UOLBIIUSDUOD BDUBISONS
‘as0on|9—ewse|d

7/10wwi ¢ = (aunpadoudioy L
= Hd)uonejusouod adueisqns
!(934))uol winpje)—ewse|d

7/lowd ¢ = UOLBIIUSDUOD BDUBISONS
‘ulwe|jeqo) —ewse|d

:_\_OEE ¢ = uoneJsauaduod asuelsqns
‘(I wniojey—ewse|d

¢ = uoLdely SWN|OA
‘s?1A004y1Ai3—poolg
1) ¢ = dWN|OA 2131QUd

‘s?1A004y1Ai3—poolg

7/]0WW ¢ = UOLBJIUIUOD SdURISgNS
‘apuadA8lu —ewse|d
/né

= (Z00Z D241)uoneluaduod d1A|eIed
‘aseuadoipAyap a1e30e7-1—RWSEe|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

80S¢0NdN

€596TNdN

€9/6TNdN

0T89¢NdN

096T0NdN

£9¢0TNdN

8/88TNdN

£S96TNdN

TcecondN

¢6TC0NdN

vy1v0NdN

00£T0NdN

EVYTIONdN

T96T0NdN

¥7610NdN

¥6070NdN

8596TNdN

13ynuap
NNk

a
ulwelin-
AxoupAH-5T

€a+za
uIeNA

awy aulq
-woJylold

199

JHOW

uol
wnipe)

718
uIeNA

wnp|e)

W
-0OlewaeH

NN

sap!
-192A1811

Ha1

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

(94

14

Ly

El4

14

144

34

[a4

114

ov

6€

8¢

LE

9¢

S€

143

33

(Aea
-usw
-wod

99s)
juey



Assiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eauld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eauld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Aasiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Assiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eauld

Aasiwayoolg

oney [eatuld

Assiwayoolg

oney [eatuld

adA

Y1 Kyenads

9Jess

ed)|

7/8u

1/1oww

1/1oww

1/1owr

1/1owu

1/1oww

1/60T x

lowy

7/3em

1/N1 €-0T x

7/3em

1/1owd

/N

1/1own

1/1oww

1/1oww

Hun

2o LE

ainpadoud
‘paisnipe

900¢ 224l

¢00¢ 2241

900¢ 224!

2inpadoid

uolsual

uopeJjusouod
ssew

uoneJIUIIU0D
2oueIsgns
uopneIIUIDUOD

adoueisgns

uoleJIUIIU0D
2oueIsgns

uopesjusouod
oueisgns

uopjesiuad’uod
adueisgns

UOoL1BJIUIIUOD
Jaquinu

2oueIsgns
-Jo-junowe
UL

uoLeJIUIU0D
onAjeled

opnels ssew

uoLeJIUIU0D
onAjeled
uoeJIU3UO0D
oueisqgns

uoleJIUIUO0D
onAjeled

uopjesiuad’uod
dueisgns

uopgeliuad’uod
aoueisgns

uopgeliuad’uod
aoueisgns

+~Aadoad
-Jo-pui)

o4

EEN

09ds
-dwo)

apixolp
uogJed

(9£-T)°pndad
JuaJnuleu
uleiqg-oid

wnisauden

2s0dNn|H

3u191SA20WOoH

a1e(04

wnidjed

s91A20|nd1vY

uiqo|SowaeH

adAy
opeasoued
‘asejAwy

wnjuiuyeas)
Juwingly

aseuadoipAyap
a1ee]

auIxoJAy L

asejAwy
Ayoeded
Suipuiq uou|
ajein

(o1uedioul
‘d) @1eydsoyd

juauodwo)

Xyaid

poojq
|elauyY

poojg
pJod

pooig

09ds
-sAs

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

pooig

$91A0
-o4y3hig

ewse|d

auln

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

waisAs

edy ¢ = (D, £E)uolsuay
‘apixolp uoqe)—(ge)d
1/8u ¢

= "2 ssew {(9/-T)apudad
J12JNn143eU Ulelq-oid—d

J/loww ¢ = 213sgns
{()wnisaudelN—d
J/loww ¢ = 213sgns

9s0on|9—(g2)d

J/lown ¢ = "2°15gns
3u191sA00WOoH—(d

7/10Wwu ¢ = '2115gns
‘21e|04—d

1/loww

¢ = (o0ud *[pe)21isqns
‘(Mwnpjed—d
1/<dns/>6<dns>QT x ¢
="2'wnu {s33A20|nd13_Y —g

Jowy ¢ = 's'we dnpud
{(24)uiqo|SowseH—(g)sa43

1/rexm ¢
= (9002 2241)2°3e2 ‘adAy
oneaJoued ‘asejAwy—d

<dns/>¢
-<dns>QT x ¢ = okl ssew
‘wnjuupeas)/uiwingy—n

1/3eqr ¢

= (200¢ 2241)2°3e ‘3seu
-9804pAyap 21e3e7-1—d
7/jowd ¢ = '2115gns
{(9344)auIx0uAyl —d

/N ¢ = (9002 2041)'211e9
‘asejAwy—d

7/1ownr ¢ = 2115gns
‘Aydeded Buipuiq uouj—d
J/|0WW ¢ = 2°1sgNs
‘a1ein—d

J/10WW ¢ = 2°1sgNs
{(o1uedioul {q)a1eydsoyd—d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

ed) ¢ = (2, LE)uolsual
‘apixolp uogJed—(poojq [elaMY)ewse|d

7/8U ¢ = UOLEIIUIIUOD SSBW

‘(9£-1)9pudad
J1RJ4N1leU ulelq-oid—ewse|d

J/10WW ¢ = UONEIIUIIUOI DURISgNS
() wnisauden—ewse|d

7/]0WW ¢ = UOKEJIIUIIUOD SdURISgNS
9s0on|9—(poo|g pJod)ewse|d

7/1own ¢ = uoneJIuaJIU0I AdUEISgNS
‘dule1sAoowoH—ewse|d

7/]0WU ¢ = UOLEIIUSIUOD AdUBISGNS
‘a1ej04—BWSse|d

7/|oww ¢ = (unpadoud
‘paisnipe) uoneuaduod adueIsgns
‘(wnpjey—ewse|d

7/60T X ¢ = UOLEIIUIDUOD JBqUINU
‘s91A00|nNd13aY —poo|g

|owy ¢ = ddUeISANS-JO-JUNOWe dUd
{(24)uiqo|3owseH—(poojg)sa1AdoayrAig

13y ¢

= (9007 DD41)uonesauaouod duAjeied
‘adAy oneauoued ‘asejAwy—ewse|d

/N1 €-0T x ¢ = oged ssew
‘wnjulugeas) /uiwngy—autn

1/3eqr ¢

= (200Z DD41)uonesauaouod duAjeied
‘aseuadoipAyap 91e30E7-1—RWSE|d
7/)owd ¢ = uoneIIUBIUOD JIUBISANS
{(234))auIx0uAy ] —ewse|d

/0 ¢ = (9002 2041)uoneIU3dU0D
onAjeled ‘asejAwy—ewse|d

7/1own ¢ = uoneJIUIIUOD AdURISgNS
‘Ay1oeded Suipuiq uolj—ewse|d

7/l0WW ¢ = UOLEIIUSIUOD
9ouBISqNS ‘d1eIN—BWSE|d

J/]oWW ¢ = UOLeJIUIIUOD BdUBISgNS
!(o1ueBioul {d)areydsoyd—ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

0LvTONdN

T/STZNdN

L¥92¢0NdN

680¢¢NdN

€.0v0NdN

0£02¢0NdN

69T70NdN

¥6980NdN

0zecondN

9866TNdN

T996TNdN

68¢CcNdN

6£S€0NdN

¢S96TNdN

EETYONdN

889€0NdN

960€0NdN

13ynuap
NNk

zood

dNg-0id

wnpje)
paisnlpy

HOW

aujupeasd
104
paisn(pe
uoLRIIXd
ujwnge
Aeunn

Ha1

jARCE2E]

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

99

S9

9

€9

a9

19

09

6S

89

LS

9§

SS

S

€9

(4]

15

0S

(Aea
-usw
-wod

99s)
juey



Ansiwayoolg

oney [eatuld
leg

-uaJay Ansiwayoolg

-1d [eatuld

Ansiwayoolg

oney [eauld
a1W

-y Ansiwayoolg

-e807 [e21u1D

Ansiwayoolg

oney [eauld

Aasiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eauld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Aasiwayoolg

oney [eatuld

Ansiwayoolg

oney [eatuld

Ansiwayoolg

oney [eauld

Ansiwayoolg

oney [eatuld

adA

Y1 Kyenads

9Jess

1/joww

1/1oww

1/1oww

1/1oww

|jow/3

/8w

1/1oww

1/60T x

1/1oww

/n

ed)|

1/1owu

Hun

wJou-|enjoe

ainpadoud

ainpadoud
‘aaueisgnsa
‘aoueisgns
ainpadoud
‘oueisgns
-aunpajouds
ainpadoud
‘3oueisgns-jo
-junowe/ssew

ainpadoud

¢00¢ 224l

2inpadoid

uonoedy
oueisgns

uoneJIUIIU0D
2oueIsgns

uojesiuad’uod
doueisgns

Hd

uojesiuad’uod
oueisgns

uonosedy
aoueisgns

uopeJjusouod
oueisgns

Jualdyya0d
ssew

uopgeliuad’uod
ssew

uoneJIUIIU0D
2oueIsgns

UOL}BJIUSIUOD
Jaquinu

uopesiuad’uod
aoueisgns

uoLBIIUSIUOD
onAjeied

uolsual

uopeliuad’uod
aoueisgns

+~Aadoad
-Jo-pui)

a4

pueq +
pajusw
-8as

<qns/>
7<qns>0

09ds
-dwo)

oTv
uiqojSowaeH

SS90X9 aseg

9pLIadA|81L

uo| uagoupAH

apixolp
uogJed

uoJ|

1aiA Ul
9159+
|0J2153]0YD

wniuiupeas)
Julungy

unungpy

alee]

s91Ad
-ojiydoJnaN

wnjuiuyeas)

aseuny
auneas)

uagAxo

[[JF)
-J19]e20849+
[olpaj1d1e)

juauodwo)

Xyaid

pooig

juaied
Bunsey

pooiq
SNOUSA

ewse|d
e
Bulpuiq
-94

pooiq
[eLaMyY

09ds
-sAs

uiqo|8
-owaeH

piny
Jepn|
-|92e43X3
ewse|d
auln

ewse|d

uu
-Jajsuel)

ewse|d

auln

auln

ewse|d

pooig

auln

ewse|d

ewse|d

ewse|d

waisAs

& =453sgns {(84)oTV
uiqo|SowaeH—(g ‘@4)qH
1/1oww

¢ = (wiou-jenyoe)a1isqns
SS9IXxa 9seg—4o03
J/1oww ¢ = *273sgns
‘ap11adA|S1uL—(3d4)d

¢ = (004d)Hd
‘uol uagoupAH—n

J/joWw ¢ = *2:3sgns
‘apixolp uogJer—(ga)d

¢ = uy1sgns ‘uod|—(d
‘sa)s Sulpulg-a4)uliajsues)

1/joww ¢ =215gNns Q1A
Ul 19159+|043153|0YyD—d

jow/8 ¢ = (o0.4d I's'we
/sSewW)1usidy)a0d ssew
‘wniulunessdy/ulwingly—n
7/8w ¢ = (-20.d)'2 ssew
‘ulungly—n

J/loww ¢ = 213sgns
‘a1e1087—(ge)d
7/<dns/>e<dns>QT x ¢ =2'wnu
{(pueqg+pa1us
w8as)saiAdo|lydosznaN—g
J/10WW ¢ = 2°1sgNs
‘wnjulupess)—n

1/0 ¢é = (2002 2041)"2738d
‘aseupy suneasd—d

edd ¢ = (D, LE)UoISUD)
{(<qns
/>7<aqns>Q)uadAxo—(ge)d
7/lowu ¢ = "23sgns
{|043412]E20843+|01p3}Id|BD
—d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

¢ = uonodeuy aouelsqns (a4)oTy uiq
-o|3owaeH—(poo|g‘a4)ulqojSowaeH

loww ¢ =
(wJou-|enioe)uonesuadU0d dIUeISHNS
{$$90X@ aseg—pIn|} Je|n||adeIx3

7/]0WW ¢ = UOKEJIUIIUOD SJURISgNS
‘9p1a2A|311L —(3uaned Sunsey)ewse|d

¢ = (dunpadoud)Hd
‘uol uagoupAH—aunn

7/I0WW ¢ = UOLBJIUSDUOD SIURISNS
{apIXoIp Uogie)—(POO|q SNOUSA)eWse|d

¢ = uopoely adueIsqns ‘uol|
— (ewse|d saus Sulpuig-a4)uliajsuel]

7/loWww ¢ = UOLBIIUSIUOD dUB)SgNS
“1Q7TA Ul 43153+|04331$3|0Yy) —ewse|d

Jow/3 ¢ = (aunpadoidizdueisgns
-JO-1UNnoOWe/ssew)usldy)a0d ssew
‘wniulugeas)/uiwung|y—aurn
7/8w ¢ = (a4npadoid)uones uaduod
SSew ‘ujwng|y—aurn

J/10WW ¢ = UONEIIUIIUOD DURISgNS
‘31e3087—(POO|Q |BlIBMY)EWSE|d
/60T x

¢ = UOLBJIUIUOD JBaquinu {(pueq+p
91uawdas)saiAdo|iydosinaNy—poolg
7/loWwW ¢ = UOLBIIUIIUOD BJUBISgNS
‘wnjulupeas)—auln

1/n ¢ = (2002 2D41)uo1eI3USIU0d
JnAjeled ‘aseury suneas)—ewse|d

ed ¢ = (D, LE) uoisuay
{(<qns/>g<qns>Q)uasghxo
—(poojq |eramy)ewse|d

7/I0WU ¢ = UOLBIIUSDUOD BDUBISCNS
{|0J2412B208.9+|0Ip3}Id|E) —BWSE|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

SE8E0NdN

ST8E0NdN

0¢9€0NdN

STycoNdN

¢LV10NdN

T6T¥0NdN

695TONdN

C88¢NdN

£/96TNdN

EV6E0NdN

CLT8¢NdN

¢0T60NdN

9596TNdN

£L680NdN

S0T60NdN

13ynuap
NNk

OTVAH

$S9X3
aseg

saplIadA|Sin
Sunseq

Hd auun

[4ep)

147N

)}

zod

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

18

08

6L

8L

LL

9L

SL

vL
€L

L

TL
0L

69

89

[9

(Aea
-usw
-wod

99s)
juey



opey

oney

opey

oney

opey

oney

opey

opey

opey

oney

opey

opey

opey

oney

opey

adAy
9Jess

Ansiwayoolg
[eatuld

Ansiwayoolg
|eawip

Ansiwayoolg
[eauld

A30|0849) |y
[eaul|y

Assiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

siselsowsen
pue sisoquiot]

Ansiwayoolg
|eawnp

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Aasiwayoolg
[eatuld
Ansiwayoolg
[eatuld

Assiwayoolg
[eatuld

Aujeads

1/1oww

1/8

/N1 0T x

/N

1/jowd

1/60T x

/3"

(‘nprd)

/N1 0T x

1/1owu

1/1owu

1/1owd

Hun

ainpadoud
‘YET/TT SI

¢00¢ 224l

ainpadoud

ainpadoud

ainpadoud

ainpadoud
£8€/99 dMl

2inpadoid

onel
2ouesgns

uopeJjusouod
oueisgns

uojesiuad’uod
ssew

uoLeJIUIdU0D
2ouelsqns
Aenyique

uoeJIU3UO0D
onAjeled

uopeJjusouod
aoueisgns

UOL}BJIUSIUOD
Jaquinu

yapim
uopnquasip
anpe|al

awy

uonesy
-U32U0d ssew

uoLeJIUIdU0D
23uelsqns
Aeayique

uoeJIU3UO0D
oueisqgns
Aenyique

uopesiuad’uod
oueisgns

uojesiuad’uod
doueisgns

uopeliuad’uod
oueisgns

+~Aadoad
-Jo-pui)

EEN

09ds
-dwo)

1dH ul

19159

+ [0J3153[0YD
/ 49159

+ [0J3153[0YD

9s0an|9

ulisjsued|

Juin
-qojSounwwi|

aseujwesuel)
9lepedsy

uAylesed

NIE:]
pauleisun
agueq

sawin|oA
21A004y3A43

paonpul
-30ens
‘uope|ndeo)

uasnue oyads
e1e1s0.d

uiqojSowaeH

Apoquue
asepixoJad
ploJAyL

auIxoJAy L

aulu
-oJAyzopoln|

aulu
-o4Ayzopoll|

juauodwo)

Xyaid

poojq
|elaLy

pooig

09ds
-sAs

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

pooig

sa1Ad
-04yhig

ewse|d

ewse|d

sa09e4

ewse|d

ewse|d

ewse|d

ewse|d

waisAs

¢ =onerisgns
“1QH Ul 49359+|043353|0YD
/493159+|0433153]0YyD—d

1/loww ¢
= '2115gNs ‘9s0on|9—(ge)d

1/8¢
=D SSew ‘ulIajsues] —d

1/N1 (0T x ¢ = ("204d
‘PET/TT SI)'27Isqns que
‘3 ulingojSounwiw|—d

/0 é = (200z 2041)2:3e2
‘aseulwesuely
a1enedsy—d

J/1owd ¢ = *2:3sgns
‘uiAylesed—d

7/<dns

/>6<dns>QT x ¢ = *2'wnu
!s||90 pauleisun adie1—g

¢ = (ro0ud)yipim
uonunquiasip aAnejal
‘sawinjon arhooiyIli3—(g)soi3

s ¢ = ("004d)aw ‘paonpul
-90eJ4ns ‘uone|ndeo)—d

7/81 ¢ =2 ssew ‘uadnue
Jy10ads e1eysoud—d

(‘npd)

¢ = (0ud) 215qns-que
‘uigo|SowaeH—4

/N1 0T x ¢ = (-201d
{£8€/99 dHI)211sqns que
‘Apoquue

asepixoJad plosAyl—d

7/lowu ¢ = "2°3sgns
‘auixoJAyl—d

J/lowu ¢ = *2:1sgns
‘aujuosAylopolti] —d

7/jowd ¢ = "2115gns
{(934)auluosAyropolil —d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

¢ = oljeJ ddueIsgns
“1QH uI 431s9+|04R3S3|0YD
/49159+]043153|0y) —BWSE|d

7/loWww ¢ = UOLBIIUSIUOD dUBISgNS
3500n|9—(po0|q [elBMY)ewSse|d

7/8 ¢ = uoleIIUIIUOD SSEW
‘ulIdjsuel| —ewse|d

/N1 0T x ¢ = (24npadoud: y€/TT
Sl)uonesuadu0d dduelsqns Asesyigie
‘3 ulnqoj3ounww|—ewse|d

/né
= (Z00Z DD41)uoneluaduod d1Ajeed
‘aseujwesues) alenedsy—ewse|d

J/jowd ¢ = UOLEIIUSIUOD AdURISGNS
‘upAyresed—ewseld

1/60T x ¢ = UOLEJIUSIUOD JBqUINU
!s||92 paulejsun agie1—poojg

¢ = (24npadoud)yipim
uonNqISIp SALE[DI (SOWN|OA
91A204y1A13—(poo|g)sarhdoayiAig

S ¢ = (aunpadoud)swn
‘paonpui-adepins
‘uope|ndeo)—ewse|d

7/81 ¢ = uonesusduod ssew
‘uaBnue oy1oads ejeisold—ewse|d

('n"pd) ¢ = (4npad0ud)
uoLeJIUSIUOD SJURISqNS Alealigle
‘uigojSowaeH—sad9e4

/N1 0T x ¢ = (24npad0ud /8€/99
d¥])uoesauaduod aoueisgns Asesgie
‘Apoguue asepixoiad plosAy| —ewse|d

7/I0WU ¢ = UOLEIIUSDUOD BDUBISCNS
‘auixosAy | —ewse|d

7/I0WU ¢ = UOLEJIUSIUOD SIUBISONS
‘auiuosAyiopolli| —ewse|d

7/)owd ¢ = uoneIIUBIUOD JIUBISANS
!(9314)auiuosAyropoili] —ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

0T¥8TNdN

€ESTCNdN

0L¥9¢NdN

90¥9SNdN

¥596TNdN

8¢0€0NdN

£L9¢vTNdN

¢918TNdN

¢89T0NdN

69980NdN

£S06C¢NdN

Tv00ZNdN

8/S€0NdN

¥Z9€0NdN

§¢9€0NdN

13ynuap
NNk

38|

1vsvy

HLld

AJ-MQd
(LLdv)
awn
unsejdoq
-woJyy
|enJed
paleanoe

VSd

sa09e4
ur qH

saipoq
-Que OdL

vl

€1l

€1 9914

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

96

S6

6

€6

6

16

06

68

88

L8

98

S8

V8

€8

8

(Aea
-usw
-wod

99s)
juey



opey

opey

opey

oney

oney
opey
len

-uaJay
-4d

oney

opey

oney

oney

opey

opey

oney

opey

oney

opey

opey

adAy
9Jess

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

sise}sowaeH
pue sisoquiol]

Ansiwayoolg
[eatuld

Ansiwayooig
[eatuld

Ansiwayoolg
[eauld

Aasiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Ansiwayoolg
|eawnp

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

Aujeads

1/60T x

7/8w

1/1oww

(‘nprd)

/8

1/joww

U/

1/1owu

1/1own

1/1own

1/1oww

1/8

1/01 €-0T x

1/1owr

1/8

1/60T x

/8

Hun

ainpadoud

ainpadoud

wJaou-|enjoe

2. LE
‘ed) €°G =<Qgns
/>z<qns>00d

ainpadoud
‘S95/18 dyl

2inpadoid

UOL}BJIUSIUOD
Jaquinu

yi8us|

uopeJjusouod
ssew

uojesiuad’uod
doueisgns

uoLeJIUIdU0D
2ouelsqns
Aeayique

uopgesiuad’uod
ssew

uoneJIUIIU0D
2oueIsgns

9}eJ awn|oA

uopesiuad’uod
aoueisgns

uopeJjusouod
oueisgns

uojesiuad’uod
adueisgns

uojeliuad’uod
oueisgns

uopeJjusouod
ssew

uoLeJIUIdU0D
2ouelsgns
Aenyique

uopeliuad’uod
aoueisgns

uopeJjusouod
ssew

UOL}BJIUSIUOD
Jaquinu

uojeliuad’uod
ssew

+~Aadoad
-Jo-pui)

paJa}
-slujwpe

09ds
-dwo)

sise|qoJyrAig

uopoeal
uopeIUBWIPaS

juawdesy
Jo1dadauu
-J9jsued|

apuoyd

Jawip-q uuqy

uisdAinuy

SS90X3 aseq

uagAxo

[olpajid1e)

aje4n

apluoinan|d
uiqnuijig

91eU0q.Ed
uadoupAH

A uln
-qojSounwiwi|

uidosyoiAy

VIIETSVEEIT

vuin
-qojSounwuw|
S[192 |eaidAly

S uin
-qojSounwiwi|

juauodwo)

-T eydje

Xyaid

pooiq
|elaly

09ds
-sAs

pooig

pooig

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

waneqd

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

ewse|d

pooig

ewse|d

waisAs

1/<dns/>6<dns>QT x ¢
="J'winu ‘sysejqoiyrlig—g

wuw ¢ = (-o04d)yr8ua)
‘uopoeal uoleUBWIPAS—g
7/8w ¢ =2 ssew
uawdeyy
Jo01dadauuliiajsuel) —d

J/loww ¢ = *2'1sgns
‘aplojyd—d

('n°prd) ¢ = (-204d)'2735qNS"qIE
{Jawip-q uuqidi—d

1/8 ¢ =2 ssew
‘uisdAipuy-T eydje—d
1/1oww

¢ = (wiou-jenyoe)a1isqns
‘ss90x2 aseg—(ge)d

ulw/7 ¢ = d3el'|oA
{(paJaasiuiwpe)uasixQ—id

7/lowu ¢ = "2°3sgns
‘loipajded—d

1/jownt

¢ =071sgns ‘a1ednN—d
7/jownr ¢ = 2115gns
‘apiuounon|3 uignuijig—d
7/loww

&=(0. LE "Bl €5 =<qns
/>z<qns>00d):2:1sqns
‘91eU0qJed ua8oipAH—d
1/8 ¢ =2 ssew

‘N ulIngojSounwiw|—d
1/n1 <dns

/>€-<dns>QT x ¢ = ("004d
‘S95/T8 dYl)'211sgns-que
‘uidosyosAyl—d

7/jownr ¢ = 211sgns
‘uldysues] —d

7/8 ¢ =2 ssew

'y uiingojSounww|—d
1/<dns/>6<dns>QT x ¢
='2'wnu ‘s||90 |eaidAiy—g
1/8 ¢ =2 ssew

‘D ulingojSounww|—d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

1/60T x ¢ = UOLEJIUSIUOD JBqUINU
‘syse|qoiyiAig—poolg

wuw ¢ = (a4npadoud)yidua)
{uopoeals uoyeIUBWIPIS—pPOoOo|g

7/8w ¢ = uonesluaUod ssew
uswsgely
J01d3034ullIRjsURI| —BWSe|d

7/]0WW ¢ = UOKEJIIUIIUOD SJURISgNS
‘apuojyy—euwse|d

(‘n°p-d) ¢ = (4npadoid)uonesjuaduod
2ouesqns Alesnigle

{Jawip-q uuqgld—ewseld

1/8 ¢ = uoleJIUBIUOI SSeW
‘uisdAipuy-1 eydje—ewse|d
1/joww ¢ =
(wJou-[en3oe)uoeIIUIUOD DURISONS
sS90xa 9seg—(poojq [elauy)ewse|d
ulw/7 ¢ = 91kl SWN|oA
{(paJoasiuiwpe)uadAxg—iuaned

n_\_OEE ¢ = uoneJsyuaduod asuelsqns
‘|oipay1oje) —ewse|d

J/lown ¢ = UOKEIIUIIUOD 3dUEISgNS
‘@1ein—ewse|d

7/lowr ¢ = UOIBIIUIIUOD SIUBYSGNS
‘apluonon|g uignJijig—ewse|d

1/jloww ¢ =

(2. LE “ed €' = <qns/>g<qns>Q)d)
UOLBJIUSIUOD DDURISGNS

‘91eU00JED U3B0IpAH—EWSE|d

7/8 ¢ = uoneJsusdU0d ssew
/N uljngoj3ounww|—ewse|d

/01 €-0T x ¢ = (34npa204d’595/T8
d¥1)uonesluaduod aduesqns
Asenyique ‘uidosyosAy| —ewseld

7/lowrl ¢ = UOLEBIIUIIUOD BIUBYSGNS
‘ullIdysueI| —eWSE|d

1/8 ¢ = uoneULIUOI Ssew

'y uljngoj3ounww|—euwse|d
1/60T x ¢ = UOLIBIIUIIUOD JaqUINU
‘s||93 |eaidAyy—poolg

7/8 ¢ = uoleIIUAIUOD SSEW
‘D ulingojSounww|—ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

EV6TONdN

Y0re0NdN

9€€8ZNdN

9€STONdN

68¢8¢NdN

¢696TNdN

815¢TNdN

£L9TOTNdN

SEVTIONdN

95€60NdN

89€T0NdN

0TvcONdN

S5¢86TNdN

LvSLZNdN

£09€0NdN

S6/6TNdN

¢9/0TNdN

¥186TNdN

13ynuap
NNk

Ys3

HiL

Jswig-g

VIV

$S9IX3
aseg

[4e]

€Q UIWelA
-Axoup
-AH-5T

€0JH

N8|

HSL

val

93|

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

Vit

€Tl

T

11T

01T

60T

80T

L0T

90T
S0T

0T

€07

(40"

T0T
(0[0)
66

86

L6
(Aea
-usw
-wod

99s)
juey



opey

opey

opey

opey

opey

opey

opey

oney

opey

oney

opey

oney

len
-uaJay
$d

oney

opey

opey

adAy
9Jess

A3o|jooeweyd
[eautny

Ansiwayoolg
[eatuld

A3o|jooeweyd
[eaut|ny

Ansiwayoolg
[eatuld

A3ojooeweyd
[eaul|y

Ansiwayoolg
[eatuld

Aasiwayoolg
[eatuld

A3o|jooeweyd
[eaul|y

A30j0849| |V
[eatuld

Ansiwayoolg
[eatuld

Aasiwayoolg
[eatuld

A3oj0oewleyd
[eatuld

Ansiwayoolg
[eauld
Ansiwayoolg
[eatuld
Aasiwayoolg
[eatuld

ASo|jooewueyq
[eatul|y

Aujeads

/3

/81

/3

1/8u

/81

1/8

1/60T x

/81

(‘nprd)

/81

1/60T x

/3"

1/1oww

1/1own

1/8u

1/8r

Hun

unpadoud
(T4 ‘€T4 b4
‘€T Ty

2inpadoid

uonesy
-U22U0d ssew

uojesiuad’uod
ssew

uopeJjusouod
ssew

uopeliuad’uod
ssew

uopjesiuad’uod
ssew

uopeliuad’uod
ssew

UOoL}eIIUIIUOD
Jaquinu

uojesiuad’uod
ssew

uoLBJIUSIUOD
oueIsqns
Aeaynque

uojesiuad’uod
ssew

UoL}eIIUIIUOD
Jaquinu

uopeJjusouod
ssew

uopjesiuad’uod
adueisgns
uojesiuad’uod
doueisgns
uopesiuad’uod
ssew

uopeliuad’uod
ssew

+~Aadoad
-Jo-pui)

ELII

38

09ds
-dwo)

wedazepioN

uadnue
ayioads
e1e]504d

wedazexQ

9Josnw
JelpJed
‘] utuodouy

aulwelsjwy

uigo|8oydeH

s91Ad
-ojAwela |y
proe
211Axo0qued-g
-|oulqeuued
-04pAyeuial
-(6)eap-1oN

Apoqnue
uadia||e poo4

gIN dseuny
aupeal)

s33A20]9AIN

auiydiow
-|Axa2e0UO

(+ *|oxa)ded
uoluy

wnjuiuyeas)

9osnw
Je|pJed
‘| uluodoup

aulyd
-louaidng

juauodwo)

-1T

Xyaid

09ds
-sAs

auun

ewse|d

auun

ewse|d

auln

ewse|d

pooig

auln

ewse|d

ewse|d

pooig

auun

ewse|d

auln

ewse|d

auln

waisAs

7/81 ¢ =2 ssew
‘wedazepioN—N

7/81 ¢ =2 ssew
{(93u))uasnue
Jy1dads ejesold—d

7/81 ¢ =2 ssew
‘wedazex0—n

7/8u ¢ = 2 ssew
‘3]9snw delpsed
‘] utluodod] —d

7/81 ¢ =2 ssew
‘sulweljwy—n

1/8 ¢ =2 ssew
‘uigo|8oydeH—d

7/<dns
/>6<dns>QT x ¢ = "2'wnu
‘so1ho0j9Awera|N—g

7/81 ¢ =2 ssew
p1oe J1jAxoq.ed
-6-|oulqeuuedolpAyennal

-(6)e319p-40N-TT—N

(‘n°prd) ¢ = (004d (T4
‘€4 7} ‘€4 T4 T4)) 238N
‘qJe {(38))Apoquue
uadia|e poo4—d

7/81 ¢ =0 ssew

‘gIN 3seupy| suneasd—d
7/<dns/>g<dns>QT x

¢ = o'winu ‘sa1A20|9AN —g
7/81 ¢ =2 ssew
‘aulydiowjArzoeouo|n
-0-9—N

J/loww ¢ = 21Isgns
{(+) "[oxa)ded uoluy—d

7/jownr ¢ = 2115gns
‘wnuugesas)—n

7/8u ¢ = "2 ssew ‘djpsnwi
se|pJed ‘| ujuodod] —d

7/81 ¢ =2 ssew
‘aujydiouasdng—n

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/81 ¢ = uonesuadu0d ssew
‘wedazepJoN—auln
7/81 ¢ = uonesusduod ssew

{(93u))uasnue
Jy193ds eje}sold—ewse|d

7/81 ¢ =uon
-BJ3UDU0D ssew ‘wedazexQ—aulin

7/8u ¢ = uoneslUIdUOD SSew
‘3osnwi oelpJed ‘| uiuodol] —ewse|d

7/81 ¢ = uonesusduod ssew
‘auiweldy—aulin

1/8 ¢ = uoleJIUBIUOI SSeW
‘uiqo|8oydeH—ewse|d

7/60T x ¢ = UOLIBIIUDIUOD JaqUWINU
‘sa1Ao0|2Awela|N—poo|g

7/81 ¢ = uonesausduod ssew
‘p1oe 21|Ax0qued-6-|oulgeuued
-04pAye.3al-(6)e1op-AON-TT—auln

(nprd) ¢ = (2unpadoud(yTy '€TY ‘v '€} T
T}))uonesauaduod adsueisqns Aesiqae
{(381)Apoqnue ussis||e pooJ—ewse|d

7/81 ¢ = uonesausduod ssew
‘gIN 3seupy suneas)—ewse|d

7/60T X ¢ = UOLIBIIUDIUOD JaqUWINU
‘s91A00|9AN—poO|g

7/81 ¢ = uonesausduod ssew
‘suiydiow|A1eoe0UON-O-9—3ulIN

7/]0WW ¢ = UOKBJIUIIUOD SJUBISgNS
{(+) "[oxa)desd uoluy—euwse|d
7/lown ¢ = uoneJIUIJUOD AdURISgNS
‘wnuluneasD—auun

7/8u ¢ = uonesuIIU0D ssew
‘aosnwi oelpJed ‘| uiuodou] —ewse|d

7/81 ¢ = uonesusduod ssew
‘aulydiouasdng—aunin

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

T1908¢NdN

VESCINAN

¢908¢NdN

T0SZZNdN

TITECNAN

88L6TNdN

8/6€0NdN

TSS8¢NdN

889/SNdN

0S/6TNdN

9/6€0NdN

T98¥ZNdN

68T0CNdN

808TONdN

T6SLZNdN

96¢€¢NdN

13ynuap
NNk

VSd @914

INL

HOOD-OHL

NI

NVIN-9

de3 uojuy

INL

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

6¢CT

8¢l

Lt

9T

145

et

€T

[44%

Tt

oct

6TT

81T

LTT

911

STT

(Aea
-usw
-wod

99s)
juey



opey

opey

oney

opey

opey

len
-uaJay
-4a

oney

opey

opey

opey

oney

opey

oney

opey

oney

opey

opey

adAy
9Jess

ASo|jooewueyq
[eatul|y

Ansiwayoolg
[eatuld

A3oj0oewleyd
[eatuld

Ansiwayoolg
[eatuld

ASo|jooewueyq
[eatul|y

Aasiwayoolg
[eatuld

A3o|jooeweyd
[eautd
Aasiwayoolg

leaun)

ASo|jooewueyq
[eatul|y

Ansiwayoolg
[eatuld

A3oj0oewleyd
[eatuld

Ansiwayoolg
[eatuld

A3oj0oewleyd
[eatuld
Aasiwayoolg
[eatuld
Ansiwayoolg
[eatuld

ASo|jooewueyq
[eatul)y

Ansiwayoolg
[eatuld

Aujeads

1/8r

1/nl

/3"

1/01 €-0T x

1/8r

1/1oww

/81

1/8

1/8r

1/8

/3

1/nl

/3"

1/1owr

1/60T x

1/8r

1/60T x

Hun

unpadoud
‘6%5/8L dul

unpadoud

unpadoud
‘685/SL S

ainpadoud

2inpadoid

uopesiuad’uod
ssew

UoLBJIUSIUOD
oueIsqns
Aeaynque

uopeJjusouod
ssew

uonoe.y
Jaquinu

uoney
-U32U0d ssew

uopjesiuad’uod
aoueisgns

uojesiuad’uod
ssew
uopesiuad’uod

ssew

uojeliuad’uod
ssew

uopeJjusouod
ssew

uopeJjusouod
ssew

uoLBJIUSIUOD
oueIsqns
Aeaynque

uopeJjusouod
ssew

uopesiuad’uod
aoueisgns

uoLEeJIUIIUOD
Jaquinu

uopeliuad’uod
ssew

UoL}eIIUIIUOD
Jaquinu

+~Aadoad
-Jo-pui)

payiadsun

09ds
-dwo)

aulwe
-19ydweyiaw
-Axoy1a |\

uidoJijo4

aujwelayd
-weAxoyia|N

s91A20|nd1eY
auupaydy
(+ *jour)ded
uoluy
wedazelsy
-lunjjoulwy
ula104d

aujwe
-19jweld|N

ulng|y

weds
-zeJjuouiwy

uleyd-eaq+
uidoujopeu
-0301410Y)
we|oz
-ead|eAxoupAH

ouiz

s91A0
-oj9Awo.d

weds
-zZeuojoujwy

s||92 1se|g

juauodwo)

-L

-eydje

Xyaid

pooig

09ds
-sAs

auln

ewse|d

auun

s21A0
-04ylhig

auln

ewse|d

auln

ewse|d

auln

auun

auun

ewse|d

auun

ewse|d

pooig

auln

pooig

waisAs

7/8r ¢ =2 ssew
‘aujwelayd
-weylawAxoyeN-y—n

1/n1é = (ooud
‘6¥5/8L dyl1)'oIsqns'que
‘uidosyijjo4—d

7/81 ¢ =2 ssew ‘suiwe
-1oydweAxoyrN-t—N
<dns

/>€-<dns>QT x ¢ = J4pwinu
‘se1A00|noney—(g)sai3

/8¢
=2 ssew ‘aulpaydi—n

J/10WW ¢ = 2°1sgNs
{(+) "]pu1)ded uoluy—d

7/81 ¢ =2 ssew
‘wedszeniunjjoulwy-£—n

1/8 ¢ = "2 ssew ‘u19104d—d

7/81 ¢ =2 ssew
‘aulwelajweIs|iN—nN

/3é=
(-004d)*2 ssew ‘uiwngly—n

/81 ¢ =2 ssew
‘wedazesyuoulwy-/—n

/01 ¢ = (204d '685/SL
S1)-2°1sgns-qJe ‘uleyds
-e3aqg+uidosiopeuodorioy)
—d

7/81 ¢ =2 ssew
‘we|ozesd|eAxoipAH-eydie—n

/10w
¢ =271sqns Duiz—d

7/<dns/><dns>QT x ¢ = "2'wnu
‘sayhoo)pAwoid—g

7/81 ¢ =2 ssew
‘wedazeuopoulwy-£—n

7/<dns/>g<dns>QT
x ¢ = (204d)"2'winu
!(payioadsun)s||22 1se|g—g

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/81 ¢ = uonesuaduod ssew
‘auiwelaydweysWAXoYd N -y—aulin

1/N1 ¢ = (4npadoud
'6%75/8L dYl)uoneiluaduod adueIsgns
Asesyique ‘uidouyijjoj—ewse|d

7/81 ¢ = uonesusduod ssew
‘dulwelaydweAxoyls|\-y—auln

1/N1 €-0T x ¢ = uoydely JdqWINU
‘s91A20|no13aY —(poo|g)sa1AdoayiAig

7/81 ¢ = uonesusduod ssew
‘aunpaydi—aunn

J/]oWW ¢ = UOLEIIUIIUOD BdUBISgNS
{(+) *]ou1)ded uoluy—ewse|d

7/81 ¢ = uonesusduod ssew
‘wedazesnunjoulwy-/—aulin

7/8 ¢ = uoleIIUAIUOD SSEW
‘ula101d—ewse|d

7/81 ¢ = uonesusduod ssew
‘aulWe)djwWeld|\ —auln

1/8 ¢ = (s1npadoid)uonesiusduod ssew
‘ulwng|y—auun

7/81 ¢ = uonesausduod ssew
‘wedazesyuoujwy-/ —aulin

a/nié=

(24npa204di685/S/ Sl)uonesIu3Iuod
2ouelsqns Asesyigue ‘uieyd
-e39g+uidosjopeuodolioy)—ewse|d

7/81 ¢ = uonesausduod ssew
‘wejozeud|eAxospAH-eydie—aulin

7/lowr ¢ = UOLEBIIUIIUOD BIUEYSGNS
ouiz—ewseld

1/60T % ¢ = UOLIBIIUIIUOD JaqUINU
‘s91hd0|9Awoid—poo|g

7/81 ¢ = uonesuaduod ssew
‘wedazeuopouwy-/—aulin

1/60T x ¢
= (24npad0oid)uonesiuaduod Jaquinu
{(pay1oadsun)s||2d 1se|g—poo|g

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

6v/¥SNdN

¥10¥0NdN

£85¥SNdN

9GE€€0NdN

0SSvSNdN

STY8TNdN

§S08¢NdN

8/¢€0NdN

9/L¥ZNdN

9/96TNdN

£S08¢NdN

6/56TNdN

¥S08ZNdN

89/€0NdN

¥/6€0NdN

9508¢NdN

¢/6€0NdN

13ynuap
NNk

HS4

de§ uojuy

uleyo
€199+90Y

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

LT

141

SvT

i74*

1345

(44"

Wi

ovt

6€T

8ET

veET

€€l

CET

TET

(Aea
-usw
-wod

99s)
juey



oney

opey

opey

oney

opey

oney

opey

oney

oney

oney

oney

oney

opey

oney

opey

opey

opey

adAy
9Jess

A3ojooeweyd
[eaulpy

Ansiwayoolg
[eatuld

A3o|jooeweyd
[eatuln

Ansiwayooig
|eawnp

ASo|jooewueyq
[eaul)y

Ansiwayoolg
[eauld

Ansiwayoolg
[eatuld

A3oj0oewleyd
[eatuld

siselsowsen
pue sisoquiod]

Ansiwayoolg
[eauld

A3ojooeweyd
[eauly

Ansiwayoolg

[eaun)

ASo|jooewueyq
[eaul)y

Ansiwayoolg
[eatuld

Ansiwayoolg
[eauld

ASo|jooewueyq
[eatul|y

Assiwayoolg
[eatuld

Aujeads

/81

/8

/3

1/1oww

/81

(‘nprd)

1/1owu

/3"

1/8

1/nl

/81

1/60T x

7/8r

(‘nprd)

1/8

1/8r

1/1oww

Hun

ainpadoud

ainpadoud
‘uone|n3deod

ainpadoud
‘zss/08 s

ainpadoud

2. LE
‘lenyoe

2inpadoid

uopjesiuad’uod
ssew

uopgeliuad’uod
ssew

uopeJjusouod
ssew

uopeJjusouod
oueisgns

uopesiuad’uod
ssew

uoLeJIUIU0D
2ouelsqns
Aeayique

uopesiuad’uod
oueisgns

uopeJjusouod
ssew

uopeJjuscuod
ssew

uoLeJ3UIU0D
2ouelsqns
Aenyique

uojesiuad’uod
ssew

UOL}BIIUSIUOD
Jaquinu

uopeliuad’uod
ssew

uoLeJIUIU0D
2ouelsqns
Aeayique

uopjesiuad’uod
ssew

uopeliuad’uod
ssew

uopeliuad’uod
oueisgns

+~Aadoad
-Jo-pui)

o944

LZ]]

Y}

09ds
-dwo)

aulyd
-jowjAyiz

ula104d

3ulPpo)

uol winpe)

auopey\

Apoqnue
aseujwe)
-n|8sueu)

apudad-)
uljnsulold

pioe djuljeny

uadounqi4

uidoJing

aulweldy
-welawAixolp
-auajAyIdIN

sajhoowse|d

aujwe
-19jweAxolp
-auajAyaIN

Apoqnue

apudad pajeu
-1]INJ32 21]9AD

uiqojSowaeH

aulu
-0829|Aozuag

91eU0q.ed
uadoupAH

juauodwo)

Xyaid

juaned
Sunsey

pooig

poojq
snouaj

09ds
-sAs

auln

auln

auun

ewse|d

auln

ewse|d

ewse|d

auun

ewse|d

ewse|d

auln

pooig

auln

ewse|d

s21A0
-04ylhig

auln

ewse|d

waisAs

7/81 ¢ =2 ssew
‘sulydiowjAyiz—n
1/8 ¢ =2 ssew
‘ul04d—nN

7/81 ¢ =2 ssew
auepod—n

J/10WwW ¢ = 2°1s0Ns
{(934y)uor wnijed—d

7/81 ¢ =2 ssew
‘auopeyvN—n

(‘n'pd) ¢ = (-204d)2:350NnS
“que {(v3i)Apoguue
aseujweln|dsuel] —d

J/lowu ¢ = 213sgns
‘apndad-J ulnsulold—(1dj)d

7/81 ¢ = "2 ssew
‘p1oe duljeNy—n

1/8 ¢ = (204d *8e02)'d ssew
‘ua8ounqi{—d

/N1 ¢ = (204d zS5/08
Sl1)2°1sqns-qJe ‘uidosin—d

7/81 ¢ =2 ssew
‘aulwelajwelswAxolp
-aUdAYIB NP E—N
1/<dns/>6<dns>QT x ¢

= "2"wnu ‘sajAoowse|d—g

9/81 ¢ = 2 ssew
‘auiwelajwe
-AxolpauslAy1s N-v'E—n

('n'pd) ¢ = (-204d)2:350NnS
‘qJe {(93))Apoguue spudad
pa1eul||nJud 21PAY—d

1/8 ¢ =2 ssew
‘uiqo|3owaeH—(g)s243

7/81 ¢ =2 ssew
‘auluo8as|Aozuag—n

1/loww ¢ =, L€
{lenyoe)'2115QNS
‘ajeuoqued
uadospAH—(gn)d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/81 ¢ = uonesusduod ssew
‘auiydiowjAyig—aunn

7/8 ¢ = uoleIIUAIUOD SSEW
‘ul01d—auLn

7/81 ¢ = uonesuaduod ssew
aulepo)—auln

7/]0WW ¢ = UONEIIUIIUOD SIURISgNS
!(934))uol winpje)—ewse|d

7/81 ¢ = uonesusduod ssew
‘auopeyiaN —auln

(‘n°"p-d) ¢ = (dInpad0id)uonesjuaduod
2auelsqns Asesyique {(y3|)Apoquue
aseujweln|3suel] —ewse|d

7/I0WU ¢ = UOLIEIIUSIUOD DIURISGNS
‘apndad-)
uj|nsujioid—(3uared Sunsey)ewse|d

7/81 ¢ = uonesausduod ssew
‘proedjuley—auln

1/8 ¢ = (4npadoudiuonengeod)uo
11eJ1U32U0D ssew ‘usdouliglj—ewse|d

/N1 ¢ = (dunpadoud :z55/08
Sl)uonesuadU0d dduesgns Asesyigie
‘uidosin]—ewse|d

7/81 ¢ = uonesusduod ssew
‘sujwelajwelswAxolpausjAyis iy
-p'g—auln

1/60T x ¢ = UOLEJIUSDUOD JBqUINU
‘sa3}hoowse|d—poo|g

7/81 ¢ = uonesusduod ssew
‘aujwelajweAxolipaud|Ayia N
-p'g—aulin

(‘n°p-d) ¢ = (Inpad0oid)uonesluaduod
2aueisqns Asesyique {(93|)Apoquue
apudad pajeul|nJd a1pPA)—ewse|d

1/8 ¢ = uoneJIUBIUOI SSew
‘uiqo|3owaeH—(poojg)sarAdoiyiAig

7/81 ¢ = uonesusduod ssew
‘aujuo8oajhozuag—aulin

1/1oww ¢ =

(D, LE¢[ENIOB)UONEIIUBIUOD BDURISGNS
‘ajeuoqued

uadospAH—(poo|q snouap)ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

T88€CNdN

856€0NdN

T6S€ZNdN

9¥TONdN

T8L¥ZNdN

99SvTNdN

6vT¥0ONdN

T6¢vSNdN

89/6TNdN

8T9¢0NdN

T¢8v¢NdN

80L70NdN

618VZNdN

Lv66TNdN

STE8ZNAN

T1€8ZNdN

99¢¥TNdN

13ynuap
NNk

uol
wnipe)

ased] -nuy

apudad-)

H1

ddd

€0OH

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

9T

€91

91

91

091

6ST

8GT

LST

9sT

SST

ST

€qT

¢St

ST

0ST

6v1

149

(Aea
-usw
-wod

99s)
juey



opey

oney

opey

opey

oney

opey

oney

oney

opey

opey

opey

opey

opey

oney

opey

opey

adAy
9Jess

Ansiwayoolg
[eatuld

siselsowaeH
pue sisoquiot]

ASo|jooewueyq
[eaul)y

Aasiwayoolg
[eatuld

Ansiwayoolg
[eatuld

ASo|jooewueyq
[eatul)y

A3ojounwiwi|
[eauly

Ansiwayoolg
[eautd

Ansiwayoolg
[eatuld

Ansiwayoolg
[eatuld

ASo|jooewueyq
[eaul)y

Ansiwayoolg
[eatuld

ASo|jooewueyq
[eaul)y

Ansiwayoolg
|eawnp

ASo|jooewueyq
[eaul)y

Ansiwayoolg
[eatuld

Aujeads

1/1owu

1/8r

/8

1/01 €-0T x

1/8r

(‘nprd)

(‘nprd)

1/3exn

(npd)

/81

1/1oww

7/8r

|owy

7/8r

qw

Hun

ainpadoud

‘0%/L9 dYIUNI
‘wJou/|enyoe

ainpadoud
‘005/¥8 Sl

ainpadoud

ainpadoud

¢00¢ 224l

ainpadoud

D, L€ ‘lenie

ainpadoud

2inpadoid

uopeJIUIIU0D
2oueIsgns

awy anpe|al

uopeliuad’uod
ssew

uopgeliuad’uod
ssew

uoeJIUIdU0D
2ouelsqns
Aeayique

uojeliuad’uod
ssew

uoeJIUIdU0D
2ouelsqns
Aeayique

y18us|
Aeayique

uoleJIU3UO0D
onAjeled

uoleJIUIUO0D
oueisqgns
Aienyique

uopeliuad’uod
ssew

uojeliuad’uod
2oueisgns

uopesiuad’uod
ssew

3ouRISNS
-j0-3unowe
RJITIIE)

uopeliuad’uod
ssew

awn|on

+~Aadoad
-Jo-pui)

o

09ds
-dwo)

|olpeJis3

paanpul
-1010B) 3nssy
‘uone|ndeo)

wapidjoz
g uiel
-oidodijody

unadejold

auojdidoz

Apoqnue
paiejal
9seasIp anssy
9A[D3UUO)

uopoeal
uopeIUBWIPIS
aseun|

aupeas)

GZT uasdnue
J20UE)

JAuejua4

91eU0q.Ed
uadoupAH

Jjopewel]

uiqo|SowaeH

2UopPoIAXQ

auln

juauodwo)

Xyaid

pooig

09ds
-sAs

ewse|d

ewse|d

auln

ewse|d

ewse|d

auln

ewse|d

pooig

ewse|d

ewse|d

auln

ewse|d

auln

$91A0
-o|nauay

auln

waneqd

waisAs

1/lowu
¢ =2715gns {|oipesisi—d

& =(00ud ‘0v/L9 d¥l

‘YN ‘wiou/jenioe)swny’|al
‘padnpul-1010e}

anssy ‘uone|ndeo)—d
7/81 ¢ =2 ssew
‘wapidjoz—n

1/8 ¢ =2 ssew
‘g uiajosdodijody—d

1/N1 <dns/>g-<dns>QT x ¢
= (204d {00S/¥8 S1)'2:15gNS
‘e ‘ugoejoid—d

/81 ¢
=2 ssew ‘auopidoz—n

(‘npd)

¢ = (20ud) 215qns-que
‘Apoqnue paje|a. aseasip
aNnss1} 9ARIBUUO) —d

('n°prd) ¢ = (-204d)yr8us|
Asesyigue ‘uonoeal
uoneuaWIPaS—g

/331 ¢ = (200 2241)2738d
‘aseupy auneald—d

(‘n'prd)
¢ = (004d)'23sqns-que
‘GZT uasnue Jadue)—dg

7/81 ¢ =2 ssew
JAueua4—n

J/loww ¢ = (2, LE
!len1oe):2135qns ‘a3e
-uogJed uagopAH—(ge)d

/81 ¢
='J SSew /|jopewel] —n

jowy ¢ = 's'we dud
(94)uiqo|3owaeH—(g)sa1y

/81 ¢
=2 SSew @uopodAxQ—n

qwé
= (-004d)’|oA ‘OuUIN—1d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/l0Wu ¢ = UOLEIIUBIUOD 3JURISNS
‘|olpesisy—euwse|d

¢ = (unpad0.diop/L9 dYl “UNI
{wJou/|enioe)swn aAle[a4 ‘padnpul
-1019e) anssi] ‘uoje|ndeo)—ewse|d

7/81 ¢ = uonesuaduod ssew
‘waplidjoz—auln

1/8 ¢ = uoleJIUBIUOI SSeW
‘g uiajoudodijody—ewse|d

1/N1 €-0T x ¢ = (d4npadoud
‘00S/18 SI)uonesIuadIU0d 3JURISgNS
AJsesyique ‘upoejosd—ewse|d

7/81 ¢ = uonesusduod ssew
‘auopidoz—aunn

(‘n"p-d) ¢ = (4npad0oid)uonesjuaduod
aouelsqns Asesique ‘Apoguue pajejas
95EaSIP 9NSSI SAIBUUO) —BeWSEe|d

(‘nprd)
¢ = (a4npadoud)yidus| Aiesyique
{uonoeas uoneIUBWIPIS—pPOOo|g

/3 ¢ = (Z00Z J041)uoneIIuRdU0d
onAjeled ‘aseury auyeas)—ewse|d

(‘n*p-d) ¢ = (24npad04d)uonesyusduod
2oueisqns Asesyiqle
‘GeT ussnue Jsoue)—ewse|d

7/81 ¢ = uonesusduod ssew
JAueua4—aunn

1/jloww ¢ =

(D, L€ ‘|EN1OE)UOLLIIUIIUOD BDUBISONS
‘ajeuoqued

uaBolpAH—(poo|q |elaly)ewse|d

7/81 ¢ = uonesusduod ssew
{lopewes] —auln

|owy ¢ = 9dULISONS-JO-jJUNOWe dUD
{(24)uiqo|SowaeH
—(poojg)sa1A20|nonay

7/81 ¢ = uonesuaduod ssew
{3UOpPodAXQ—aulN

qw ¢ =
(24npadoud)awn|on ‘aun—iuaned

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

¢/6T0NdN

S89TONdN

€60€SNdN

66¢CCNdN

LyC8TNdN

£60€SNdN

<0v8¢NdN

68SLTNdN

T8¢cendN

8v¥TONdN

0¢TESNdN

607¢0NdN

88€L¢NdN

£00£TNdN

0008¢NdN

S569€0NdN

13ynuap
NNk

NI

Ys3

M

S¢1e)

€0JH

qH-19Y

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

08T

6.1
8LT

LLT

9T

SLT

VLT

€LT

(44"

TLT

0LT

69T

891

L9T

991

591

(Aea
-usw
-wod

99s)
juey



oney

oney

oney

oney

oney

oney

oney

oney

oney

oney

oney

oney

oney

oney

adAy
9Jess

Assiwayoolg
|eal)dy

Ansiwayoolg
|eaul)dy

A3o|0849||v
|eatul|d

Ansiwayoolg
|eaul)dy

A3ojoiqoni
[eatul|d

A3o)0849| |V

Assiwayoolg
|eaul)d

A3o)0849| v
|eatul|d

ASo|0849| |V
|eatul|d

Ansiwayoolg
|estuly

Ansiwayoolg
[ESICH ]
Ansiwayoolg
|estuly

Assiwayoolg
|eawl)dy

Ansiwayoolg
|eaul)dy

Aujeads

1/n

(‘npd)

1/loww

(npd)

(n°pd)

1/loww

/N1 0T x

(npd)

ed)|

1/joww

1/8

1/lowu

Hun

a4npadoud
. LE

aJnpadoud ‘gm

ainpadoud

a4npadoud (93

a4npadoud
(6T™ ‘61 2P
Tw ga Tp ‘g9
T ‘igm {98 g1)
‘20S/SL Ml

ainpadoud (g}

2inpadoid

onel
aouelsqns

uoLeJ3uU3U0d
JnAjeied

uopeJuIdU0d
ouelIsqns
Aeanque

uopesluaduod

23ueisqns

Jaquinu
Asenyique

uoLeJ3uUaU0d
2auelsqns
Asenyique

uopesluaduod
23uelsqns

uo3eJ3ulauU0d
2oueisqns
Asenyique

uoeJ3uU3U0d
2ouelsqns
Asenyique

uonoeuy ssew

uolisual

uopeJsiuaduod
2oueisqgns

uopesluaduod
ssew

uopesluaduod
23ueisqns

+~Aadoad
-Jo-pui)

38|

38

38

38|

934y

09ds
-dwo)

1QH Ul 49159+
|o433s3|]0YD
/17 ul 4339+
|o433s3|]0YD

asejAwy

Apoquue
Hom3nip

2s0dNn|9

wnlaloeg

Apoquue
ssea8 Ayjowi|

2s0dNn|9

Apoqnue
uadnue
uonejeyu|

Apoquue youig

uadnue
oyloads
e181504d

apixolp
uogJed

91P190L0}30Y
v
uiajoudodijody

3U043150153|

juauodwo)

Xyaid

poojq
Snouap

luaned
Sunsey

‘pooig
SNOUaA

ewse|d

poojg
pJod

09ds
-sAs

ewse|d

ewse|d

ewse|d

ewse|d

auln

ewse|d

ewse|d

ewse|d

ewse|d

uadnue
ayioads
e1e1504d

ewse|d

auun

ewse|d

ewse|d

waisAs

¢ =onerisqns gy ul
493s9+|0J33s3|0YD/1d7 Ul
49159+|0423153|0YyD—d

1/né =(2oud
9, L€)'211ed ‘asejAwy—d

(‘n'prd)
¢ = (00u4d ‘igm)211sqns-que
{(381)Apoqrue pom3n|A—d

7/l0Www ¢ = '2'15gqns
3500n|9—(gA)d

('n"pd) ¢ = (-20ud) wnu-qe
‘wnualeg—n

('n*p-d) ¢ = (-o0ud
98)'2135qns'q.e
{(381)Apoquue

sses3 Ayjowi] —d

7/]0Www ¢ = '2'15gns
9500N|9—(1d} ‘gA)d

/N1 0T x ¢ = ("204d
{(6TM ‘63 ‘TP ‘TW

‘€9 Tp ‘Go To ‘gm (98 gl)
‘20S/SL d¥1)2115gnsque
‘(381)Apoquue

uadnue uopejeyu|—d

('n'pd) ¢ = (20ud
€1)2715gns-que
‘(381)Apoquue yoiig—d
¢ =) ssew
{(934y)uadnue oyioads
ejelsold—(d)uadnue
Jy19ads eesold

ed) ¢ = (D, LE)uoIsua
‘apixolp uogJer—(gd)d

/0w ¢ =
*2°1sgns onmumumOuwu<|D

1/8 é =2 ssew
TV uieloudodijody—d

1/lowu ¢
="2"1SgNS {2U013350153] —d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

¢ = opes adueISqNS
1QH Ul 49159+|0J31s3|0Y)
/107 ul 49159+|043)S3|0y) —EWSE|d

/N ¢ = (31npadoud 1), Lg)uon
-eJ3U3dU0D d13AleIED {ase|Awy —ewse|d

(npd)
¢ = (dInpadoidigm)uonesjuaduod

2auelsqns Aseayique
{(381)Apoquue pom3n|n—ewse|d

7/]0WW ¢ = UOLIBJIUBIUOD IURISANS
9500n|9—(poo|q snouap)ewse|d

('n"pd) ¢ = (24npad0ud)iaquinu
AJesngue ‘wnuseg—auun

(‘nprd)

¢ = (24npadoudig8)uonesyusduod
aouelsqns Alesyigue

{(381)Apoquue ssea3 Ayjowi| —ewse|d

7/]0WW ¢ = UOLIBJIUBIUOD dIURISANS
9s0on|H—(1ua
-ed unsejipoo|g snousn)ewse|d

1/N1 0T x ¢ = (34npad0o.d

(6TM 6} ‘Zp ‘W ‘€9 TP ‘Go ‘Td ‘gm
‘93 /€1):20S/SL d¥I)uoneuaduod
2ouelsqns Asesyigue {(38])Apoquue
uadnue uopeeyuj—ewse|d

(‘nprd)

¢ = (24npadoudigl)uonesuaduod
2ouelsqns Aleayigue
‘(381)Apoguue youig—ewse|d

¢ = uonoeuy ssew
{(934y)uadnue oyioads eleisoid
—(ewse|d)uadnue oy1dads ejeisoid

ed) ¢ = (D, LE)uoIsud}
‘apixolp uogJe)—(poojg p4od)ewse|d

J/loww ¢ = UOLBIIUSIUOD ddUeISGNS
‘9119280130 —3uLIN

7/8 ¢ = uoneJuaIUOI Ssew
Ty uier04dodijody—ewse|d

7/I0WU ¢ = UOLBIIURIUOD BIUBISANS
{3U049150359] —ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

9¥T¥0NdN

VL6€SNdN

SETETNAN

TESTCNAN

T€98TNdN

860€TNdN

S6TCONdN

STE€LCNdN

TYOETNdN

9¢¢60NdN

T8VZTNdN

991¥0NdN

S696TNdN

EVSEONdN

13ynuap
NNk

z0od

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

Vet

€61

61

T61

06T

681

881

L8T

98T

S81

81

€81

81

181

(Aea
-usw
-wod

99s)
juey



["saun3jnd pue sagen8ue| usamiaq AJen Aew swiial [eIALI] 8] "UoLeUIWEX AJO}BIOGE| J0BXD 3} puly O} SJapeas ay} Joj d|ay e aq Aja]os Aew pue ‘pajepljeA Uaaq 10U SeY UWN|OD SIY} JO JUDIUOD DY 44
sali0}eloge| Ysipams pue ueiSamioN ‘Yaing ‘ysiueq Agq pawouyiad uoneujwexa Alojeioge| Juanbauy 1sow ayl saledlpul T, «

opey

opey

oney

opey

opey

oney

opey

adAy
9Jess

Ansiwayoolg
[eatuld

ASo|0849| |y
[eaul)y

Ansiwayoolg
|eawnp

Aasiwayoolg
[eatuld

Ansiwayoolg
[eatuld

ASojounwiwi|
[eaut|ny

Ansiwayoolg
[eatuld

Aujeads

1/8r

(‘nprd)

(‘nprd)

1/ni

(‘nprd)

(‘n°pd)

Hun

ainpadoud (T3

unpadoud

ainpadoud
‘TSS/SL dMl

unpadoud

ainpadoud

2inpadoid

uopeliuaduod
ssew

uoleJIU3UO0D
ouelsqgns
Aenyique

uoLBIIUSIUOD
ouelsqns
Aeaynque

uonoe.y
Jaquinu

uoeJIUIdUO0D
oueisqgns
Aenyique

uoLBJIUSIUOD
2Juelsqns
Aeaynque

uoleJIU3UO0D
oueisqgns
Aenyique

+~Aadoad
-Jo-pui)

38

93|

09ds
-dwo)

uagnue
J1uoAiquia
-oun.e)

Apoquue
wnipynda
-lapuep 1)

S||92 paulels
-un adieq

uleyo-eyaq
uidosjopeu
-o8o10y)D

Apoqnue
TTNIYL dses)|
uiayoud
-uninbign €3

Apoquue
asepixoJad
prosAyL

juauodwo)

Xyaid

pooig

09ds
-sAs

ewse|d

ewse|d

ewse|d

s21Ad
-o)na

ewse|d

ewse|d

ewse|d

waisAs

7/81 ¢ =0 ssew ‘uadnue
JjuoAiquiaouidie) —d

(‘nepd)

¢ = (0ud {13)2135Ns que
‘(381)Apoquue
wnijayyda-sapuep 1e)—d

('n'prd) ¢ = (-004d)"2135gNS que
‘uidoaytjjo4—d

¢ = ujwnu s||a0
pauleisun agie1—(g)sa]

1/N1 ¢ = ("o04d

‘1SS/SL d¥1)2135qns'que
‘uley-e1aq
uidosyopeuosonioyy—d

(‘n°'prd) ¢ = (-204d)'215qns que
‘(981)Apoquue

TTNIYL ases)| uiroud
-uninbign €3—d

('n"prd) ¢ = (-00ud):2:35qNS"qIE
‘Apoguue

asepixolad plosAyl—d

suoneuIWEXd
Asojeioqge] jo wuay
NdN pa3einaiqqy

7/81 ¢ = uonesusduod ssew
‘uagnue sluoAiqwaouidie) —ewse|d

(‘n*p*d) ¢ = (24npadoud
{T9)uoneJuaduod adueIsqns Alesdigle
‘(381)Apoquue

wnijayyda-1apuep 1e)—ewse|d

(‘n"pd) ¢ = (4npad0ud)
uoneJIuaIU0I dUeISqNS Aleiligle
‘uido.yljjod—euwse|d

¢ = uopoely Jaquinu ‘s|jad
pauieisun agie1—(poojg)saihooyna

1/N1 é = (anpaodoud

‘TSS/SL dYl)uonesuasuod
2oue)sqns AsesiigJe ‘uieyo-eaq
uidosyopeuo8orioy)—ewse|d

(‘n"pd) ¢ = (4npad0ud)
uoL1eJ3U3dU0D Jduelsqns Alesigle
‘(931)Apoquue TZNIYL

asedl| uiaoud-uninbign ¢3—ewse|d

(‘n*p-d) ¢ = (24npad04d)uones uaduod
ouesqns Auesyique ‘Apoquue
asepixoJad ploJAy| —ewse|d

suoneujwexa Alojeioge] Jo wad}
NdN d1ewdisAs ‘anisuayasdwo)

6TL6TNdN

£TCETNdN

6988TNdN

€STYONdN

08STONdN

Cve8INdN

6¢CCTNdN

13ynuap
NNk

V310

HS4

uleyo
€199 50y

Apoquue
uia10.d
oY e ¢S

Odl

(suon
-elnauqqe
pue
sw9)
leinL)
suon
-ealpul
paziioyy
-NE-UON 5

To¢

(0[0]4

661

86T

L6T

961

S6T

(Aea
-usw
-wod

99s)
juey



