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Resolution No. 385/2008
of the Polish Financial Supervision Authority
of 17 December 2008

on detailed rules and methods of publication of qualitative and quantitative infor mation
on capital adequacy by banks and the scope of published information

Pursuant to Article 111a (4) of the Act of 29 Augd997 - The Banking Act (Journal of
Laws of 2002, No. 72, item 665, as further amerl@ds resolved as follows:

8 1. The terms used in the resolution shall hagddhowing meaning:
1) resolution on capital adequacy of banks
- resolution No 380/2008 of the Polish Financial Suiggon Authority of 17 December
2008 on the scope and detailed rules of determicapgtal requirements for certain types
of credit risk including: the scope and conditias applying statistical methods and the
scope of information enclosed with the applicati6msapproval to use them; rules and
conditions for taking into account contracts ongrasent of receivables, sub-participation
conctracts, contracts on credit derivatives andraots other than contracts on assignment
of receivables and sub-participation contractsdefining the capital requirements; the
conditions, scope and method of using the ratirigsxternal credit rating institutions and
export credit agencies; methods and detailed milefetermining of the bank's solvency
ratio; the scope and method of including bankdvitiets in holdings when calculating
their capital requirements and solvency ratio; sypekcifying additional balance sheet items
presented together with the bank's own funds onctpetal adequacy account and the
scope, method and conditions of their inclusiorfi¢@i Journal of PFSA No. 8, item 34);
2) resolution on banks' own funds
- PFSA resolution No. 381/2008 of 17 December 200& other deductions from original
own funds, their amount, scope and conditions fier deduction of these items from the
original own funds of a bank, other bank's balasiceet items that are included in bank's
additional own funds, their amount, scope and dandh for the inclusion of these items in
the bank's additional own funds, deductions from #dditional own funds, their amount,
scope and conditions for the deduction of thegastéom the banks' additional own funds;
the scope and method of including banks activitiekoldings when calculating own funds
(Official Journal of PFSA No 8, item 35);
3) significant subsidiary - an entity that meetteast one of the following criteria:
a)its shares have been listed on a regulated stodkeinas defined by Article 15 (1) item
1 of the Trading in Financial Instruments Act of A9y 2005 (Journal of Laws No 183,
item 1538 as further amend®d.
b)its share in the banking sector assets is nothess1%,
c)its share in the banking sector deposits is nattlesn 1%,
d)its share in the banking sector's own funds idess than 1%,

§ 2.1 The banks specified in 8 3 shall publish rimfation specified in § 5 (1) and in the
annex No 1 and 2 to the resolution.

1 Amendments to the consolidated text of this Adtengublished in the Journal of Laws of 2002, N&,liem 1070, No. 141, item 1178,
No. 144, item 1208, No. 153, item 1271, No. 168mit1385, and 1387 and No. 241, item 2074, 200%MNdem 424, No. 60, item 535,
No. 65, item 594, No. 228, item 2260, No. 229, @276, 2004, No. 64, item 594, No. 68, item 623, & item 870, No. 96, item 959,
No. 121, item 1264, No. 146, item 1546, No. 17@it1808, of 2005, No 83, item 719, No 85, item T, 167, item 1398, No. 183, item
1538, of 2006, No. 104, item 708, No. 157, itemd,1Mo. 190, item 1401 and No 245, item 1775, of2R0. 42, item 272 and No. 112
item 769, of 2008 No. 171, item 1056, No. 192, iteli#9, No. 209, item 1315

2 Amendments to this Act were published in the Jauof Laws of 2006, No 104, item 708 and No 158mit1119, and of 2008 No 171,
item 1056.
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2. The information referred to in paragraph 1 shalpublished in Polish.

§ 3.1. A bank which is not a parent company orlassliary shall publish information based
on data presented on a solo basis.

2. A bank that is an EU parent institution shall psblinformation based on data presented
on a consolidated basis.

3. A subsidiary bank of an EU parent institution ifirancial holding company shall publish
information based on data presented on a consetidssis.

4. A bank which is an important subsidiary of an EUegpa institution or of an EU parent
company in a financial holding company shall pubtise information referred to in 8 3 and 4
of Annex 1 to the resolution, based on data aviglai the highest, national level of
consolidation or, in the absence of such a levelsgnted on a solo basis.

8 4.1. The banks specified in 8§ 3 shall publistormfation referred to in Annex 1 to the

resolution, except for insignificant information.

2. The banks which have received approval to uséRB approach referred to in Annex 5 to
the resolution on the capital adequacy of banks,advanced methods of measuring
operational risk set out in Annex 14 to the resofuton the capital adequacy of banks, or
banks using credit risk mitigation techniques neférto in the Annex 17 to the resolution on
the capital adequacy of banks - shall publish st information referred to in Annex 2 to

the resolution.

§ 5.1. Banks which are subject to the resolutioall gbublish information on the access to
information policy rules in their place of busindss public scrutiny. The information policy
rules shall govern:
1) scope of published information, subject to Artitlel a (2) and (3) of the act referred
to in the introductory sentence;
2) frequency of publication, appropriate for the saaléhe bank's business;
3) form and place of publication;
4) principles for validation and verification of thelgished information, which are not
included in the audit of the bank's financial statat by a certified auditor;
5) principles for verification of the information poyi.

2. Information policy principles shall be deterndrigy the Management Board, and approved
by the Supervisory Board of the bank.

§ 6.1. Banks shall publish the information refertedn Annex 1 and 2 to the resolution not
later than 30 days from the date of approval of #émmual financial statement by the
approving authority.

2. Banks should consider the need to publish sanad of the information more frequently
than once a year, taking into account the naturéhef business activities, including, in
particular, scale of operations, scope of actigjtteeir activity in foreign countries, exposure
in various financial sectors, as well as partiggoatn international financial markets and in
payment, settlement and clearing systems. In swatisions banks should consider, in
particular, the need to increase the frequencyubfighing the information referred to in § 3
and 8§ 4 (2-5) of Annex 1 to resolution and the iinfation on the risk profile and other items
subject to frequent changes.

§ 7. Provisions of the resolution shall not applytte information published pursuant to other
legal regulations. If such information is not inddd in the financial statement, the bank shall
indicate where it is published in its informatioolipy.

8 8.1 The Polish Financial Supervisory Authoritypject to paragraph 3, shall publish the
list of banks to which this requirement applies anwebsite designed for publishing
information in connection with the Authority's supisory capacity, not later than by the end
of the first quarter of the year in which the Istequired to be published.
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2. The list of banks referred to in paragraph. dllabe made as of 31 December of the year
preceding the publication.

§ 9. The Resolution enters into force on 1 Jandang.

For and on behalf of the Polish Financial Supeovighuthority
Chairman of the Polish Financial Supervision Auityor
Stanistaw Kluza
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Annex No 1 to the Resolution No. 385/2008 of the Polish Financial Supervision Authority
of 17 December 2008

(Item 39)

General Information

8 1. With regard to objectives and rules of manggrarious types of risk the bank shall

publish the following information:

1) strategies and processes of managing variousypss}

2) the structure and organization of a managementrasgonsible for a particular risk type
or other relevant organizational arrangements;

3) the scope and type of reporting systems and risssarement systems;

4) policy principles on security and risk mitigationeasures, as well as strategies and
processes that monitor the effectiveness of thesssuares.

§ 2. With regard to the application of prudentiatms the bank shall publish the following

information:

1) name of the bank;

2) brief description of units which:

a) are fully consolidated,

b) are proportionally consolidated,

c) are represented using the equity method,

d) are deducted from bank's own funds,

e) are neither consolidated nor deducted from bankh funds;

3) information about significant, existing or anticipd legal or practical obstacles to the
prompt transfer of bank's own funds or repaymeriabilities among the parent entity and
its subsidiaries;

4) the total amount of capital deficiencies in all sidtaries not consolidated and the list of
names of these subsidiaries, with capital defigiamederstood as the difference between
the actual own funds and the minimum capital rexyoant.

§ 3. With regard to its own funds, the bank shabljsh

the following information:

1) basic information about the main characteristias @nditions relating to all the items and
components of its own funds;

2) the sum of bank's own funds and the value of igdial components and deductions from
original and additional own funds set out in Aricl27 of the act referred to in the
introductory sentence and the resolution on th&$&awn funds;

3) the amount of short-term capital and componentsided in short-term capital specified in
accordance with 8 5 (1) of the resolution on thaitehadequacy of banks;

4) items listed in 8 2 (1) item 3 and 4 of the resolubn banks' own funds;

5) for banks referred to in 8 5 (4) of the resolutmnthe capital adequacy of banks - the sum
of their own funds and short-term capital.

8 4. With regard to compliance with capital reqomeats referred to in Article 128 of the act
referred to in the introductory sentence, the kel publish the following information:

1) description of the method used by the bank to agbesadequacy of its internal capital on
which their current and future business activithased,;

2)in the case of a bank applying the standardisedoapp to calculating risk-weighted
exposure amounts, pursuant to Annex 4 to the reésolon the capital adequacy of banks,
the amounts to be published shall be amounts reptieg 8% of the risk-weighted
exposure, separately for each exposure class edféorin § 20 (1) of the Annex 4 to the
resolution on the capital adequacy of banks;

3)in the case of a bank applying the IRB approaclaiculating risk-weighted exposure
amounts, pursuant to Annex 5 to the resolution fen dapital adequacy of banks, the
amounts to be published shall be amounts represe8to of the risk-weighted exposure,
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separately for each exposure class specified ir(1§ 6f the Annex 5 to the resolution on
the capital adequacy of banks, whereby:

a) in the case of retail exposures or contingdaflrexposures, this requirement

shall be applied to each exposure class, for wigahsuant to 8 34-41 of Annex 5 to the

relsolution on the capital adequacy of banks, siecitorrelation coefficients are

relevant;

b) in the case of equity exposures, this requirdrsieall apply to:
each of the approaches set out in § 45-59 of Arthexthe resolution on the capital
adequacy of banks, separately,

- equity exposures related to securities traded erstixck market, equity exposures not
allowed to be traded on the regulated market famitggsecurities in properly
diversified portfolios, and other exposures,

- exposures subject to a supervisory transition pefim connection with capital
requirements,

- exposures subject to favourable treatment undepringously existing regulations on
capital adequacy;

4)the amount of minimum capital requirements refertedin § 6 (1) item 2-5 of the
resolution on the capital adequacy of banks, jpiatld separately for each type of risk;

5) the amount of minimum capital requirement for ofieral risk determined in accordance
with Annex 14 to the resolution on the capital adery of banks - separately for each of
the methods used.

8§ 5. With regard to credit risk and dilution risk

the bank shall publish the following information:

1) definitions of non-performing receivables (in thase of banks using the PSR), or
receivables subject to impairment (in the caseaokb using the IAS);

2) description of the approach used and methods adldptedetermining value adjustments
and provisions;

3)the total amount of exposures according to balastoset valuation (after accounting
adjustments), without taking into account the dffeaf credit risk mitigation, and the
average amount of exposure in a given period ksscla

4) geographical structure of exposures, broken dovareas important in terms of significant
exposure classes, together with additional infolonaif relevant;

5) structure of exposures by industry or counterpae, broken down in exposure classes,
together with additional information, if relevant;

6) structure of exposures by maturity, broken dowmekgosure classes, along with additional
information, if relevant;

7)the amounts, broken down by significant industaesounterparty types, of:

a) non-performing exposures (in the case of banksgutne PSR), or exposures with
recognized impairment (in the case of banks usiegAS);

b) balances of value and provision adjustments,

c) balances of value and provision adjustments favangperiod,

8) non-performing exposures or exposures with recaghizmpairment - presented
separately, broken down into main geographicalsaraad including, where possible, the
amount of value and provision adjustments for epagraphical area;

9) reconciliation of changes in value and provisiojusiinents for non-performing exposures
or exposures with recognized impairment, including:

a) description of the types of value and provisioruatthents,

b) opening balances,

c) debt write-offs charged to revaluation write-offisa given period

d) provisions, revaluation charges or solutions tavested probable losses in exposures in
a given period, any other adjustments, includingstthents arising from exchange rate
differences, mergers of entities, takeover and ehlgubsidiaries and money transfers
among groups of write-offs and provisions,

e) closing balances;

whereby value adjustments and recoveries includexttty in the profit and loss account

should be disclosed separately.

8 6. With regard to the counterparty's credit nskerred to in 8 1 of Annex 16 to the
resolution on the capital adequacy of banks, tim lshall publish the following information:
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1) description of methodology used to assign intecagital and credit limits to exposures to
the counterparty credit risk;

2) a description of policies on credit collaterals @nadvisioning for credit losses;

3) delslcriptitlan of policies on exposure to the riskaofunfavourable change in the value of
collateral,

4) analysis of the impact of the value of the requicetlateral which the bank would be
obliged to provide if its credit rating were dowaded,;

5) The gross positive fair value of contracts, nettbenefits, current credit exposure, the
established collateral and the net credit expofuralerivatives, whereby the net credit
exposure for derivatives constitutes exposure dugansactions on derivatives after the
profits from both the netting agreements in forcel a&ollateral agreements have been
included in the calculation;

6) rules for determining the exposure value in acaocdawith the adopted approach,
depending on the bank's choice;

7) notional value of hedging credit derivative trarigats and division of the current credit
exposure into exposure types;

8) credit derivative transactions (notional) brokerwdoby transactions concluded for the
purposes of bank's own loan portfolio, includingngations comprosing unfunded credit
protection and transactions concluded on behalfliehts and speculative transactions,
with a further breakdown into collaterals boughd @nld within each product group;

9) the estimate of a, if the bank received apprénath the supervisory authority to estimate
a.

8 7. A bank which uses the standardised approadaltaulating risk-weighted exposures,

pursuant to Annex 4 to the resolution on the chm@tequacy of banks for each of the

exposure classes specified in 8 20 (1) of Annex #hé¢ resolution on the capital adequacy of
banks, shall publish the following information:

1) names of external credit assessment institutiodsexiport credit agencies whose ratings
are used by the bank, and the causes of any chanties respect;

2) classes of exposures subject to credit ratings dedaby each of the external credit
assessment institutions and export credit agencies;

3) des?rilption of a process used to transfer thegaiinthe issuer and issue out of the trade
portfolio;

4) assignment of credit ratings awarded by each oktgternal credit assessment institutions
and export credit agencies to the appropriate trating grades defined in Annex 4 to the
resolution on the capital adequacy of banks, whetleére is no obligation to publish this
information if the bank complies with the standaydtem of rating assignment, indicated
in Annex 4 to the resolution on the capital adeguaicbanks and the PFSA resolution
adopted on the basis of Article 128 (6) item 6haf Banking Act;

5)value of exposures before and after the applicatfocredit risk mitigation techniques for
each credit rating established for the standardiagdroach and of items which are
deductions from bank's own funds.

8 8. For the calculation of risk-weighted exposuatues using IRB approach, pursuant to
Annex 5 to the resolution on the capital adequatyanks, the bank shall publish the
following information:

1) information on exposures assigned to each of tkegodes listed in the table in 8§ 25 of
Annex 5 to the resolution on the capital adequalchamks, with regard to specialized
lending exposures;

2) information on the exposures assigned to eachwaght specified in § 47 - 51 of Annex
No 5 to the resolution on the capital adequacyasfkis in the case of using a simplified
method of risk weighting.

8 9. To use the Value at Risk approach in calaudatiapital requirements, pursuant to Annex
19 to the resolution on the capital adequacy okbathe bank shall publish the following
information:
1) for each sub-portfolio:

a) characteristics of the models used,

b) description of stress tests performed in the sutfgim,
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c) description of the methods used in historical bissking and verification of accuracy

and coherence of internal models and procedurdatéarimplementation;
2)the scope of permission given by the Polish FirednSupervisory Authority to use the
Value at Risk approach;
3) description of control systems and mechanisms koraance with the requirements
specified in 8 7-13 of the Annex 3 to the resolutom the capital adequacy of banks.

810. With regard to operational risk the bank spablish the following information:

1) methods used for calculating the capital requirdrte@enover operational risk;

2)in the case of using advanced measurement metpodsjant to § 34 -67 of Annex 14 to
the resolution on the capital adequacy of banke -description of methodology, including
analysis of the relevant internal and externaldiactaken into account in the method used.
In the case of partial application of a methodalgsis and scope of the methods used.

§ 11. With regard to equity exposures not incluhetthe trading book, the bank shall publish

the following information:

1) division of exposures based on the purpose of aiton (capital gains, strategic reasons),
and a description of accounting principles and at@tin methods, including basic
assumptions and practices affecting valuation,aaddscription of any significant changes
in these practices;

2)the balance sheet value, the fair value, and casgraof the market price with the fair
value for securities listed on the stock exchange,

3) the types, nature and values of exposures in egaayrities by: securities listed on a stock
exchange, properly diversified portfolios of settas not admitted to trading on a
regulated market for equity securities, and othx@osures;

4) realized gains or losses from sale and liquidatiommulatively in a given period;

5) total amount of unrealized gains and losses, th@& tnrealized gains and losses on
revaluation and other, similar items included ilgimal or additional own funds.

§ 12. With regard to exposure to interest rate oisthe items included in the bank book, the
bank shall publish the following information:

1) the nature of the interest rate risk, basic assiamg{including assumptions regarding
the future, early repayment of loans and keeping-maturity deposits), and the
frequency of measurement of interest rate risk;

2) change in financial performance, discounted econoralue or other measurements
used to assess the effects of shock increasesmages in interest rates, calculated in
accordance with the method of measuring interdstniak used by the bank, broken
down in currencies.

§ 13. With regard to the calculation of capitaluigments for the amounts of risk-weighted
securitization exposures, pursuant to Annex l&eoresolution on the capital adequacy of
banks, the bank shall publish the following infotioa:
1) analysis of the objectives of securitisation atyivi
2) description of the bank's role in securitizationg®ss;
3) the extent of the bank's involvement in variougsah securitization process;
4) methods used to calculate risk weighted exposuiata for securitization activity;
5) description of accounting rules used in securitimaactivities, including in particular:
a) ifndig_ation of whether the transactions are treatedale of receivables or as a source of
unding,
b) method of representing sale profits in accounts,
c) basic assumptions about the valuation of retainesasts,
d) method of representing synthetic securitisatioadcounts
6) names of external credit assessment institutionese/hcredit ratings are used for
securitization purposes and types of exposuresvfich credit ratings awarded by those
institutions are used;
7) the total amount of current exposures securitisgdthe bank and subject to a
securitization programme (broken down into tradiiband synthetic securitisation), by
type of exposure;
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8) for exposures securitized by the bank and includezkcuritization scheme - the amount
of securitized exposures which have recognized immgat and are overdue, broken down
into exposure types and losses incurred by the lmaalgiven period,;

9) the cumulative amount of securitization positiogt®ined or purchased, broken down into
exposure type;

10) aggregate amount of securitization positions methior purchased broken down into a
meaningful number of risk weight bands, items fmsdghted at 1250% or deducted from
the bank's own funds shall be disclosed separately;

11) total outstanding amount of securitized revolviegposures broken down into
originator's interest and investors' interest;

12) analysis of securitization activity in a given ipel; including the amounts of securitised
exposures (by exposure type), and gains or losees $ales broken down into exposure
types.
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Annex No. 2 to the Resolution No 385/2008 of the Polish Financial Supervision Authority
of 17 December 2008 (Item 39)

Information on qualifying requirements for the use of particular instruments or
methodologies

8 1. A bank calculating risk-weighted exposure antsu pursuant to Annex 5 of the

resolution on the capital adequacy of banks, shdilish the following information:

1)the fact that it has a permission of the PFSA ®aigiven method, or approved rules for
introducing the method gradually;

2) analysis and overview of:

a) structure of its internal rating systems and thatien between internal and external
ratings,

b)scope of the use of internal estimates for purpagésr than calculation of risk
weighted exposure amounts using the IRB approach,

c) process of managing and recognising credit riskgation methods,

d) rating system control mechanisms which take intmant description of the degree of
independence, of the scope of responsibility antth@feview of these systems

3) description of the process of awarding internaditreatings, for each of the following
exposure classes separately:

a) governments and central banks,

b) institutions,

c) enterprises, including small and medium-sized ents¥s, specialized lending and
purchased corporate receivables

d) retail exposures, broken down into categories, heckvvarious correlation coefficients
ls;tpplky, pursuant to 8 34-41 of Annex 5 of the resotuon the capital adequacy of

anks,

€) equity exposures;

whereby the description shall contain information tbe types of exposures included in a

given class of exposures, definitions, methodsa @t estimation and internal validation of

the probability of default (PD), and, where apprafa, of loss given default (LGD), and
conversion factors, including assumptions used ¢terchine these variables and the
description of the significant deviations from thefinition of default laid out in 8 171-179 of

Annex 5 to the resolution on the capital adequdcyamks, along with an indication of the

portfolio segments to which these deviations apply;

4) value of exposure for each of the classes senddi{1) of Annex 5 to the resolution on the
capital adequacy of banks;

whereby exposures to governments and central bamtiutions and enterprises to which

the bank applies its own methods of estimating Igs®n default (LGD) and its own

conversion factors to calculate risk weighted expesamounts shall be published separately
from the exposures for which such estimations ataised;
5) for exposures to central governments and centratdanstitutions, enterprises and equity
exposures, broken down into a sufficient numbembligor grades (including debtors
defaulting on payment) to allow a meaningful diffietiation of credit risk, the following
information shall be published:
a)total exposure (for exposures to governments andralebanks, institutions and
enterprises it is the sum of outstanding receivalled amounts of granted, undrawn
off-balance sheet liabilities; for equity exposuitas the balance sheet value),

b)the average value of loss given default (LGD), \Wwe3dg by the exposure amount
expressed as percentage - in the case of banks th&iin own estimations of loss given
default (LGD) to calculate the risk weighted expesamount,

c) average risk weight, weighted by the exposure amoun

d) the amount of granted undrawn off-balance sheéilii@s and the average exposure
value at the time of default on granted undrawrbatance sheet liabilities - in the case
of banks using their own estimation of conversiacidrs to calculate the risk weighted
exposure amounts;
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6) for the retail exposure class and for each of #tegories listed in item 3d, the bank shall

publish one of the two pieces of information:

a) information listed in point 5 (if applicable, orpaoled basis) or

b) analysis of exposures (credit exposures and exessdue to off-balance sheet
liabilities) against classes of expected loss, @hgithe number of classes should allow
for a meaningful differentiation of credit risk @ppropriate, the data can be presented at
the level of the pool of exposures);

7) actual value adjustments made in the previous @dno each exposure class (for retail
exposures - for each class of the categories listedoint 3d) and differences from
adjustments made in the past;

8) description of factors that had an influence onltiss incurred in the previous period (for
example, whether the bank noticed a higher thanageedefault rate or higher conversion
factors than the average value of loss given defa@D);

9) comparison of the forecasted and actual earningslamger period of time; the bank shall
at least publish the results of a comparison batviee forecasted and actual loss for each
exposure class (in the case of retail exposures edch category listed in item 3d, over a
period long enough to allow for a reliable assesdgroéthe functioning of IRB approach);
if appropriate, the bank shall further split thi§aormation to analyse the probability of
default (PD), or, if the bank uses its own estioratof the value of loss given default
(LGD) and conversion factors - to compare the valiel GD and conversion factors with
the estimations published as part of its quantigatisk assessment.

8§ 2. A bank using credit risk mitigation techniqeésll publish the following information:

1) policies and procedures for netting balance shegioéf-balance sheet exposures, together
with an indication of how the bank uses it;

2) policies and procedures for valuation of collaterd collateral management;

3) description of the main types of collateral accdyiig the bank;

4) main types of guarantors and credit derivative tewparties and their credit rating;

5) information about market or credit risk concentatwith respect to the risk mitigation
instruments used,;

6)in the case of a bank calculating risk weightedosxpe amounts using the standardised
approach, pursuant to Annex 4 to the resolutionhencapital adequacy of banks, or IRB
approach, pursuant to Annex 5 of the resolutionhencapital adequacy of banks, but not
using its own estimations of LGD and conversiorntdes for exposure classes - for each
exposure class separately - the total value of axgs (following the netting of balance
sheet and off-balance sheet exposures, if possibégured by a recognised financial
collateral or other recognised collateral, aftdatibty adjustments;

7)in the case of a bank calculating risk weightedosxpe amounts using the standardised or
IRB approach - separately for each class of exgssurthe total value of exposures
(following the netting of balance sheet and offamale sheet exposures, if applicable)
secured by a guarantee or credit derivatives; doitg exposures this requirement shall be
applied to each of the methods specified in § 4®68nnex 5 of the resolution on the
capital adequacy of banks.

8 3. A bank which is using an advanced method chsneement pursuant to § 34 - 67 of
Annex 14 to the resolution on the capital adequaddyanks to calculate capital requirements
for operational risk, shall publish the followingfermation:

1) description of the insurance applied to reduce atpmral risk;
2) the fact that the bank has PFSA’s approval fouge of advanced methodes of
measurement.



