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Trueness :closeness of agreement between the mean obtained from a large series
of results of measurement and a true value
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Uncertainty: parameter associated with the result of a measurement that
characterizes the dispersion of the values that could reasonably be attributed to
the measured
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“Performance specifications for each procedure used in an examination shall
relate to the intended use for that procedure.”
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“The laboratory shall design internal quality control system that verify the
attainment of the intended quality of results.”

ol 8590 39y ol iloes Lialey] o S sl o53b 3> ol SO L 090 CuisS a4y o (sl
Ml el 00 LolEtylosl S)ly s Sl o 55 Ginles] S Sk eet gly a5 IS clas Joud

J3:3 285 138 ez 50 ol8en 9l 3,90 5 Sl 03,1 S92 Lo ialesT €83 5 (s 00 Vb 3 (S
s Measurement Uncertainty Js8 slp wls oaS Jsb Jlo 15 6 10 sgo> ,0 awgpy op
55 U sl ySale b aile sl 4y b Jls w5 Trueness



Clinical Laboratory Improvement Amendment ( CLIA

L s CMS ojls a5 , 5 1, olf_2lejl 225,000 ;i o oy 5
el 00903 cuguai |y Ol yhe (] 4 cnl 15,81 Jgo slie Center For Medicare & Medicaid
5 P Solliws 0555 5 wazr glagilejl Glalay (e S)9p0 elul 3 LSy Jlo iz 2 (58 0l
IS sl ooz &)580 2012 5l 53 095 00 2Ohol 5 28,5 518 woil 50 Weellislosl a4y iy 00
ol sleletal, CLIS Bk 5l a8 Sy ol 52 olftalosl codeS J 58 Sy e pliy boelKilejl oS

500 slo 8l ple g 1 0l slacawsglsl aolul L College of American Pathologists (CAP)
4l p oyl Jotmo G, 058,53 CAP ol o 1S5 0l sl slaolKisle;l > )15 cotsS S Jgtue
(o wsordam sglel @l guyn 2 edle CAP (551 aibice plez p0 5 00 Kyl 4o

,Linearity Lg’l"))| Ls‘/ ) ; ') QSLQMl—’)" oﬁé 9 (5)191“..59; ‘LS)JB“‘“"‘
Dles oo adlol 043 IS oo 4 Jlo 4 Jlo g 8,08 0 8 g laces 5,500 Verification ,Calibration

Sy @l U 5 5 el 5 (2bs)l sloysiS 5l (gan 5 oyl )0 alin slap5)) Lo 5 CAP
SDI &)l 5l (S5ko 5 5lme S slas ¢ st yo o280 5l solan b loollisle)l >, cotS 0S5l ool
g asls ale 30 asle Lau‘:.iLe)'—\ byl @l e IS las polie leolaiwl anla o b, CVI
L o s Lo 500 Gla by, 5l 5 oxlad joha 9 sole [l 5l aS das o (BALS H155 5 sy (Some Yol
35l 03 gl
ilioe vty 2y gy slesle ok alesl U5 sllas IS sk 5 (ATE) jlne S (slas anloxe

ATe = Bias *+ 2 sd

Caxbad pus b g Uncertainty awlxo



S o o LAz S s e ey ) il @l wiged SG 5 )15 slas Sl s ol
e 55 05ll piww ,o IMprecision aawly a5 SoSl, ol asb ool Liolesl 380 ¢ wles
2l 5l oo ,0 95 Lo i a5 s o plas |, (Gaussian o) Jloy (SaSTy Gliee cu i jsha 95 oo
ke & w8 oo psles 1) aigad G ()8 Olie sales] 0 @l Cuzr e S0 B X E 25d
)30 Pilawyd 9 FEBY e S b 45 0gd o0 JoB JB @l cpl By haid g 1, o] b g el
|, badgas (65503001 by WS oo o emmandine a5 Canlgdle LIS Cpmoge il 428,53 aylie

ol Soop e b_x.‘élj Sladae b oo Cwds ooy Solas U oogad 5 580

S s okl S alBinlej] sla ybg, g bolKiole;l zuls cpo ol a5 sl 0g3gs S8 1 1990 Jlo o
53 GUM leal, Wl ,» Measurement of Uncertainty (MU) coabd poc acnlxe slp Sl

slp Laal, ol .l o4>5 (Guide for expression of uncertainty of measurement) .

sl b ol Oles Jy ood atdss (Sajglem &) wjls I gm0 (So5d lagsuSojlul b o5 Sz )5
» Metrology L 5 s.5ejlal oo o9 o Job 5o Sbp cbollisle;l o 550kl
oals iy 5 VIM L 4 International Vocabulary of Basic & General Term in Metrology

Uncertainty &lp 56 U o g 00 Lo Sd lade bl p MU aile

oz cplplo oy o 5l Q—| Olg so Jg ols rals aigal quo)] LSS L1 Bias lads Olg oo Jos o
JMaie gdad ol lg3 cod 1) Aiged o Giolesl A Sz (et 4 ge pelae (T i i ) S

Bges 2R b g (3l
Jo 0 (Kiws yguml oS oo b o) ols SaolS 1 T b sgd atsls » erpad Wl wo 5L ail peles
ol Ol el pas 0 S L woged by 38 sk (lgised |y O] 5 anils 952 BiaS luie (92

Bl pals gum b)) jals
9 Bias 5 ,5ojlail 44 basype (S5 o)l Sias Coxhad pae oo 9o b (5 ,u5 03wl S azs MU ulaol 5
acgormo b SAs L 1) lacaald poc ol (699 ;2 olg5 oo a5 o ls IMprecision cés pas Jlade 4 (5,50

MU Cuw 50l las SAproc &g aiels oo procedure b 5 5,b a0 by o combad poc |, 1 a5 sd



5913 (e ol (Bl sl w098 (35T 2 )0 s hes SIA E O/T liee 4y 35515 e Sl lginy 1
il e 00,5 95 Jlazml b 52 s Jge o 5/5

s el a5 Lolge Tal 5l & jganas e o 18 azgi 0,00 Y 4 ol 5 MU e ez GUM
cheze Ol 4203 (395 S (el I (05 (9 S S (o0 (omyp ) Sgdon Cumbd (e

SRSV PRy VI UL JX S 2o é.!L.o 3wl (e b9 ail ol Cawdy oliwl.o)"

54 o0 4mnle Combined Standard Uncertainty

85 €= = Loy el ol o] ale ail et o ST 1 (me w0 (W) (35 & 5558 e 31l
34> Uncertainty jlode go iolol (pl 10 ail oo e soisles V g cdale ooisles € oyj9 sanles W
Sys] Ceway |y 5515 ke Corelad poe ASgazme s 5 09503 pslne | sl SO aloe b 595 oo a5 5l
i sas 55 1y 6 S0l panily slas 1 a8 5ed oo oyd 035 o oe YU 4y b 5l a5 GUM Wbl
ailje, JyuS pyw oS oslal pguily glas pils Caws jo L .oged a8lol acgomme (pl 40 b g €85 oayus
oBiws a5 b i 4 oges ool Jlade cpl 5l g 050 J> |y IS opl o)le5 o (Uimp) IMprecision L

b5 Galesl Gl 3555 (sl 1y S o 5 35515 slone SIS (5 o3l

by S yol 5l e (Upias) 995 polas 3 o] Comlad poe ladie b wil Bias slls g,e5e5ll ss, 5]
34 08,9] wlusw Upjas ab ol o e B! cpl t-test L 51 s )ls Uimp 4 cas Ugjas jlodo
)‘%s'-’“’ UBias )L).n.o )f‘ )M Jw.:l.asn Upro = Uimp )‘u.)..ﬁ.o Ja;‘).w L)"‘ )d Q; B> u‘ys.o ‘) U] dd)f?
Uimp 551 .28,5 15 50 Upro = Uimp olsiss 35 Soso ol 5o 9il oot acule Bias Slol b o wils
Slesw o0 (5,500 U Wb &0 ool jo asb awsls oyl Reportable Range Jlaie b s )lo cxe sk

903 palae GUM l oslil b 1, coald pas

D9 polae ol die g (Sip 5l CudS e 4 4z b asb MU aubre b sloolKiolosl o

il Joud BB (T ase g diged S Soglan Dl (S5 Sl 5Tk Glales] SO MU jlaie

Measurand



O eonvgn sollinle;] 10 0gd oo g pSoslail ] Jlade a5 ol (s> w5 > » Measurand
S9dige oy Al dnleige Sl pgate lulyl ol layge 90 jlade b g poles alie o)l
Obsy b osdice (IS T Jlade &S 2y e g e0gs el Gz laggeyse 5 el (65l

D¢ selee Measurand b g aiges cb ;o auie (5 5o ;lul
Imprecision cds
osws 3l Cudlie g 5 0SS dogiST) el IS osls g £s 4 Sy dgped Su s pSojll s s

Syl 8 e g 0aisS ialesl 0,3 ¢ 5ol

Db oo paaily sl 1o coalad sae sosles adly jo SO oo oo lis SA L 1, Uimp <85 pae l5me

BB asals GlLbl o ogaty (Jly pmé g Jbop) G40 o il glocdale 10 SA L Uimp <ol e

3lisn Upro = Uimp 395 8.5 JLai 45 Galesl g, Bias j51.ais psleo vulss il5S
S bocmaw 5l — Bias
Urer olsins ol polae ouil3, oole S5 51 GialesT LSS b s w505l G Bias 5145 oS oo L ,2 GUM

J38 )50 3 abl eals oolawl Ures QJL’ 6‘)—3 ouisS ] )535@ )'| oolawl L L 9 Sl Jod J_,ls
Bias £ )| oolarw!l 13 s ‘::51.7.47 ol.ig::.m Bias g';*:é‘ﬁ )LLEA aS l:uT )| asls d>g3 b UJB J"“"L’G"

QS o soliiul (dg05 S (5,55 iule;D) Urep g (ly8,) Urer 5l Upias dumlne (510

Usias = [(Urep)? + (UTef)?]2

MU aoulxo

25 Jgesd 5l eolawl b g e3> slauibls g9 ;I Combined Uncertainty L g S coakd poc



UC = [(UA)? + (UB)? + - (UX)]:
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Hexokinase bl

(Gt MG oS 5]

Isotop Dilution Mass _ )
S sl az o (s

Spectrometry

358 Sy sbme o Ll il (L) J55 gy
i ploil ol S n=317 4.8 mmol/I Jne
0.11 mmol/I sd
@) JS o
n=320 15.7 mmol/I Joss
0.38 mmol/I sd
S ol Bias

Uproc Considered=Uc

Uproc

Uproc=Uimp= 0.11mmol/I

Uproc=Uimp= 0.38mmol/I

Uncertainty
4.8 mmol/I

15.7 mmol/I




795 aals K=2 (Expansion) a:ls
uu.:.]aﬁ poe
4.8 mmol/I
*U=0.11 x 2=0.22%0.2
15.7 mmol/I
U=0.38 ¥2=0.76 #0.8
IS oy aals
5-10 mmol/l £0.2mmol/I
10-20 mmol/l £0.8mmol/I
*After Round off: 0.2270.2
@) Jbeo
SySeslal 5 b Bias lade awle L MU a0
& Hlas Ao oosls T
4.8 mmol/! B JLIR P LR PXVIRUWRY Bias
Certified Reference 6.777 mmol/l ;545 A CRM lais
Material (CRM)
U= 0.073 mmol/I Uncertainty CRM
Ucni= °‘°;3=o.0365
6.97 mmol/I Joxe Jbos 5l am CRM jluis
0.149 mmol/I Sd o
0.149
SEM: Standard Error SEM= T 0.047mmol/I SEM
of the Mean
Ugep 0.193 mmol/I Bias
6.97-6.777=0.193 Ucrm 0.0365mmol/I Ugias

sl pialesl 010 Joana
CRM jlase

t=3.24
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3,1 Coenl

t=Bias/Ugias
0.193/0.0595

d=10-1=9

0.01<p<0.02

b g o)l coeal 55 Usias

3¢ kit MU ale o

0.0595
011

= 0.54

UBias/Uimp=0-54
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Uproch\:I (UBIQS): h (Ul‘mp]:

J(0.0595)% + (0111 .

0.125 * 0.15 mmol/I
K=2
L2x0.125=0.25

0.3 mmol/I

0.25mmol/I i, s 0.3mmol/I

U o g Sassly

5—10 mmol/I

+ 0.3 mmol/I
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g oo 03litl SO s 5 aox Jol> 5l Anion Gap s MU acubxs sl S 5,5 oslil CV

Anion Gap 4awwlxo

Anion Gap= (Na + K) — (Cl + HCO;)

Na= 137, K= 4, Cl= 106, HCO3= 10 ;1 o Jso ue
Anion Gap=(137+4) - (106 +10) =141 -116=25 ;J o Jso Lo
2ol 25 mmol/l 1, Anion Gap Jlade SewdlS awle b
ail il s 5l olas e sd S
Na=1.48, K= 0.4, CI=0.72, HCO;=0.14
MU= [(1.48)% + (0.4)* + (0.72)* + (0.14)? ]£=1.85 2o 50 Jge s

L.MU=1.85* 2=3.7 s 5,8 2 o] ,65B 3 ow,0 95 (Coverage Factor) i oS als Sl
ool 795 L Anion Gap= 2524 ¢ Los 4 mmol/l 4 3/7 sae jhe e licl Bis

@) Jtwo
il S (g )5 Aol -0

1yl oo Cawds ) Jse,8 b Guil S puisl)S ol

Urine Creatinine (umol /1) = Urine Volume (L)
Plasma Creatinine (umol /1) » Collection time

Plasma Creatinine = 92 umol/I Sd=2.26 Cv =0.0246



Urine Creatinine = 2560 umol/I Sd =340 Cv=0.1328

Urine Volume = 2683 ml Sd = 25° Cv =0.0093

Collectin time = 24 hrs, 1440 mi Sd*=30 Cv =0.0208

2526*2683 .
] ,S il WS = m = 51.8]’?’1!}7}’11?2

D9 a ool LT CV 5T MU aulre (sl 13 sl ool s Wosls o palol> 51 olie opl 9> 2 51

[(0.0240)2 + (0.138)2 + (0.0093)2 + (0.0208)]3Ucyq =

Urine Creatinine Clearance (U¢q) = 0.137

oeiw],S” il S x Uy = 51.8 * 0.137 = 7.096 ml/min

D9l 82 Jole (MU Ll 5, Coverage dlasl) opns S

Uerq=7.096 *2=14.192 | 414.2 ml/min

o il S aes = 51,8+ 14,2 ml/min licalsl oo ) 95
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True Observed
Value Mean

Observed
Dispersion

XIX

240 250 260

Accuracy
Systematic
error =
Precision

Random Error
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Sk ol oges g wgd o sawel National Institute for standard & Technology L 4 NIST
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Quality the totality of features and characteristics of a product or service that bear on its ability to satisfy stated or implied needs
(1SO 1994);

Accuracy closeness of agreement between a quantity value obtained by measurement and the true value of the measurand,;

Error of measurement difference of quantity value obtained by measurement and the true value of the measurand;

Random error of difference of quantity value obtained by measurement and average that would ensue form an infinite number of replicated

measurement measurements of the same measurand carried out under repeatability conditions;

Systematic error of difference of average that would ensue from an infinite number of replicated measurements of the same measurand carried

measurement out under repeatability conditions and true value of the measurement;

Maximum permissible one of the two extreme values of the error of indication permitted by specifications or regulations for a given measuring

error system;

Error of indication difference of indication of a measuring system and true value of the measurand.
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Clinical Chemistry Error Terminology

Accuracy,
inaccuracy, o
g Y Same as IFCC definitions.
precision,
imprecision
Random analytical An error that can be either positive or negative, the direction and exact magnitude of which cannot be predicted. In contrast,
error systematic errors are always in one direction.

Systematic analytic An error that is always in one direction, in contrast to random errors that may be either positive or negative and whose direction
error cannot be predicted.

Proportional

. An error that is always in one direction and whose magnitude is a percentage of the concentration of analyte being measured.
systematic error

Constant systematic . N . .
4 An error that is always the same direction and magnitude, even when the concentration of the analyte changes.

error

Total error The net or combined effect of the random and systematic errors.

Total error The total amount of analytical error that can be tolerated without invalidating the medical usefulness of the analytical result. TE,
specification, can be used to decide the acceptability of a measurement procedure in method evaluating testing, or to calculate the size of
allowable total error, | medically important errors to aid in the selection or design of control procedures. When applied to method evaluation testing,
TE. we recommend that TE, be used as a 99% limit of error so that only 1 sample in 100 will have a greater amount of error; this

allows a defect rate of 1% when the analytical process is under stable operation. When applied as a quality specification, we
recommend that TE, be used as a 95% limit of errors, implying a maximum defect rate of 5% when the process experiences
unstable operation.



Medically important | Those errors that, when added to the inherent imprecision and inaccuracy of a measurement procedure, cause the total error

errors

specification to be exceeded.

Medical usefulness The concept that the requirements for the performance of an analytical process depend on how the analytical results are used

and interpreted.
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Traditional terminology in clinical chemistry [IFCC]

Analytical
method

Analytical
run

Accuracy

Inaccuracy

Precision

Imprecision

Analytical
error

Set of written instructions which describe the procedures, materials, and equipment, which are necessary for the analyst to obtain a
result.

This usually refers to a set of consecutive assays performed without interruption. The results are usually calculated from the same set
of calibration standard readings. However, this definition may not be universally applicable, and in those cases the word series should
be used after defining it.

Agreement between the best estimate of a quantity and its true value. It has no numerical agreement.

Numerical difference between the mean of a set of replicate measurements and the true value. This difference (positive or negative)
may be expressed in the units in which the quantity is measured, or as a percentage of the true value.

The agreement between replicate measurements. It has no numerical value.

Standard deviation or coefficient of variation of the results in a set of replicate measurements. The mean value and number of
replicates must be stated, and the design used must be described in such a way that other workers can repeat it. This is particularly
important whenever a specific term is used to denote a particular type of imprecision, such as between-laboratory, within-day, or
between-day.

Difference between the estimated value of a quantity and its true value. This difference (positive or negative) may be expressed either
in units in which the quantity is measured, or as a percentage of the true value.
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NCCLS/CLSI terminology for documents and standards [1996]

Accuracy, Measurement

Closeness of the agreement between the result of a measurement and a true value of the measurand (VIM93-3.5).
accuracy, Result accuracy

H 1. Statistics, the difference between the expected or mean value of an estimator and the value of the
B | aS parameter it is estimating (RHUD1.7CD);

2. A systematic, as opposed to a random, distortion of a statistic;

3. Analytical science, a signed (+,-) quantitative measure of systematic departure from accuracy under
specified conditions of analysis.

4. The systematic deviation of the test results from the accepted reference value (WHO-BS/95.1793);

5. The difference between the expectation of the test results and an accepted reference value (1ISO3534-
1/93-3. 13);

6. The systematic deviation of test results from the accepted reference value (WHO-BS/95.1793);

7. Inter-instrument bias, the difference observed by comparing two specified instruments under specified
conditions of analysis, concentration range, method, etc.;

8. Inter-method bias, the difference observed by comparing two specified methods under specified
conditions of analysis;

9. Inter-laboratory bias, the difference observed by comparing two laboratories that perform the
measusrement of the same analyte under specified conditions;

10. Result bias, the difference observed between a result and the true or expected value.

- 1. The closeness of agreement between independent test results obtained under prescribed conditions (ISO
Precision Guide 3);

2. Closeness of agreement between a series of measurements, under specified conditions, of a substance
or biological product (WHO-BS/95.1793);

3. The closeness of agreement between independent test results obtained under stipulated conditions
(1SO3534-1-3. 140;

4. Agreement between replicate measurements.

NOTE: Precision is not typically represented as a numerical value but is expressed quantitatively in terms of
imprecision — the SD or the CV of the results in a set of replicate measurements.

1. Deviation from truth or from an accepted, expected true or reference value;
E I’I’O r 2. Measurement error, result of a measurement minus a true value of a measurand (VIM93-3. 10);
3 Random error, the nondirectional, patternless differences between successive results obtained with an
analytical process;
4. Result of a measurement minus the mean that would result from an infinite number of measurements of
the same measurand carried out under repeatability conditions.



NOTE a) Random error equals one minus the systematic error (VIM93-3. 14);

5. A directional or patterned difference between the value obtained and that accepted as true or expected.
NOTE: d) estimated independently of random error by averaging replicates, it is expressed in the units of the
method as a bias, and it is calculated as the average difference between the values expected and obtained, or
as a relative bias by dividing the bias by the average of the results;

6. Systematic error, mean that would results from an infinite number of measurements of the same
measurand carried out under repeatability conditions, minus a true value of the measurand.

NOTES: b) Systematic error is equal to error minus random error; c) like true value, systematic error and its
causes cannot be completely known (VIM93-3. 14);

7. Proportional error, systematic error that is directly proportional to analyte concentration, intensity, or
activity.
Tru e n eSS The closeness of agreement between the average value obtained from a large series of test results and an accepted

reference value (ISO 3534-1-3. 12)

U H 1. The stated range on either side of the best estimated of any given value within which that value may be
n Ce rtal nty expected to lie with some expressed degree of confidence.
2. Measurement uncertainty, Uncertainty of measurement, parameter [and/or characteristic], associated

with the result of measurement, that characterizes the dispersion of the values that could reasonably be
attributed to the measurand.

NOTES: a) The parameter may be, for example, a standard deviation (or given multiple of it), or the half width of
an interval having a stated level of confidence; b) uncertainty of a measurement comprises, in general, many
components. Some of these components may be evaluated from the statistical distribution of the results of a
series of measurements and can be characterized by experimental standard deviations. The other components,
which can also be characterized by standard deviations, are evaluated by assumed probability distributions
based on experience or other information; c) it is understood that the result of the measurement is the best
estimate of the value of the measurand, and that all components of uncertainty, including those arising from
systematic effects, such as components associated with corrections and reference standards, contribute to the
dispersion (VIM93-3.9).
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ISO terminology for medical laboratories

Quality Degree to which a set of inherent characteristics fulfills requirements (ISO 2005);
Measurand Quantity intended to be measured;

Accuracy of measurement
Closeness of the agreement between the result of a measurand and a true value of the measurand.

Trueness of measurement ) )
Closeness of agreement between the average value obtained from a large series of measurements and a true value.

Precision Closeness of agreement between quantity values obtained by replicate measurements of a quantity, under specified
conditions.

Uncertainty of ) ) ) _ )
measurement Parameter, associated with the result of a measurement, that characterizes the dispersion of the values that could
reasonably be attributed to the measurand

Target measurement Measurement uncertainty formulated as a goal and decided on the basis of a specific intended use of measurement
uncertainty results
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Additional GUM/ISO Uncertainty Terms

Type A . e . . .

. An uncertainty component evaluated from a statistical analysis of series of observations (GUM)
uncertainty
Type B . . ) .

. An uncertainty component evaluated by means other than the statistical analysis of observations (GUM)
uncertainty
Standard
uncertainty Uncertainty of the results of a measurement expressed as a standard deviation.
Combined
standard Standard uncertainty of the result of a measurement when that result is obtained from the values of a number of other quantities,

equal to the positive square root of a sum of terms, the terms being the variances or covariances of these other quantities weighted

uncertaint; N N ' ) o
Y according to how the measurement result varies with changes in these quantities.

Expanded Quantity defining an interval about the result of a measurement that may be expected to encompass a large fraction of the
uncertainty distribution of values that could reasonably be attributed to the measurand;

NOTE 1. The fraction may be viewed as the coverage probability or level of confidence of the interval;

NOTE 2. To associate a specific level of confidence with the interval defined by the expanded uncertainty requires explicit or
implicit assumptions regarding the probability distribution characterized by the measurement result and its combined standard
uncertainty. The level of confidence that may be attributed to this interval can be known only to the extent to which such
assumptions may be justified;

NOTE 3. Expended uncertainty is termed overall uncertainty in paragraph 5 of Recommendation INC-1 (1980). (GUM)
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Subgroup | Labs| Mean | Bias SD cv TE MU | NMQ}
1 47 74| -0.2 03| 410%| 0.79| 0.72| 3.10
2 33 7.7 0.1 0.4 52| 0.88| 0.82 2.6
3| 227 74| -0.2 0.2 27| 0.59| 0.57 4.7
4| 385 73] -03| 0.34 46| 096| 0.89 2.5
5 169 8.1 0.5 0.2 2.5 09| 107, 3.16
6 11 73] -03| 0.27 3.7| 0.83 0.8 3.11
7 17 75| -0.1| 0.28 3.7| 064| 0.59| 3.75
8| 253 7.9 0.3| 0.21 2.6 0.7| 0.73| 4.09
9 95 7.8 0.2 0.18 23| 055| 054 524

10| 593 7.6 0| 021 28| 0.42| 0.44| 536
11 23 7.7 -0.2| 0.57 7.7 132 119| 1.65
12 30 8.2 0.6| 0.45 55| 1.48| 1.48 1.2
13 36 7.6 0| 0.17 23| 0.34] 0.37]| 6.52
14| 239 7.7 0.1 0.28 36| 064 0.59| 3.75
15 72 7.5 -0.1| 0.17 23| 044 041 6.03




16 63 75| -0.1| 0.26 35| 061 057| 3.96

1-NMQ: National Quality Method
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