reparation, Uncertainty, & Certification of Ethanol Standards
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. oo Cerilliant Model
Uncertainty of the Certified
Concentration Diluent Addition Solution Density
Introduction u, = 0.000577 g/ml
Cerilliant evaluated every step involved in the preparation
Ethanol Reference Standards are Critical to the Accurate Quantitation of Blood Alcohol in Forensic Analysis ofilsGertiiedl EhanolfSolutiontSiandardstandidetermined Chromatographic Purity
: : . . _— - that the primary contributing factors impacting uncertaint \
Ethanol standards are widely used in forensic and toxicology applications for determination of blood Critical Elements were: unpcertoir?; o the Pu?it Factor-pMasngeasurem);nt It Telereneas Peaalus] YWisier
alcohol content. Results of blood alcohol testing have significant legal implications and are frequently used o , T v y T
: : ) : . * Proper certification of the neat material uncertainty and Diluent Addition uncertainty.
as evidence in courts of law. The blood alcohol analysis process must therefore be reliable and defensible. Uncertainty of Solution
e Accuracy of mass measurement . . _ :
A critical component of blood alcohol analysis is the calibrator used for quantitation of results. Ethanol e Accuracy of diluent addition Measurement Equation for Concentration Uncertainty 3 Concentrclh:)n
reference standards are widely available for this purpose and are sold in many formats — bottled and « Dispensing, packaging and stability =M¢U / U, = 0.175%
m, —m — y/ -
ampouled. The accuracy and uncertainty associated with these standards are important contributors * Analytical veritication eighing lechnique :
pouled. Th y and inty associated with th dards are imp ib Analytical verif fo0 =P Weighing Techni U = 0.350% (k=2)
to the accuracy and associated uncertainty of the blood alcohol test result. It is imperative that the » Traceability to Sl units of measure & traceability to NIST SRM Hhere §=E°,L‘Z§?'£?Z‘;2f;i§‘i'”v'.'3|” ress/releme) Balance Sensifivity & Linearity
uncertainty of the reference standards be within the margins of the blood alcohol testing uncertainty and » Certification & Uncertainty m:;mn?f,;oif e et /
that the certified concentration is accurate and completely traceable to international units of measure. 4= densry. f emply flask Balance Qualification & Calibration
p = purity qd]ustmeni Fqcior for the neat material . . o .
Cerilliant Certified Ethanol Reference Standards are manufactured and certified to ISO Guide 34 and ISO/IEC 17025 standards and are traceable to S| units and to NIST U = the assigned combined expanded measurement uncertainty / Balance Selection — Minimum Weights

SRM ethanol standards. The preparation, certification and uncertainty of these standards is presented in this poster. The Kratgen Spreadsheet shows the

calculation of uncertainty and contributions
of each uncertainty component

Sl e e Nee Eilene Sy arsey Gt Solution Standard Certification & Kragten Spreadsheet - Uncertainty of the Certified Concentration

Complete & accurate characterization of the neat e The purity factor (PF) mass balance measurement equation is used to calculate the amount of s .

. . . ) ) ) i ) U N Ce rta | nty standard uncertainty of mass measurements 0.00035*Net Mass (g) Measurement (m,, —m)d

ethanol is essential to accuracy of the solution ethanol required to achieve an accurate concentration of the solution standard, accounting for standard uncertainty of adjustment factor 00015 Equation: o

: : mg,, ~ms)p
o e : . both purity and residual water content. : * Th imetricall tration is the “Ti standard uncertainty of density 0.000577 g/ml -

Certification Considerations purity puritypactor=(100—(wt%H20))(M),_,U e gIFICIVIme. rically prepared e L — — —

o ) o ) ) ¢ 100 Value” and is reported on the certificate of qnq|y5|5 with Input description symbol Value units i'::;re Type Distribution n:r;(;rli;e U:c';r?ru_ Rel. v (%)

« Ethanol is widely available in high purity and is stable for many ' . _ ) . . I e ——— —— - . - T - — : e T o
years when stored appropriately » U represents the combined uncertainty of the purity factor at ~95% confidence and includes mass of vial+analyte m. 115.08536 9 0.038529876 A comb. Std. 1 0038530 | 0033%
_ Wbt fs he grede ot alhamel useek uncertainty of both the purity determination and the residual water analysis. « Verification of the solution standard concentration is mass of flask m, 100 9 9.625245 A comb. Std. 1 0625245 | 9625%

performed pOSI' Gmpou|ing demonstro’ring accuracy ond mass of flask+solvent m,. 27600.7 g 9.625245 A comb. Std. 1 9.625245 0.035%
_ |S the ethqnol Vendor Gccredifed3 A A . ) adjustment factor p 1.00078 9/9 0.0015 B comb. Std. 1 0.001500 0.150%
Unce rtcunty of the Pu rlty Factor ampoule to ampoule consistency (batch homogeneity). solution density d 0.998 o/mL 0.001 B wniform | 1.732050808 | 0000577 | 0.058%
— What are the specifications of the ethanol procured for use in ] o = e o =
the standarde « Uncertainty of the neat ethanol purity factor was achieved by evaluating — Validated Headspace GC/FID method with known Sequential Perturbation 505 T oosss T seil sl o000l oooom
: p. th tainty of th lytical test in the Purity Fact tion. inty i ME Inputs | Value
— How is the ethanol certified? e unce.r ainty of the analy |c<?1 ess. us.ed in the Purity oc or: equation uncertainty is used m:a we 1+ 1 1 1
. . * Uncertainty of chromotogrophlc purity Is based on SPGCIFICOTIOHS for _0.25%_ — Concentration verified against NIST SRM and Cerilliant m,, 115.08536 | 11508536 [ 11512389 [ 115.08536 | 115.08536 | 115.08536 | 115.08536
Cerilliant Practice . . ) o o u =722 0 144%
chromotogrophlc purity by two different methods to be within 0.5%. (ChromPurity) \6 . 0 Control m, 100.00000 | 100.00000 | 100.00000 | 109.62525 | 100.00000| 100.00000 | 100.00000

o H K H . . . . m,, 27600.70000 |27600.70000 |27600.70000 |27600.70000 | 27610.32525 |27600.70000 |27600.70000
Ethanol procured for standaras meets ACS/USP specificafions * Uncertainty of residual water content is based on repeatability C I dF diff lot of ethanol and o 1.00078 1.00078 1.00078 1.00078 1.00078 1.00228 1.00078

* Vendor COA provides comp|e’re testing information, vendor is experiments using the Karl Fischer Coulometric method (USP<9215). U= 0.03990% w/w a ont-r.o 1S prePore rom a diiierent ot ofethanol dn d 0.99800 0.99800 0.99800 0.99800 0.99800 0.99800 0.99858
certified to 1SO9001:2000 qualified against NIST SRM Result 000399 | 000399 [ 0.00399] 000399  0.00399] 000399  0.00399

’ . . a . 0.00000 0.00000 0.00000 0.00000 -0.00001 0.00000 cu,

» The ethanol is tested for identity, purity and water content and then Results were combined in a Kratgen Spreadsheet!” to determine — Solution purity is verified fo demonstrate no contamination u, | 0.00000699 [0.000000000 [0.000000000 [0.000000000 [0.000000000 [0.000000000 [0.000000000 [ (c12
certified by Cerilliant’s ISO/IEC 17025 accredited testing lab uncertainty of the neat ethanol purity factor or degradation has occurred during preparation Contribution 3997%|  3997%|  4.000%|  3995%|  73.089% |  10921%| <l (cuf

> Cafiaeien craves leaselbily . . B k 2000|  000004]  000004] 000000] 000000] 000398 | 000400| <

| . Kragten Spreadsheet for Uncertainty of the Purity Factor SEhil HERISE ST CEEES TRl ul o[  om[ osson] U, RESUTS
* The neat ethanol is stored in 5 mL ampoules, flame sealed demonstrate homogeneity. The %RSD of results is u 1.40 mg/dL 0.175% | v, relative Cone. = Expanded Unceriainty (k2]
Under Grgon to pro]‘ecf From moisture Qbsorpﬁon during sforqge. Variable name, symbol Input Value | units soull.-’::::tsii:xion R‘:':z:t:d Type Distribution :::r:\:itzz i::::?': Rel.ui (%) reporfed on fhe COA 399.1882 + 1.3976 mg/ml
. . Water Content, wt%H20 0.0745 %w/w | QC Specification 0.0399 B comb. std., k=1 1 3.99E-02 | 53.55705%
Characterization of neat ethanol ChromPurity 99.997 % | Test Specification 0.250 B Uniform 0.577350269 | 1.44E-01 | 0.14434%
» Defermination OF purlty Sequential Perturbation uwi%H20) | u(ChromPurity)
H H H H 0.03990 0.14434 : © ofe © o ©
— Chromatographic purity by GC/FID using 2 different columns — pu,,,-,yFacto,,=(100_(Wt%H20))(C}”"1”(’)#)iU AhCIIYtICCII Verification & Method Validation
* Verification of identit Equation Inputs : . : , :
’ Wi%H20 0.0745 0.11440 0.07450 Validated Analytical Method is used to Verify Solution Accuracy
— By GC/MS ChromPurity 999970 9999700 | 100.14134 SESUIS Concentration and Ampoule to Ampoule Consistency 4
. . . Result 99.922502 99.8826 100.0667 PF (wi%) 909225 O ACCUFGCY WAas assesse M fh d V Id fi —_A
« Determination of residual water content — ~oso0 oz . L _ _ _ L _ ethod Validation — Accuracy
Karl Fischer Coulometry <USPO?2] —= TR BT YT i n/a « Solution standard concentration is verified analytically by comparison to an using @ minimum of nine %, Diff
_ u, : . ] . : . . : oDifference
EC: Is‘|C ef: e ryR< dudl . b Contribution 7.109% 92.891% cu; IL(J(wr%) 0299§ appropriate NIST SRM. determinations over at Theorefical Prepared %RSD to Prepared
— i i i toU . . . . . . . . : conc. conc.
oIT ono. |sdygrdos.c0||mzl. de'5| UG. wcfn’rer con’rTn’rlm%Jst ? ; > 099997 099998 P * A calibration control is used in the analysis. Control is made from a different lot least three concentration Conc.
etermine . an |n<? v .e n pl_"”y_ actor calculations for use u 0.29929 0.300% [ U, % of neat ethanol which has been certified. Control is qualified to NIST SRM. levels covering the 50 499985 0.528 294311
of ethanol in quantitative applications 0150% | ve_..% . - _ specified range.
* Flomogenelty across the lot Is veritie esting samples pulled rrom across the 10.0 10.00020 1.036 1.09008
o o bl ot ve | _ Homogeneity the lot fied by testing samples pulled f th
ssignmen ofohmasT aiance SU”dY aclor value for tse i lot. A stratified random sampling plan is utilized and includes samples of the first * Each sample was prepared 250 2500025 1535 2 05911
preparation of the solution standar and last ten ampoules plus one per every 400 ampoules dispensed. in friplicate and analyzed 50.0 50.00050 0.755 0.61788
A” instruments are fU"y qualiﬁed Clnd quibrated » Concentration Clnd homogenei’ry are Veriﬁed USing a VGlideed Heodspcce GC/ once. 100.0 100.03689 0.875 0.20825
Requalification is performed annually and system suitability is performed daily =D e * %RSD values represents
.r . . Ls . h ducibili £ 1h 200.0 200.00000 1.074 0.27578
Balances are qualified and calibrated. All weighings are traceable to Sl units o : : the reproducibility or the
Validation ensures the analytical method is method 300.0 | 300.00299 0918 0.58511
accurate, robust, repeatable and reliable  Accuracy demonsirates 400.0 39782216 0917 0.28336

Mass Measurement Accuracy / Traceabilit Mass Measurement Uncertainty il _

Y / Y « Linearity of the method was defermined by plotting measured signals (peak areaq) reproducibility of the CUOY) || CUBROIDY || O oezlle

M M tA Process Scale 250-500 mL 500-750 mL ¢ . ‘ | . C“_ h method
ass Measurement Accuracy Approx. Gross Mass 500 grams kg as a function of analyte concentration (mg/dL) across the range.

» Cerilliant requires minimum sample masses (specified for each balance) to limit Tare Container none none * The linear relationship was evaluated by calculating a regression line by the Validation Summary
relative uncertainty to <0.1% as prescribed by USP NF. Ref./Net Mass (g) 500 1000 method of least squares.

» Balance selection and minimum weighings are outlined in standard operating : T srethed fo lizer fem 5 o GO0 e/l Bl i Wit * The volloloteol GC/HS method can adequately detect and quantitate ethanol

. L Uncertainty Components (grams) ' concentrations ranging from 5 to 600 mg/dL.
procedures and were determined through the combination of manufacturer - from repeatabilty 00007 5,001
tolerances and repeatability experiments performed. . 50008 50012 Method Validation - Linearity * The method is robust to slight modifications in temperature ramp, injection time,

» Improper weighing technique can increase uncertainty. Proper weighing Yin e Qoeies Low Range ( 5 - 100 mg/dl) High Range ( 100 - 600 mg/dlL) and vial incubation time, but is sensitive to changes in flow.

Measurement Equation: gy = \/S +uU. +u | . h ” O/RSD 1 ]450/ . ]c h . f h
lificqbi 4T bliLit m P lin sens 2 1.000 r2 1.000 Inearity, the overall 7% was |. o, representatfive or the uncertainty or the

Qua;‘ co; ion o;]n rqccfaolll ili yw R - | e T —— instrument response. This includes day to day, operator, sample preparation,

» Each balance has been fully qualified in its .|nstc ed state, s ca ibrated semi- o (grame) 0.0018 0.0017 Linearity ensures the analytical method is reliable for column and instrument variability. This value for analytical method response
annually to manufacturer tolerances and adjusted weekly with NIST traceable Uy, Relative to Net Mass Weighed 0.0004% 0.00017% quantitation across a range of concentrations uncertainty was applied to the uncertainty calculation for concentration verification.
weights. Calibration verified prior to each use using NIST traceable weights.

Expanded Uncertainty (k=2)
U (grams) 0.0036 0.0035
u_ 0.0007% 0.00035% . . . . e .
Uncertainty of the Concentration Kragten Spreadsheet - Uncertainty of Analysis for Verification of
Mass measurement uncertainty was determined from a combination of balance manufacturer specified tolerances for sensitivity and Verification Solution Standard Concentration Determined bY Headquce GC/FID
linearity and repeatability experlments.followmg specified welg.hlng procedures. Balance r.n.anufacturer tolerar.\(.:es alone are insufficient. Uncertainty assessment for concentration verification includes ST SEM Caltbrator | con R (eﬁ::;ed o e . o Fo
Values are proportional to the net mass being measured and are specific to the balance utilized. uncertainty related tolthe analyficallmethod response and S Soron 500018 550009 — > 59300
9 o 19.47098 0.17964 0.08982 mg/dL
v -Uncertainty due to the balances sensitivity tolerance uncertainty reported on the value assigned to the NIST SRM. — T — | _ Area, xCyg
sens y y Y P Measurement Equation: Cve, = —A =U
g ofln g q g . standard uncertainty of NIST SRM conc 0.08982 mg/dL reaysr
— Includes the uncertainty of the balances built-in reference weight used for internal calibrations Measurement equation for uncertainty of analytical
— Balance manufacturer calibrations incorporate traceability to NIST Sl units and their associated uncertainty in the sensitivity component concentration verification Input description | symbol Value units Reported Type Distrbution | Focter o nor it..acn:a:i Rel. v, (%)
U|- 'Uncerfqinty due to non-|ineorify OF fhe ChGrCICferiSﬁC curve s e Area of std Area,, 268.11486 response 3.069915147 A comb. Std. 1 3.069915 1.145%
in C = std " ZNIST 1] Area of NIST AreaNIST 205.94708 response 2.358094098 A comb. Std. 1 2.358094 1.145%
— From the balance manufacturer - A0 Conc of NIST CNIST 19.47098 mg/dL 0.08982 A comb. Std. 1 0.089820 0.461%
Ureo _Repeofabi“fy Where: ﬁreds,d=0|'e° response of ;hﬁ Srrzrllgrogdw Seavential Perturbation u(Areastd) |u(AreaNIST) | u(CNIST) RESULTS
. ) ) ) ) ) ) ) ) . ) Cre"N:'STc:n‘ZrZ‘f’tL‘j‘,’\j"g?res‘;A;\ S b o oncertain ik 3.06992 | 2.35809 | 0.08982 Conc. + Expanded Uncertainty (k=2)
— Includes effects from readability, drift, static, ambient drafts, thermal drafts, vibration, gross/net weight, eccentric loading, temperature stability, electromagnetic = / o Vaie 253485 = 0,849 mg/dL
interferences/radio frequency interferences, weighing procedure, installation, tare container geometry, adsorption/absorption, balance settings, and operator technique Factors Impacting Uncertainty of the Analytical Verification Area, 268.11486 | 271.18478 | 268.11486 | 268.11486
_ . o . . . . Areqys, 20594708 | 20594708 | 208.30518 | 20594708
— Determined by tests of 20 replicate weighings conducted by multiple operators at various test loads and net weights on all balances used to prepare solution standards « Uncertainty is specific to the analytical technique (GC/FID, GC .. 1947098 | 19.47098 | 19.47098 | 19.56080
Headspace FID, titration efc) and within technique to the specific Result 2534855 | 2563879| 2500159] 2546548
029024 028696] 011693 | ca,
laboratory method. u_[0.42456619 | 0084240 0082343 0013673 | (cu)
e GC Heodspcce methods can vary in precision depending on Contribution to U 46.733% | 45.681% 7.586% | <--rel (cu)? 100.0
° o o ° ° ° o o k 2.000 0.09454 -0.12169 1.30186 G <-rel (cu)?
Diluent Addition: Gravimetric vs. Volumetric Methods the specific instrument (vendor) and parameters used. T onan o T
e : : : * Variables include sample preparation, analyst training 1.675% | u, relative
Cerilliant Process is Gravimetric ( ; h , : ' '
oopg . \ter Density vs. Temperature 0.21% difference in instrument response, instrument parameters (incubation time,
» Target solvent mass calculated from target volume by adjusting for density toons e concentration of aqueous split ratio....). This is represented in our study by the analytical
~ U T L . .
» Actual solution mass calculated back info volume to report concentration as mg/dL %09%0 e .. solutions when prepared method response uncertainty term
Advantages of Gravimetric Approach %0.9970 Cc., volumetrically at 15° vs. 25°C * The analytical method response uncertainty term must be
: . 5 ° e applied to both the sample and the calibrator.
s Ensures lot-to-lot consistency — Measurement of volume by mass eliminates S 0.9960 ° ., f iical method
" . : : :
temperature dependence of flask accuracy and allows all solutions to be O Source: Chemical Handbook Fundamental IFa lc‘:urve 'S rUE' analytical met IO rjspogse uncbert?m’ry .
consistently prepared at the same chosen reference temperature. T Version, Rev. 3 {1984) applies fo each curve point analyzed and must be factored info
L Temperature (°C) ) defermination of the overall uncertainty.
» Eliminates the subjectivity of visual fill line in volumetric addition : : : :
« Uncertainty of the calibrator concentration must also be included.
* Mass measurements provide traceability to Sl units of measure Thermal expansion will affect volumetric accuracy of calibrated flasks : : : :
» The biggest contributor to uncertainty of concentration
* Weigh tapes provide an audit trail verification in our study comes from the GC Headspace
* Allows accurate formulation of batch volumes well beyond the capacity of analytical method response term, representing approximately
Class-A flasks Q0% of the uncertainty since it applies to both the calibrator
and sample (standard under tesit). i
Uncertainty of Diluent Addition p ( _ | - . Conclusion
. . 3 . o . * The relative standard uncertainty of the verified concentration . Th di bility of calibrat din the determination of blood
« Uncertainty related to diluent addition arises from uncertainty in the density 0.001 was determined to be 1.675% o albaliel el ieleaian e et eeliiprelions el et e Eieriiiepte e lioe
value used for the solution. u, = T =0.000577 g/mL ' ' alcohol content is critical to the outcome and defensibility of the analysis.
+ Based on instrument folerances for density measurement « An understanding of vendor preparation and certification practices as well as
T blt D d d 'F B .. to E CI factors included in the determination of uncertainty are necessary to ensure
raceablility IS Frovided from beginning 1o En compliance with regulatory requirements and to supporting analytical results in
. . . . Traceability is the property of a measurement result whereby courts of law.
Dlspensmg Process Dlspensmg.Process - Controls Ensure Consistency of Fill Volume & Lot it can be related to stated references usually through national « Cerilliant Certified Ethanol Reference Standards are suitable for use in forensic
el B el Droeees Homogeneity or international standards through an unbroken chain of investigations. Cerilliant standards are manufactured and certified to the
* Cerilliant ethanol solution standards are dispensed into non-silanized amber comparisons all having stated uncertainties. highest industry standards to ensure accuracy and precision including ISO
* In a test case, every ampoule, from the beginning to the end of a run, were ampoules using a Cozzoli dispensing/sealing system. Guide 34 and ISO/IEC 17025 reauirements and are traceable to S| units and
d analvticall fy i ion h Jmning A I | 9 d with p J f - i * Preparation and certification by ISO Guide 34 and ISO/IEC 17025 accredited / 9
tested analytically tor concentration homogeneity. * Ampoules are purged with argon prior to flame sealing. comban to NIST SRM ethanol standards.

* The study identified potential for dilution in the early ampoules and potential for » Sealing effectively is verified daily and weekly using dye tests. pany:
evaporation induced concentration in late ampoules. * New tubing is used for each product to eliminate risk of contamination. » Neat material certification by ISO/IEC 17025 accredited testing lab.

* Dilution is eliminated and consistency of volume is ensured by purging the lines » 316 stainless steel syringes are cleaned before and after each dispensing using a * The purity of the neat material is included in the uncertainty of the standard References
with product prior fo filling. validated cleaning process. preparation. It of Seonsa and Technoiogy, PITTCON 3007 1) Ktogien Coleulorng, Standard Deviatons and Confdects Infovals

« Evaporative losses are controlled through protection of the bulk container * Lines are purged with product prior to ampouling to eliminate dead volumes « Balances installed, qualified and calibrated semiannually by ISO/IEC 17025 ng::nt’;;';‘;’sgr"'zeﬁgﬁj;;"lﬁ'::glf;?cislh&i’qﬁ‘i:g:f E‘bekﬁgﬂm‘/‘cﬁféé%éf (19941: 5“;3,‘;@5;2{;;;@% Guide 2nd ed.,
during dispensing and through speed of the dispensing process. ensuring consistency of fill volume. accredited testing lab utilizing NIST traceable weights.

. The MU [k .fo.s’r. Typical CC.)ZZO|I speed |s.50 containers o5t minute (1L in 17 . F||||.ng is venﬁes:l gravimetrically Jsliig) € stratified random sampling plor.1 on balances » Weekly and pre-use calibration verifications performed using NIST traceable
minutes) minimizing degradation and potential for evaporative losses. calibrated semi-annually and verified before use to NIST traceable weights. weights — pre-use verification weigh tapes included in solution standard batch

» Evaporative losses were evaluated in evaporative studies where the evaporation « Concentration and homogeneity are verified analytically using a stratified record
of solvent from open containers was evaluated gravimetrically. Evaporative loss random sampling plan developed from an analysis of critical points in the fillin . , _ _ , :

, P , e 9 Y P , PiIng P P Y P 9/ « Gravimetric preparation for analyte and diluent — weigh tapes included in
of solvent during ampouling on the Cozzoli dispenser/sealer was modeled and sealing process. : N ,
, s solution standard batch record - traceability to Sl units of measure.
determined to be < 0.006% over 4 hrs. Di : i< sufficient] trolled as to not b  nificant ® ®
ISpensing process Is sutnciently controiied as to not be a significan * Balance tolerances experimentally verified for the manufacturing process and ®

— contributor to uncertainty calculations and is, therefore, excluded. included in uncertainty calculation. e r1 1 a n

- % Canconirgtian Mereats va, Tiew (Corrol dikponiod) .

. : Cerilliant Ethanol Solution Standard Stability » Fill volume is gravimetrically verified during the dispensing process.

» * The ampouled ethanol solution standards are autoclaved to control microbial growth. » Analytical verification of concentration and homogeneity by ISO/IEC 17025
: : : . :
} « Expiration is established through real-time stability studies. accredited testing lab utilizing validated method:s.

» » Solution purity and concentration are re-evaluated at multiple intervals. Stability is » The concentration is reported with uncertainty in accordance with ISO/IEC .

. established as long as purity and concentration continue to meet original release 17025 and ISO Guide 34. SC |e n Ce S mO r '|'e r ®

: criteria. * The uncertainty value is reported with a coverage factor, k=2, representing an / °
= * Five Years of shelf life has been established.

approximately 95% confidence for the stated concentration.

« Stability is not a significant contributor to uncertainty and is, therefore, excluded. S The et el iaeselbily and tod dete e erovided o o oA
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