O KoppekKkTHoOCTM
npeacTaBrfieHUM YMCIIOBbIX BbIpaXXeHUuw
M3MepuTenbHbIX AaHHbIX
B e-nybnukaumax no comauke m
B e-pecypcax OueHEeHHbIX gaHHbIX

B.B. Ejcena

Pocamom, OCCC/], Ilenmp oannwvix puzuxku wacmuy ¢ HOBI
IHpomeuno, Poccusn



TemaTuka coobLeHus

1. MeTponorua v dpyHaameHTanbHasa Hayka

2. KpnTtuka npakTuku npencrtaBreHUA AaHHbIX N3MEepPEeHUN B:
*  aBTOPUTETHbIX HAYYHbIX XYypHanax u
* aBTOPUTETHbIX MHJOOpecypcax.

3. lNpeanoxeHna no ucnpaBneHUO CUTyaLUN:

e CTaHOApPT 4YMCIOBOro npeacTtaBfieHNUss MHOMOMeEpPHbIX
N3MEPUTESNbHbIX OaHHbIX;

e HoBad popma nydnukaunum — onmcaTtenbHas
(nnncTpaTmBHas) 4YacTb + pakTmyeckas YacTb B
MallMHoYnTaemMmon oopme;

e npeanydbnukayMoHHaa aKcnepTmn3a Kadecrtsa
yucnoBbiX AaHHbIX (Numeric Peer Review) .



U3mepeHne —-> KoY K NO3HAHUIKO U UCMOJSIb30OBaHUIO NpUpoAbI
KayecTBO AaHHbIX - Ka4veCcTBO NMPUMHUMAEMbIX peLleHUumn

MeTponorvm - CaMOoCTOoATEeJSIbHaA HAaY4YHO-TEXHUYEeCKas
AncuununiimHa, npn3BaHHasn:

1. AKKymynupoBaTb 1 0606LwaTb nepeaoBbie METOAUKU BeAEeHUS WU3MepPeHUuun
B pPa3fiM4HbIX MPUKNaAaHbIX AUCUUNIIMHAX.
(JocTuXXeHne TpedyemMon TOYHOCTU NPU pa3yMHbIX 3aTpaTax).

2. PaspabaTtbiBaThb:

*  eAMHbIN A3bIK ONNCaHUA MEeTOAOB U pe3yrbTaToOB U3MEpPEeHUN
(obecneyeHne BO3IMOXHOCTU KOMMYHUKaLUU pa3HbIX Hay4HO-
TeXHU4YeCKnx coobLuecTB);

*  MEeTOAMUKU N peKoOMeHAauuu no UCcnosib30BaHUI0 U3MEpPUTESIbHbIX
AaHHbIX B MPOrHO3npoBaHWUM pearmlyeMocTu U 6e30nacHOCTU HOBbIX
NPoOeKToB. (obecrne4vyeHne BbKMBAeMOCTU obOLLecTBa, 3KOHOMUA
HeBOCMOJIHAAEeMbIX pecypcoB);

*  MEeTOAMKM N peKoMeHAauUuu Nno UCnosib30BaHUIO U3MepUTeSibHbIX
AaHHbIX B CUCTeMax Mep no obecrnevyeHuIo U KOHTPOJSIO KayecTBa
npoAyKUuM B Npou3BoACTBeHHOM cchepe
(obecneyeHMe BbIKMBAaEeMOCTU obLecTBa, 3KOHOMUA HEBOCMOJHAEMbIX

pecypcoB).



Teopuen 1 METOAUKON U3MEPEHNI 3AHUMAETCH HAYKA — (DYH/IAMEHTAJIbHAS METPOJIOI M.

BHenpenuem mepeaoBbIX METOI0B U3MEPEHUN U O0ecreYeHUueM eIMHCTBA MPAKTUKH M3MEpPeHUH
3aHUMAIOTCS MPUKJIAIHASA U 3aKOHOAATEJIbLHASA MEeTPOJIOTHH.

NCoO MKMB MBMB
MexayHapoaHasi OpraHu3anus MexayHapoaHbIii KOMUTET Me:xknyHapoaHoe 010po
10 CTAHAAPTU3ALMHU Mep U BeCOB Mep U BeCOB

PernonaJjibHbIe METPOJOTHYCCKUEC CUCTEMbBI

HanuonajabHbIe METPOJIOTHIECCKUEC CUCTEMbI




Regional Metrology Organisations

From: “Metrology - in short” 2nd edition, 2004 by
P. Howarth and F. Redgrave
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KoHuenuua pasBuTus
HauMOHaNbHOW CUCTEMbI CTaHOapTU3auum

(oaobpeHa pacnopsikeHuem MNMpasutennctea P® ot 28 dheBpansa 2006 r. N 266-p)

Il. CTpaTernyeckue Luenu, NpUHUMNbI U 3a4a4Yn pa3BUTUS
HaLUMOHaNbLHOMW CUCTEMbI CTaHAApPTM3aLUm

npUMeHeHue MeXAyHapoaHbIX CTaHOAPTOB KaK OCHOBbI
X pa3zpaboTky HaLMOHarbHbIX CTaH4APTOB, 32 UCKITIOYEeHUeM

criyyaeB, Korga Takoe npumMmeHeHue npu3HaHo
HEeBO3MOXHbIM BCrieACcTBUE HECOOTBETCTBUA TPeboBaHUN
MeXAyHapoAHbIX CTaHAAPTOB KNMMMAaTUYE€CKUM U
reorpacduyecknum ocobeHHocTAM Poccumnckon ®eagepauun,
TEXHUYECKUM U (UNTN) TeXHOSTOrMYeCKNM OCOOEHHOCTAM, a
TaKxe cny4aes, korga Poccunckana ®egepauvsa B
COOTBETCTBUM C YCTAHOBJIEHHbLIMM Npoueaypamm
BbICTynana npoTuB NPUHATUA MeXAYHapoOAHOro craHgapTa

Ui otTaesibHOro ero noJiIoXXeHuA,




[1.] Guide for the Presentation in the Primary Literature of Numerical
Data Derived from Experiments (CODATA Guide).
CODATA Bulletin No.9, Dec.1973
[2.] Uncertainty of measurement -- Part 3: Guide to the expression of

uncertainty in measurement (GUM:1995)
, and ISO/IEC Guide 98-3:2008

[3.] U. S Gmde to the Expressmn of Uncertainty in Measurement (US GUM )
ANSI/NCSL Z540.2-1997 (R2002)

[4.] Measurement uncertainty revisited: Alternative approaches to
uncertainty evaluation, EuroLab,Technical Report No. 1/2007, March 2007

[2.1.] PykoBoAcCTBO No BbipaXXeHUo HeornpeaereHHOCTU U3SMepeHus
(BHUAM GUM ) nNepesoa ISO GUM (BHANM-1999)

[2.2.] MpumeHeHne “PykoBoacTBa No BblpaXeHUK HeonpeaesrieHHOCTU
namepeHun’”, PMI 43 2001, MuHck 2003

FOCT P NCO 5725: 1-6, 2002

Joint Committee for Guides on Metrology (JCGM)

[ Working Group on the GUM



ISO/IEC FDGuide 98-1 Uncertainty of measurement -- Part 1:

ISO/IEC NP Guide 98-2 Uncertainty of measurement -- Part 2:

ISO/IEC NP Guide 98-3 Uncertainty of measurement -- Part 3:

95.99

ISO/IEC Guide 98-3/Suppl 1

ISO/IEC Guide 98-3/NP Suppl 2

ISO/IEC Guide 98-3/NP Suppl 3

ISO/IEC NP Guide 98-4 Uncertainty of measurement -- Part 4:

ISO/IEC NP Guide 98-5 Uncertainty of measurement -- Part 5:




PexkoMeHI0BaHHAS MPOUEAYPA ONCHUBAHUSA U
BbIpa:;keHUusl HeonpeaegaeHnocreu [2.1.,2.2.]

3anuce ypaBHeHus usMepenud Y = (X, ..., X, ) BbIYUCIECHUE U
BHECEHHE MONPABOK

Berancienue OLEHOK X; BXOIHBIX BEIUYMH X,

BeruuciieHue CTaHIapTHOW HEOIPEIECICHHOCTH M YHUCIA CTEICHEU
cBOOOBI 1-11 BXOJAHOW BEJIMYUHBL: U(X;) U V;

Beraucnenue k03 QUIUCHTOB KOppemsiun r(X;, X;)
Onpeznenenue pesyibrata usmepenui y =1 (x;, ..., X))

Beruuciienue  CyMMapHOM  CTAHJAPTHOM  HEOMNPEICICHHOCTHU
n3MepeHuu u (y)

BrrauciieHue paclimpeHHOU HeonpeaejaeHHocT usmepenun U

dopMHUpPOBaHUE JOKYMEHTA C OMMCAHUEM IIPOLEAYPhl U pe3yjabTara
OLICHHUBAHUSI



OLOHAKO

HecmMmoTpa Ha HenpepbiBHbIN NPOrpecc B:

* METOOAUKE WU3MEPEHUN,

* COBEPLUEHCTBOBAHUN N3MEPUTESIBbHbLIX CUCTEM,
* pasBUTUN cuctem obpaboTkm JaHHbIX,

N yBENNYNBAIOLLYIOCA BbIYUCITUTENBHYIO MOLLb,
Mbl BCe elle UMeeM YCTOUYUBYKD TEeHOEHLMIO
HEKOPPEKTHOINO 4YUCNOBOro BblpaXXeHus
pe3ynbTaToB U3MEPEHUU B HAy4YHOU nutepartype
N B 3MEKTPOHHBLIX pecypcax AaHHbIX,
paccMaTpuBaeMbIX KaK 3TaloHHbIE.




The main sources of the corrupted data are:

« Over-rounding;

« Usage of improper uncertainty propagation laws;
« Absence of the in/out data quality assurance programs in
traditional and electronic publishing processes.

As arule, published multivariate data are damaged by over-rounding !!!
What is the over-rounding of multidimensional data?

Let us transform the “Greek” random vector with its scatter region

{ (v2)-(1.500 % 0.100)
n (V2):(0.345 £ 0.001) |’

r(n) =

by 45 degrees rotation x = ({+n) /(N2)

/ y=(¢-n) /(2)

X 1.845 £0.100
y 1.155 +0.100

I
—
X
<
g
|

1.0 | 0.0

0.0 | 1.0

to the “Latin” vector

1.00000 | 0.9998

0.9998 | 1.0000




Let us recall how data could be corrupted in this
simplest data transformation

1. True calculations, qualitatively true picture

yt




All variants of correlated data corruption are copiously
presented in scientific, educational, and technical resources

Xu

1.155

4. Mean vector over-rounded
Scatter region moved

1.155




N3 yrBepkaeHUu cieKkTpajabHbIX TeopeM Bens, I'epuiropuna u llypa moxuHo
MOJIYYUTh MPOCThIC OLEHKH MOPOroB 0€30IACHOI0 OKPYIJICHUS] BEKTOPA CPeIHUX
3HAYEHUH, UX JUCIEPCUN U MATPUYHBIX 3JIEMEHTOB MATPHULBI KOPPeasiui

[nsa koppensTopa A= AiI:Qin = loglO

Ons gpucnepcumn Pth > I log A
10

1 n

n > A" =|—log
nmcpeannx Ay 2 A 2 10 4/]min(Ui/[Uniti])2

roe A Min 3To MMHMManbHOe COGCTBEHHOE YMUCIOo KoppenaTopa



HenuHenHbIN NepeHOC HeonpeaerieHHOCTEN

Ci’ {5 Ca’ 6 Cb} Fk(Ci)’ {6 Fm’ 6 Fn}
| KOMIMOHEHT D KOMMOHEHT
{OF,0F} =
T 1 9F 0'F
> (&, ...&, &, ... &, ) ,
k lk'l' aC a ak : X : ! aCﬂl ...aCﬁl

Koppensatop {d0Fm,0Fn} He BblpOXOeH, eCcnu pasMepHOCTH
I, D v nopagok npuonmxkenmna T yooBreTBOPAOT COOTHOLLEHUIO:

|
X p< D,
| le T'!




Kputnuyeckue samMeTku o npakTuke
npeacrtaBneHUs AaHHbIX N3MEePEeHUM:
“* B HAay4YHOU nuTeparype,

* HAa caTax uspareneu
“* Ha canTax npousBoguTeneun

OUEeHEeHHbLIX OdHHbIX



Pe3ynbTaTbl BbIOOPOYHbLIX MOBEPOK KavyecTBa npeacrtaBneHus
OLeHEeHHbIX AaHHbIX MO hyHAAMEHTarlbHbIM (pU3NYECKUM NOCTOAHHbIM
PPl1-1998, dDI1-2002, PDPI1-2006 ob6Ccyxaannuchb Ha pa3HbIxX opymax:

Conf. CODATA-20 Conf. CODATA-21 PDG meeting Ceccus
Beijing, 25.10.2006 Kyiv, 08.10.2008 CERN, 10.10.2008 MKACL ,
PocaTtom
MockBa,
UCTOYHUK OAHHbIX: 11.12.2008

Q};:ETUE?::-I?Snc::grtainty Reviews of Modern Physics
o ’ 80 (2008) 633

P. J. Mohr, B. N. Taylor, and D. B. Newell, “CODATA recommended values of

the fundamental physical constants: 2006”



Reviews of Modern Physics

Over-rounding and improper uncertainty propagation for derived quantities {me, e, 1/ a(0), i}

CODATA: 1986 (1987) Symbol | Unit Value(Uncertainty)xScale Correlations
Elementary charge e C 1.602 177 33(49) x 10*(-19) e h me
Planck constant h Js 6.626 075 5(40) x 107(-34) 0.997

Electron mass me kg 9.109 389 7(54) x 10%(-31) 0.975 0.989

1/(Fine struct. const.) 1/a(0) 137.035 989 5(61) -0.226 -0.154 -0.005
CODATA: 1998 (2000)

Elementary charge e C 1.602 176 462(63) x 10~(-19) e h me
Planck constant Js 6.626 068 76(52) x 10”(-34) 0.999

Electron mass me kg 9.109 381 88(72) x 107(-31) 0.990 0.996

1/(Fine struct. const.) 1/ a(0) 137.035 999 76(50) -0.049 -0.002 0.092
CODATA: 2002 (2005)

Elementary charge C 1.602 176 53(14) x 10~(-19) e h me
Planck constant Js 6.626 0693(11) x 107(-34) 1.000

Electron mass me kg 9.109 3826(16) x 107(-31) 0.998 0.999

1/(Fine struct. const.) 1/ a(0) 137.035 999 11(46) -0.029 -0.010 0.029
CODATA: 2006 (2008)

Elementary charge e C 1.602 176 487(40) x 10~(-19) e h me
Planck constant Js 6.626 068 96(33) x 107(-34) 0.9999

Electron mass me kg 9.109 382 15(45) x 107(-31) 0.9992 0.9996

1/(Fine struct. const.) 1/ a(0) 137.035 999 679(94) -0.0142 -0.0005 0.0269




Correlator eigenvalues of the selected constants in CI units
1986: { 2.99891, 1.00084, 0.000420779, -0.000172106}
1998: { 2.99029, 1.01003, -0.000441572, 0.00012358 }
2002: {2.99802, 1.00173, 0.000434393, -0.000183906 }
2006: {2.99942, 1.00006, 0.000719993, -0.000202165}

Correlation matrix(e, h, m_, 1/a(0) ) of uncertainties in “Energy” units

CODATA :2006(8) Symbol [units] Value (uncertainty) scale Correlations
Elementary charge ¢ [C] 1.602 176 487(40)10 -1° e h m,
Planck constant h [eVs] 4.135 667 33(10)10 13 0.9996
Electron mass m, [MeV] 0.510 998 910(13) 0.9966 0.9985
1/a(0) a(0)! 137.035 989 5 (61) -0.0142  0.0132 0.0679

Eigenvalues == {2.99721, 1.00275, 0.0000341718, 1.40788 10°}

Origin of this confusions:
Linear Uncertainties Propagation & Over-rounding




In May 2005 the accurate data on basic FPC-2002 appeared:
“Data from the least-squares adjustment of the values of the constants”
(LSA files).
This gave us possibility for the further investigation of the
derived FPC-2002 {me, e, 1/a(0), h} :

Correlator is degenerate

Correlator is degenerate

Correlator is positive definite




Comparison with CODATA recommended
values of derived FPC-2002 {me, e, 1/a(0), h}

1. Insert values of the basic constants from LSA files into formulae

2R th
me = = 9.109382551053865E-31
cr’
2 [&r [h
e = = 1.6021765328551825E-19
H, L€

2. Biases were calculated supposing the multi-normal distribution for
basic FPC. They are much less than corresponding standard deviations

me e 1/a(0)
bias 2.4943E-66 -2.6186E-58 1.7918E-36

sigma 1.5575E-37 1.7918E-36 5.0E-7




Comparison with CODATA recommended values for covariance matrix of derived
FPC {me, e, 1/a(0), h}

Properties of the correlation matrix for vector {me, e, 1/a(0), h}
calculated with linear propagation

(1,D,T) = (2,4,1) 17.06.2006
Symmetry, True

Positive definiteness False

Is rounding correct? False

Minimal eigenvalue -6.9 E-108

Rounding threshold Warning! Matrix is non positive definite

Properties of the correlation matrix for vector {me, e, 1/a(0), h}
calculated with nonlinear propagation

(1,D,T) = (2,4,2) 17.06.2006
Symmetry True

Positive definiteness True

Is rounding correct? True

Minimal eigenvalue 2.8 E-15

Rounding threshold 15




But where is the end of the rounded vector
for derived FPC-2002 ?

FPC Our calculations with nonlinear Allascii (NIST-2002)
uncertainty propagation
me 9.109382551053865E-31 9.1093826 E-31
e 1.6021765328551828E-19 1.60217653 E-19
1 /G(O) 137.035999105576373 137.03599911
h 6.626069310828000E-34 (LSA) 6.6260693 E-34

2

X = 218E+10

Thus, we see that the values of the derived vector components
{me,e, 1/a(0)} presented on the NIST site in allascii.txt file are

improbable!!!

The vector is out of the scatter region for the 101° standard deviations
due to improper uncertainty propagation and over-rounding




HekoTopble pe3ynbTaTbl BbIDOPOYHOM NOBEPKU
KayecTBa NpeacTaBfieHUs [OaHHbIX B Ny6nukauum

P. J. Mohr, B. N. Taylor, and D. B. Newell,
“CODATA recommended values of the

fundamental physical constants: 2006

Reviews of Modern Physics 80 (2008) 633

- The NIST Reference on
n Ha caute NIST Constants, Units, and Uncertainty



1.Ha cante NIST’a He npeacTaBieHbl MCXOJHBIE JAaHHBIC, WCIOJB30BAHbBIC IS ITOJNYYCHUS
orieHoKk DDII-2006. Mcxoaubie qaHHbBIE TPEJACTABICHBI B MyOJUKAIMU C UCKAKEHUSIMU.

2. B nyOnukanuu TOYHOCTH MPEACTABICHUS KOA(PPUIIMEHTOB KOPPEISIMUU MOTPEIIHOCTEN
MCXOJIHBIX JJAHHBIX, MCIOJIb3YEeMbIX JJIsI OLIEHKUA MOCTOsSIHHOM Puabepra, yBendueHa o
4 NEecATUYHBIX 3HAKOB, OJHAKO MaTpHulla KOppesuui (Kak OHa MpEJCTaBJICHA B
TABLE XXIX Ha cTp. 692) He SBISETCS MOJI0KUTEIBHO MOJY-ONpeASICHHON MaTpuliei
(MMeeT IBa OTPHUIATENBLHBIX COOCTBEHHBIX 4yMcia). [loaMaTpuiia Koppesiiuii OlleHEHHBIX
OOII, mpencraBinennas B TABLE L Ha cTp. 715 Takke HE SBISIETCS MTOJOKUATEIBHO MOJTY-
OIPEICIICHHON MaTpPULIEH.

3. /1151 HeCKONIbKUX BBIOOPOK 3HAYEHU MOCTOSHHBIX U UX MATPUIL] KOPPEIALINI, HAPUMED :
* (mocrt. Ilmanka, 371€eMEHTapHBIN 3apsi]l, Macca JIEKTPOHA, MOCT. TOHKOW CTPYKTYpPBHI);
. (macca npotoHa B MaB, macca HeliTpona B MaB, aTroMHas rioct. maccel B MaB);
U3 JAHHBIX, IPEJICTABIICHHBIX HA CAUTE, UX MATPULBI KOPPEIALUNA TAKXKE HUMEIOT
OTpHlIaTeIbHbIE COOCTBEHHBIE uncia. Takum oopaszom, ganHbie 1o DII-2006,
pexkoMengoBanHbie CODATA 11 MeXTyHaApOHOTO UCIIOJIb30BAHUS, HE MPUTOXHBI 15
BBIYMCIICHUN BEJIMYMH, BBIPAXKAEMBIX YEPE3 TPU MU 00JIe€ OIEHEHHBIX OCTOSHHBIX.

4.Ha caitte NIST (c mapta 2007 roga) umeeTcsi 0O€IIaHue pa3MeCTUTh BCIO HH(DOPMAITHIO Kak 00
MCXOJIHBIX JAHHBIX (MCIOJIb30BaHHBIX JIJI OLIEHKU 0a30BbIX MOCTOSHHBIX) TaK U PE3YJIbTAThI
OIICHKHU 0a30BbIX MOCTOSIHHBIX C JOCTATOYHOW TOYHOCTHIO. [loka Takoi nHpopmanuu Her,
ncnonb3oBaTh pekoMeHnoBaHHbie CODATA nannbie mo @PII-2006 B BBICOKOTOUYHBIX
BBIYMCJICHUAX C BBICOKUM TPEOOBAHHEM K HAJIC)KHOCTH (JIOCTOBEPHOCTH) PE3yJIbTATOB HEJIb3AI.



“The current doubtful practice guide”

1. Physics Letters B288 (1992) 373, CERN-LEP-OPAL
m Uncertainties of the main result presented in the paper are incomplete.

The correlation matrix is questionable. It could not be reproduced from the

other pertinent data presented in the text. An attempt to reproduce the published
matrix resulted in different matrix.

2. Guide to the Expression of Uncertainty in Measurement (/SO GUM,1995)
m Correlation matrix presented in the section “Annex H: Examples” is non positive
semi-definite. Formula for non-linear uncertainty propagation is incorrect.
Recommendation on rounding correlation matrix is incorrect (see details in

: )

N

3. Physical Review D55 (1997) 2259; D58 (1998) 119904E, CESR-CLEO

m Represented uncertainties of the main result are incorrect. Correlation matrices
presented in the paper and in the Erratum are non positive semi-definite. It seems
that an Erratum to the published Erratum is needed.

4. Physics Letters B519 (2001) 191, CERN-LEP-L3

m Uncertainties of the main result presented in the paper are incomplete. The
correlation matrix is questionable. It could not be reproduced from the other
pertinent data presented in the text. An attempt to restore published matrix resulted
in different matrix.



5. European Physical Journal C20 (2001) 617, CERN-LEP-DELPHI
m Uncertainties of the main result presented in the paper are incomplete. The
correlation matrix is questionable. It could not be reproduced from the other
pertinent data presented in the text. An attempt to restore published matrix

resulted in different matrix.
6. Reviews of Modern Physics 72 (2002) 351, CODATA FPC: 1998

m Represented uncertainties of the main result are incorrect. Some of
correlation sub-matrices presented in the paper and on the CODATA FPC site

are non positive semi-definite.
7. Nuclear Physics A729 (2003) 337, The AME2003 (1)

m Uncertainties of the main result presented in the paper are incomplete. Small
fragments of the correlation matrix are presented with argumentation: “...A
complete representation would require reproduction of a matrix of correlation
coefficients. Since this matrix contains N(N+1)/2 elements in which N=847, this

IS not very attractive. ...” (See page 341).



m The computer readable data presented on the pages of Site is questioned: the
data in the file mass.mass03 (containing non-rounded nuclide masses) are scrambled,
probably due to the bug in module to form the output (see column “BETA-DECAY
ENERGY". It is impossible to assess the consistency of the published data on rounded
masses and corresponding scatter region without knowing the minimal eigenvalue of the

847x847 correlation matrix and without the corrected mass.mass03 file.

AMDC

= TR e R

Atomic Mass Data Ceantar

mass.mas03
-1 12 3 He 14931.21475 0.00242 2572.681 0.001 B- -13736# 2000# 3 016029.31914 0.00260

mass.mas03round
12 He 14931.2148 0.0024 2572.681 0.001 * 3016029.3191 0.0026

mass_rmd.mas95
-112 3 He 14931.204 0.001 7718.058 0.002 B- * 3 016029.310 0.001

mass_rmd.mas93
-112 3 He 14931.203 0.002 7718.058 0.003 B- * 3 016029.309 0.001



340 G. Audi et al / Nuclear Physics A 729 (2003) 337-676
Table B. Correlation matrices for the most precisely known very light nuclei (1n squared
covariance nano atomic mass units).
n H D *He B BN LN 0 g
1 0316817
H -0007978 0010689
D 0.1243508 0002709 0127243
“He 0000000 0000000 0000000 0004011
Lig 0.125009 —0.007584 0.118352 0.000000  0.954145
=N —0.008911 0012358 0003645 0000000 —0008470 0384729
5N 0.094981 0016262 0111262 0.000000 0.000283 0019496 05387335
50 —0.001022 0001377 0000353 0.000000 —0000972 0005718 0002100 0.027039
gy 227433 0008282 02353786 0.000000 0216210 0010584 0633732 0001078 3.761089
0 H D *H *He %0 e BNa gy
1 0316817
H -0007978 0010689
D 0.124508 0002709 0.127243
“H 0008197 0.000942  0.009139 6116907
_"'HE 0009704 0001116 Q010822 5694194 6.743973
p - 0001022 0001377 0000355 0000122 0000144 0.027039
:f"!{e 0.326227 0014338 0340650 0024965 0029563 0001866 3.687126
ENa —0.000000 O0.000000 O0.000000 O0.000000 O0.000000 O0.000000 O0.000000 85874358
gy 0.227453 0.008282 0235786 0.017163 0020325 0001078 0.633419 0000000 3.761099




4. Nuclear-reaction and separation energies

The result of the least-squares adjustment of experimental data (reaction and decay
energies and mass-spectrometric data) determining atomic masses of nuchides, as de-
scribed m Part 1L 15 not represented completely by the adjusted values of the mput data
given there and the resulting values of the atomic masses given in the Table I A com-

G. Audi et al. / Nuclear Physics A 729 (2003) 337676 341

plete representation would require reproduction of a matrix of correlation coefficents.
Since this matrix contains 2N(NV 4 1) elements |in which N = 847.|this is not very
attractive.

The main use of the correlation matrix 1s in obtaining errors in linear combinations
of atomic masses. In practice, the correlations are mmportant only for combinations
involving two neighbouring nuclides with small differences in mass number and par-
ticles such as n. p, d, t, *He and . Such combinations, consisting of various kinds



8. Physical Review D69 (2004) 111103R SLAC-PEP2-BABAR

9.

10.

m Correlation 28x28 matrix is badly over-rounded (has 6 negative eigenvalues).
The consistency of the values reported and their scatter regions could not be
assessed.

Physical Review D69 (2004) 111104R SLAC-PEP2-BABAR

m Correlation 20%x20 matrices are badly over-rounded ( have negative
eigenvalues). The consistency of the values reported and their scatter regions
could not be assessed.

Reviews of Modern Physics 77 (2005) 1, CODATA FPC: 2002

m Resulted values and uncertainties of some of the derived constants are
incorrect. Some of correlation sub-matrices presented in the paper and on the
CODATA FPC site are non positive semi-definite. In this version the complete
computer readable outputs (LSA files) for the basic constants were presented
for the first time. On the basis of that LSA files it is possible to check the overall
consistency of the basic constants, and from the other hand to reveal that
values of some derived constants and their correlations are incorrect. Most
probably the origin of this incorrectness is the application of the linear
uncertainty propagation law and badly over-rounding of the central values of

the derived constants presented in publication and on the pages of the
CODATA FPC site.



11. Physics Reports 421 (2005) 191, CERN-LEP-ALEPH
m Correlation matrices presented in Table 24 are non positive semi-definite
probably due to over-rounding

12. Physical Review D73 (2006) 012005, SLAC-PEP2-BABAR
m Representation of the final results is incomplete. Correlations of statistical
errors are not negligible, but there is no information on the correlator there.

The consistency of the resonance parameters reported and their scatter region
could not be assessed.

13. Journal of Physics G33 (2006) 1-1232, Review of Particle Physics
m Representation of the final results on the physics parameter evaluations in
some reviews is incomplete. Correlation matrices for uncertainties of the
parameters are not reported. The consistency of the parameters reported and

their scatter regions could not be assessed.

14. European Physical Journal C45 (2006) 35, CERN-LEP-DELPHI
m Uncertainties of the main result presented in the paper are incorrect.
Correlation matrices for hadronic mass moments (stat., syst., and total ) have
negative eigenvalues (See comment to the reference 5. ).



15. European Physical Journal C46 (2006) 1, CERN-LEP-DELPHI
m Uncertainties of the main result presented in the paper are incorrect.
Correlation matrix has two negative eigenvalues (See comments to the
references 5., 14.).

16. Physical Review C73 (2006) 044603,
m Representation of the final results on the physics parameters evaluations is
incomplete. Correlation matrix for uncertainties of the resonance parameters is
not reported.

17. Physical Review D74 (2006) 014016, BINP-VEPP-2M-SND
m Representation of the final results on the physics parameters evaluation is
incomplete. Correlation matrix for uncertainties of the resonance parameters is

not reported.



18. Reviews of Modern Physics 80 (2008) 633, CODATA FPC: 2006

m Resulted values and uncertainties of some of the derived constants are
incorrect. Some of correlation sub-matrices presented in the paper and on the
CODATA FPC site are non positive semi-definite. In this version the complete
computer readable outputs (LSA files) are absent.

Message from NIST FPC site for the versions 5.0 (Mar 2007), 5.1 (Dec 2007),
5.2 (Jun 2008):

“‘Data from the of the values of the constants”

“Data from the CODATA 2002 least-squares adjustment of the values of the constants
(Data from the 2006 adjustment will be available here at a future date.)”

19. Physics Letters B667 (2008) 1-1340, Review of Particle Physics
m Representation of the final results on the physics parameter evaluations in
some reviews is incomplete. Correlation matrices for uncertainties of the
parameters are not reported. The consistency of the parameters reported and

their scatter regions could not be assessed.



Historically it turns out that traditional chain to assure
the quality of the published scientific data:

Authors — Journal peer reviewers — Editorial boards

and evolved publishing standards do not enough to
represent multidimensional correlated data with the
metrological quality

This presentation is to show that even the more powerful chain:

Authors — Journal peer reviewers — Journal editors —
— RPP article finders — RPP encoders — RPP overseers —
— Verifiers(Authors) — RPP peer reviewers — RPP editors —
— Journal peer reviewers — Journal editors

used by PDG collaboration do not enough to represent RPP data
with metrological quality needed for different applications



Summary

We have problems with numerical expression and
presentation of correlated multidimensional data in publications
and in computer readable files.

These problems are common in the whole scientific
community and originated in the absence of the widely accepted
standard to express numerically the multidimensional correlated
data.

As metrologists moves too slow, we propose PDG to workout
the needed standard and implement it in PDG activity and in
PDG publications: traditional and electronic. The physics
community will follow PDG. Physics authors will produce data of
high metrological quality.

COMPAS group will participate in this activity if it will be
accepted by PDG collaboration.

We, PDG, will not stay alone! The movement to
standardize the quality of e-data has started already ==



American Nuclear Societ

Why Should Companies Support Standards Development?

Written by Suriya Ahmad for Nuclear Standards News
(Vol. 33, No. 6; Nov-Dec, 2002).

As professionals working in the nuclear energy industry, we are committed to the
benefits that nuclear technology provides humankind.

The future of nuclear energy depends on maintaining a strong safety record,
economics, and effective waste management.

So, how does the industry gather and maintain the information needed
to meet these goals? It is done, in a large part, through the use of
voluntary consensus standards.

Voluntary consensus standards represent the best knowledge of the field.
They are written by groups of volunteers who are regarded as the technical
experts in the nuclear energy industry.
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BeiBOAbI ANA MEeTPONOrnvYecKom
cucrtembl (MC) Pocaroma

1. POCATOMY HEOBEXOOUMA CNY>XEA NMOBEPKMW

ABTOPUTETHbIX HAYYHbIX UAH®POPMALIMUOHHbIX PECYPCOB
U CEPTUOPUKALUUN UX ONA UCTTOJIb3OBAHUA B OTPACITIUN

2. OCCC[LO B MC PocaTtoma MOXeT U AOJMKHA OpraHu3oBaTb
N COMpPOBOXAAaTb TaKylo CNyXO0y no sAepHON TemaTuke B
koHTakTe ¢ PAH, Pocctanaaptom nu MATAT3

3. MKACLO cnepnyet HanpaBuUTb PYKOBOACTBY
MeTponorudyeckoun cnyx6bl Pocatoma akcnepTHoe
3aKrnyeHne o6 onacHOCTU UCMNONMb30BaHUA AaHHbIX
NIST no ®PI1-1998, dPI1-2002, PPI1-2006 B
BbICOKOTOYHbIX BbIYUCIIEHUAX MPU NPOEKTHbIX
pa3padboTKkax “BbICOKOTOYMHOU NpoAYyKUUN.



4. OCTPO HEOBXOOAMM COBPEMEHHbLIM
MeXAaYyHapoaHbLIA CTaHAAapT Nno
YMCJIOBOMY BbiIpa>XeHMIO UM NpeacTaBrIeHMIo
pe3ynbTaToB COBMECTHbIX U3MepeHUM

5. 0CCCO B MC PocaToma MOXeT 1 AOMKHa
OpraHM30BaTb U CONPOBOXAAaTb Pa3padboTKy
npepnoXeHUAa Takoro ctaHaapTa B KOHTakTe ¢ PAH,
PocctaHpaptom n MATATJ



