[T0C ‘6T AVIN ‘NYHD AHIMN SINDO

" UNINI VOISId 10 OLNAWLINVAIA | 7
C ONVTIW Id IANLS ITOId VLISYTAINN / \

NHNI % ONVIIIA 1d VLISHHAIN([]
HLIOH ONVAHLS

YH'T dHL IV
SNOLLNGRILSI( NOLIAV]



SOISAHd MIN <> (DO NOISIOMId <= Q10 VOUIO SYAAITIOD NOJAVH e

SOISAHd NOISIOMId (D6 FAILVLIINVNO < GO0Z-S661 VAL ANV DIAN LV SId
SOISAHd AMIAO0DSIA (IO FAILVLITVNO < GQET VOUIO SHAAITIOO NOJAVH e

1102 ‘©ALD SA MLSIN SA AAdNN

X

SNAMO-TIN SA YHO

861 194000 ' "ON ‘9 'IOA “8Aud ‘PO “ASH

T 60 80 L0 90 SO

L e
X op) (x)*b pue ‘(auy
PRYSED) (X)X (Ul PotsEp-pano] +(x)"'n]x uonnq
-u1sIp aEnb Q0USEA AP0 §=,D swMQ pue syng
Jo suonnqusp uoned (AW 00F=V) . 8-pieH,, ‘9T "DId
x
20 470 90 50 ¥0 &0 270
=TT
RN
NN
> RN Aro
% SN ¢
‘nNx SN
5 > /.//.r -~ P
- ~ o4
80MLSW [ ]
\\\, — EM )
0T LD [y —80°0
T0
L (oot)oa
M

“(ouy PaVIOp) (¥)*b pue (aury (oI panop) b

Paysep) (X)X (Ui PaYsep-panop) p+(x)n]x uopng  PUE ‘(OUI PIYSep) (X)X ‘(dul Paysep-panop} [(x)"p+(x)*n]x

“LSIp 1enb 20US[EA 1A9D §=,D 1 (YR6I) SU uounqmisp yrenb  dWIEA A §=,0 1B “(T86])

BASY UE ‘BUBWIIOH YORID JO SUORRQUISIP UOMEd ‘ST “DIL

x
a0 80 20 90 o o 00 8°0 270 60 90 0 & )
FIT ST T T T °
A 2
~ N NN
N l RN l
N L Are NN Ao
N N
. ./// i N
. PR A .
% ,,.,f oo \ e
(9] \ //
- \ 21 N 21
= \ ~
2 \ AN
. // EENS N 8
\
N
1. B
6TT'0="0-0TLD " 4 L Jva . dva
0°Z4AdNN =
T'Z4AdNN —— W L (00Z)oqa Joz L ¥HD
QNH 1 L 1

II>m._.hOI|_ . R
INNT NONIO-NONTO 7861 NI SHAd

[TO¢ NI SHdd
AVAOL ANV AVAJALSHA SHAd



HJANLNA HHL d0d dVIN dVOY V e

7 ANV M ‘NVA-TTRI(( :NOLLVIVJIAS MOAVId —

dOL @ SNO.LOHd .ILdINOdd ‘SIdr :NONTO dHL —

SHAd OL V.LVd INOYH °
AONALSISNOD VIVA —
SALLNIVLIAONN JAd —

AVDOTOJOHIAN —

SHNSSI *

SSHIOOUd INHOHT —

SHTANVO JIVANVIS —

AVAOL sddd *
AAVININI]S



LIV HH.L 4O HLV.LS HH.L



(""'sAAd TVOILSILVLS UMD/ A¥D) SNOILJINNSSV TAAOIN NO ddsvd SLdS

NAA ‘STVA °0 TVIHIATS ‘O7IN ‘SId VIHAH 0 TAAdVIHAH
NAA “HOTVA 0 TTONIS ‘OINN ¥ O'IN ‘Ad ANOS+SId NIV NIHMIATY
NHAA ‘SANTVA °0 TvIHAAS ‘O IN “IvAdO1O 1 gAAddINN

NAA ‘SENTVA °0 TVIIAIS ‘O’ INN B OIN “TvdOTO :SOMILSIN
NAA ‘SENIVA °0 TvIIAIS ‘O7IN “IvAOTO Q11D

X
No ,0T
e 0T
0T 0T
201 4 I T
o = E E
>.‘O ot _>_|m ) S Rt T Lt b3 T R o o T s =0T
ia — 019
1A 1 o T %
AW E N dvizoa 15 o1~
Bofsfiom i ASEY 00T = IN 3,01 — dvdz4ao &' o
RE : ; | B) ASVMHQD H4 A
; : : : & 9883AQ + | —
g oo x 1408
E 5 01 e oz4snaz m =+07 <,
ZHSNIZ X | —
NNAAIN o [T
Eo E 80TH1d e |3 o1
AT jo e s
L i swaos  + ||
ovis  + |
A OAN % =
E E : : : d- = 0T
£ E N m m m _POONN_ X 9
] _ 19selep T°¢4ddNN
MNLOT=IN W=0 30T
” (Kx)dxa (ADL PT/W) = "X ]
B s ue s Do s Do b boes w3 0T SLId TVvdO1HO NI V1L.vVvd

soljewsu iy uolred DH T

SOLLVINANT DH'1
(%m0 seare) x—rbo(ea)Su/ay(ta) /v cap tap 1T = (pus) Xo

S.LAS Add LNHJH(1O



(€ = IN) NJd MO {(ENAHOS NSING HLIM AAHOLVIA ¥ ‘¢ = #N)
NAA AV {(@ENEHOS TINOA) NAA-IND ‘dAdNN :(@NTHOS HI1+1OJV)
NAA-IND MISIN {(ENFTHOS X- LOOVS) NAA-IND :HALD :SMAVNO AAVAH

OINN D 'AddVIdH
MV -SIA O'INN “O'IN TINd AAdNN -SHOLOVA-I HILIM OT AQ 109 ‘O’ INN
!MISIN ‘SHOIOVA-Y HLIM OT AQ 109 ‘O’IN :OALD MA@IO FAILVIINLIA

HALHNVEVd IXH SV A TdVIIVA LON
‘AALLII /D ‘IANIAV -JALAANVIVA IXd SV ATdVIIVA OSTV LN9 ‘ddLLA M ISIN
{ATAVIIVAV SHNTVA TVIHIAAS YALINVIV TVNIAILXA (JAJdNN ‘OHLD :ANTVA °O

TAAddVYHAH A9 dAIANLS STVINONATOd AHHSAAHD
‘SLAN TVINAN AAdNN -NOLLAINNSSV TMITAONATVA + OLLIA /D STVINONATOd

X (T — 1) AAdVIAH ‘MISIN ‘OALD :NOILVZIMLANVIVd NOLYVd

(IAdVIHH A9 dIANIS 0OSTV) ORIV
AINOIN AAJNN ‘NVISSTH QIVANVIS ANV ‘FONVIATOL AIXId HLIM NVISSAL]
UL SISATVNV JONId "INIVA+NVISSAH QIVANVLS ‘AAdVIAH ‘FONVITTIOL

TVOINVNAQ HLIM NVISSTH MISIN ‘©ALD (INANLVIIL TVOLLSILVIS

XNINO
SId VIdH ‘AddVIdH -Ad LID8VL-LIX +SId TvAOTO ¥ "NV -VIvd
dd ANV 2 “¥ddrriod aNv LaDdviL aaxid JddNN ‘MISIN ‘OdLD :1asvivd

SADIOHD ANV SHA0dAdVIL ‘SHINLVAA



(1T0Z ‘43eM\ D)

174 X] [44 Y] [4%] 8LL0 911’0 FELO L
T T 71T — 77— 71— V80
- s0uro i
- 60NNV () s18q 10113 [BIHAA ]
| odadvaas [ Jego
= L'Z40dNN () e 1) a
[ LISE 4 =~ g0 N
F| eom T
= : —ee0 W
£ i 7] J
= —{¥6°0 z_\
e oo 3
— {860 =
E | IR R T I REE I BT H_. m
(AeLZ=SNOH19Ul e L] < ZOIN
Z S
(zNW)°0
veLo 2cL’o [4%] 8LL0 9LL'0 1 41%] 't
e L
E Sp+4ad : ]
= 80dro >.:ammﬂ“ ._._mwu”“u_ . e'¢c
£ eowMav () sieq ious |eola O
Fl otaadvean 3 P
F 1'Z4AdNN (O B a
E ooy gy =
C 990310 M e .
= somisn @ v @
= 40d 10 %89| " 3 s
E e v
I h 3 N
Ereee” Jev =
E . S
e vy~
g I
e e e e e e e v 1 gy S
(NeL2=sNOHT9u e Al — MOIN

-M

INHINHHIOV TVALAN dOOD NI SLId TvdOTO e

A hatd

INVLIOdINI dANTVA ¥0 A0 AOIOHD e

Z \1\S
(zn)°>0
velho [4441] cLo 8LL'0 9LL'0 vLLO
T — T
C s, uano |
- 80drD >_HMuu_nn__ﬂ “‘__m::_ - o€l
C 60N0EY () $180 10143 [OIUAA ]
mll EECYETETE L i A S— S - ovt
r vedaann O | |- . <7
r 0 vy -1
- 990310 W " — 05}
C somisn @ -]
| 40d “10 %89 .- oot
= oLt
Costt™™™ o8t
T ST H R R U B
(ASL L =sN OH1 8y} Je suooas ssold i1 OIN
Z \1\S
(zn)>0
210 [44 4] [44] 8110 911’0 1 4950] v's
LI B e B B B S
S. .
C 807 Ao 4aa o ]
| 6onMav () sleqJoud [eonsepn | 9
F1 odadvean [ -
C 1'240dNN (O BPPY
— [INEIN 4 —8'S
r 990310 W .
- somisn @ B
L 40d "1'0 %89 ] 9
- ez
- o
L1 . . [ R T BN

+M

SATANVD QUVANVIS DHT
SGANVLS UM Od HIHHM

(AeLZ=sNOHT®ulle A< MOIN

(qd) "o

(qu) (A1 < .mg- Mo



(IT0C ‘AAJNN)

0
°?
[=}
o)

—

TT'0="D - BOMLS ** f
6TT°0="D- 0TLD \W .
0'Z4ddNN = ..Mm._uﬁ
T'¢4dAdNN = 51
A8L /. OH1
¢ .
(1102 ‘“19eM D)
S/S]
A oL o B
-— =90 =
3 -
—sg0 ©
=
60 4
=
_ 560 po
SERSLAN) il 0
NS | o
uryn N L MM
i N -
i W \ SO’} o)
1'24adNN W S
0LLD S Voo
99031 4555 L
OIN 80MLSIW —— SKh o
-
L L lev v v 0 0 L HEE IR R L N.r.(\
(AaL £ =sN OH1 1 Ausoujwnj (bb)°z

MAVNO-IvNO

wn Jeqo-

(s/g)
et
) 20T £OT

ALY
RERTTRRNRRRS

o)
=3
T 2
il
c
13

§1T°0="0 - OMLSI -
6TT°0="0-0TLO"
0'Z4AdNN -

T'¢4dAdNN ——
[

NONTO-AVNO

S/S\
: )
ot (hoo)*W 0L o
; ________W_Z_EF 280 =
m H . —_
i ¢80 O
i \ =
M. 60 &
] =
mA N G6°0 N
8 / S
1 2 I ®
IR at z
L 0L o
I'240dNN 1T S
0LLD L ®
9'90310 455 . [
OIN 80MISIN — sKLo
/ | I _ L : ‘ lev v v 0 0 L rAl ﬁ

SHILLISONINNT NOLIVd

(ASL £ =sN DH1 1e Ausoulwn) 6

NOMNTO-NONTO

SANVLS UM Od HdHHM



IINHINHHE DV AHAOYdINT A TdVIHAISNOD e
VIVA ‘NOLLVZIRILANVHVA ‘SOLLSLLVIS AIAOHUdII :0TLD + 9°9OALD *
SASSVIN MH J0 NOISOYTONI :T'ZAAJINN < O CAAJNN ®
(TT0Z ‘192M D)

s/8\ - S/EN 2
0L 201 OB 0L o
1 taaam e = - Ed
m g0 8 ]

= =

60 &9 7

= =

S6'0 1o o

\\\\\ o o

, 8 3

N I «

| W, 2 =

] N § £

FZ4QdNN it N D 0'14advHaH HHF _

OLLD 3y - 2 0'Z4AdNN 333 [

990310 4545 L ; D)) X

OIN 80MLSIN —— SULO 990319 1 e

“ - SOMLSIN —— JSHE O

il AN 7 i L

L | R ' NS R R s

(AL 2= 5N OHT 1e Ausouyuiny (bb)°3 (AL £ = SN OHA 18 Ansourun) (8b)°<

IT0C 010G
VNO-3RIVNO

S/SN\

oL 1 (e .01 201 D S/S\ -
e 80 = 0L 1 (D) .01 P ] A
u = o . MASE S i 2 A g0 =
H E ° g g
iy 680 © 8 -
H \ = N 580 m

i 60 @
M m : E i 60 4
. m S st —56°0 N
: i = - @ =1 &
: s0L o ; ] z
1Z4adNN 11T - 8 Hso' &
0LLD 33 ] v 0'14advHaH - ] >
990310 7777 ar o 0Z4AdNN 3333 L
OIN 8OMLSN — 0 . 990310 44 RS
N T I T T 71 _ somusw — 154 0
(A3L £ = sN) OH1 1e Ausouwn) 66 , L T L

(AaL N umz o_._._ e a_w_o_c___,s___ __% |
110G O10C
NONTO-NONTO

SHLLISONINNT NOLIVd
SJHIHHL LHD UM dId MOH



(1T0Z ‘43eM\ D)

CG)So

T

1 Z4X]
T

||||||T||

||||I|I||||\|I|[

IIII

[44 %)
T

80HrD
sonyay ()
0'14advH3IH [ ]
1'240dNN O
[Nk I 4
990310 W

somisn @

40d 7' %89

\

A9 021

I

LTOG -AdD 0¢

(0T0Z ‘31eM D)

(neD) "W
cLo 8LL'0 9LL'0 VL0 o) 00€ omu omm o__a omu Q_N R,: 8,_. 2_:. 9_# 0044
e s e e [ o e e e T e AR
Sp+4ad eI ] M m
Ajuo 4ad :18uu| . — —1680
Sieq 10119 |BOILSA |1m0—. = . nuw
3 - ; —so =
\\.ll—._. e vt
- , e 55 660 O
= . == LT RN RS L = ,\1/ S = w
- g1 e e e ———— [
. H4 EERENERENE 1||1.i||..1..|q 8 “ T L S
] - TR I
] By 11 J
-t LTI —so'r &
] C T24adNN +++ = —
dgzi O = 0LLD =2 qr 8
] T - 9'903LD %44 = 4
] — - 80MLSIN = -
3 B S O
pe] - . - (
¢ & = i = -
L Ly | I TR | ~ \.M____,_.,,___,_.,,__..,._._____,_._,__\N._.t.l\
0§ (AaL L =sN OH1 aui le H<66 OIN (ASL 2 =SN OH139ul e H<bB6 OIN

Z \S
(zN)°0
vm__..o_ _ _NN__..o_ - N__..o_ _ _w_.;_..o_ _ _w_.__..o_ _ _v_._..c
] Sn+aad: —so1
- 804rD k100 a0 ooy |
C 60NMaY O sieq iona feaman
C] odadvdaH a =
C 024ddNN Vv B
- 990310 W -4
| SOMISN ®© g1t
C 4dd 10 %89 7
- —er
- T ] a
- —s2L T
Lo ] —_
C 1 ] Ee)
C 1 Pttt I , I 7 )
1.7 1 1 1 1 1 1 1 1 1 1 1 1 1 m—. N
A®9 021 = W 10} (ASL 2 = SN OH1 2us 1e H<BB OIN

010% :AdD 021 = Hw

._HHE.S

JINHSHAId
(1102 ‘OM SSSTH)

[Ae9] PN
00S 0S¥ 00 0SE 00€ 0S¢ 00Z 0ST oom.m.o
L | | , mm:,c_m:wwc: mcku_n_a u,omxwu
~ ANEvao san[eA uaJayip |
R 60
: Js6°0
- T
S e
.......... . Jso't
| OBOMLSW -+ 1
2| osowd 0lUB00ZMLSW 01 pazifewiou T
g ozdaaNN - “1'D %689 *0+:ad ]
mwa_uw_ OHv4Ad — e b b R/W._,- },o_,l_,l_mm.ﬂ..ﬂ“o

AdIOHE DHTHAdd dHL
LSVd

110g Hw "sa o

(¥00g ‘Se1rsq ‘rpenol(y)

[AoD] Hpv

“““ LY 01
0dID
I —— LSUIN
I AOL ¥1 = s/
E [qd] (g < 06)0 ]
e : 3001
SHOHYHd HLIM SHd LSdld

NOILLOHS SSOdD SOVIH HH.L



SHI1ISSI



“STANDARD” (HESSIAN) APPROACH

THE TOLERANCE PROBLEM

METHODOLOGY

30 PARMS. GLOBALLY) AND FIT PARMS TO DATA

e UNCERTAINTIES DETERMINED FROM HESSIAN MATRIX AT MINIMUM

e CHOOSE A FIXED FUNCTIONAL FORM (~ 25

e STANDARD AXQ = 1 BANDS TOO NARROW => LARGE DISCREPANCIES FOR INDIVIDUAL

EXPERIMENTS
e TOLERANCE — ENVELOPE OF UNCERTAINTIES OF EXPERIMENTS

e DYNAMICAL = SEPARATELY DETERMINED FOR EACH HESSIAN EIGENVECTOR

CTEQ TOLERANCE PLOT FOR 4TH EIGENVEC.

Eigenvector 4

A100 (CTEQ)
+\50 (MRST)

N50 (MRST)
N100 (CTEQ)
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