bo=Zt | 1 Be=5T
:

ey, 7
2

U=a a—L

Vir §(7. 59 can be approximated sy
A method.
L+U

Suppose M>——F— . Trey

%"2}% = / T )zVar(7)
waﬂ) (.L(‘) ) Var(sd

now p/cg /n V” ¥ = -9'-4
lar(s)= 2%

/37



o oA
ana/.svm?o/:fy o get -9-%+23(’;-_7

P/af in Z\}o,é for Cpp and take ste rooct
and _yru have a Standard €rrv> for Tog.

I83  Jngther ey b characterise process

ouput is Lhrough statements of
where indiidual valvas are likesy 2o de

—— prediction and Horerancy sntorunds
(Prs & 7r%)

PI & TI prodlesms are.

Xb Xz, Tt Xn I‘I‘J Fé ('7:’

Some {;aﬂ of contE dns

X+
Moke a randem interved

(9. (X). 90 ) =I(X)
7rom L= (X, X).
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PI Proé/em:
If PF[X?HGI(/\\:JJ?'Y v FeEX
@/
then T call I(X) (or a0
a r-feel PL
TI problem.
If P [Fl5 (X))~ FO. ()2 p]2Y
V Fex. ghen I call I(Y) a r-reve/
TI for a frachon P of the wderipiy okn F

Simphst version of his s cofere
T =cless of ad conts oborr

Cofidonce Leve! — Comfidema Leve! as
Ddoval — Bedebion 2t LI fackion P

(mink, 09 7+ 1-P”
(oa, max)) G /~P7
(min X, mav/\f) ’;’_;_'/’ 1—PT 2762 £

Ay ? /2



ne - Sidled Intervals
A.S P 74 5.
Pl (min ), o2 doesnt cover P ]
:/3[)/,,” is Smallest off X, A, ./\{a.«,]
S
= nH
= Confidence fevel is o Sfor predictim
As TIk,
12r @ frackiom P off o olswforocess fpopubedin

73
/ |
K]
’ L%

7
P[ GninX;, 00) farls % cover a Jracton
P of the widerlying obn]
=Pl of X, %, . Xy exceed the +P
3@»6/6 of the urnderlying Jsn]
=P" = conficlnce teve! is =P

Ve a7z




Two- Siced Imterval

A.S' PI
Pl (min);, max){) ooesnt cover X, ]

=P [ Xw ?s LA Smatlest or fargest of
X X%, 2 Xow]

= = @ :r/emmezéy

Y
D Confeoence leve/ /s W.
As TT,

Pe [ F (mox ) — F(min);) 2 P)
=F: [max F(X;) —min F ()2 P)
and X~TF 2 FOO ~ uform (2.1)

_w@ 2 l’oay@ Jor €.y (ceo.r)
P[FCos¢]=P(XsF &)

=F(F7#)
=¢

re, FOO irs .l
14/



o we want

Plrernge of n icd UG.) rv’s 2P]
[arallel %o material oo poge 2 of ZAhe
notes: 1f U. R are the zeiecrnum
Ma(m'ye of n iid U@.) ruvt.
heir Jort pdf /s

4 _ 7 O-)r"2 Jor osys/), osrs,
(u, r) = and osuUtrs)

07 ctheraise

v

Fa‘r r € (0, /). I
f(r) :‘/-ol'rn(”_/),”‘Zd“ \

=9 (-Dr " (-4)

Hence P[R 2pf =f7" fFOOIr

= =P =nl-p-P"



There is also a normal den echnalogy
for PI5 and TI 5,

PI stuff X, -, Xo, Xows tid N4 T
Then Xy — X ~ N (0. T2+ 57)

(n=)s*
e~ A

indepencknt.
= T = Xoww — X
S/ 1+

_ XSO S+%)
(n-l) J< /(77_/)

NC. 1) r.v
ﬁ/l.%-, r. V. w
\_/fzo/gﬂmo/é'ﬂ‘

~/ f‘n—-{. /43




So if t* and ¢ are such that
Plt*< a %oy rv.<?™]=r

Pret=T<2"])=r

— v gt
X+t5S Ji+ % < Mo <X+E7 5105

re, X t#¢S5. /it
ae novmal dheory predictirr Lomeids
- fW Xn-H.

TI stuff
one-sided TI (one-sided 4okrarnce bineid

— suppose I want a ¥ fevel «pper

Yoterance bound for a fracton P off
a normael Jistrbutiosn.

77:7 Weﬂty off Zhe ﬁl’m
X+ TS
I went /
PLX+Ts 2 P guasbk of the dsn]2r
/95-

B P2 A4S0




Note that
X1+Ts 2 M+2p0
ff X - M—2pT 2—0S
o XA —8pT > —7

L)
X
Tz = -

a N.1)ry. ~/n % R

" Zﬁ/ Q@ X5 Fv 2nT
/ha’%@a@,,é !

a N.pDrv. —/n e \
(\/ a Apy rv //"Ia/%t)ena/eaé
)

a/mwcen,é'a,/ Ly K V. otk nanecertinly
paramerer —/nRp.
re. I want
— [T = I—r guantte of zhe
noncentral oy (/3

/s



re, 1 wank
= —J_;L- (/—ramamé‘zé of
‘fn—l (—,,/;7-22?))

7« dn_

See page $23 of VT Tabk A.94

Notes L 1) JTrhere ex/st er/o leot a}p/:rax/»mzé‘am
for TS just considered (See proéien
%3 of e notes),

2) There exist Yewo-sidd one —Samphe TIS
(¥—Ts, X+Ts)

Puo [ ()~ 3 (ZEZ)2p)2r

/ X\i<70,ou/a£aw |

.

M X )

\ 4 L 4

TS s




7%:‘: ’5 t/e Sare as

7
271] >y
where R~ st %orma/>ma/§pem@d
W ~ A

—T st seled T % get the otesived
r (sea page 522 of VRI. 726 A 94)

$5.4 Pobadilistic E/ermﬁ/ Erroy Analysis
Technically this is nothing e than an
application of prepegatissr of €r»vr
(simutation).

App//‘caﬁ‘aw /s o ey,‘neen‘:z/ a/é.r‘/}».
Tea is that in Some contexts thuwe
are good deferministic rodels Jo

/‘ryuz‘:,-

/%7



/.,L( =¢ XY, -, 2

Some product < Properties gF
XM\? Varrable Zhe ,Draa/ua‘

Forst—ardler Toyler Series arnalysis Sops
For indeperndent inputs
Var U 22 (22 Vo X0+ (B Var T
+oo o+ (BE) lar 2

where partials are evaluated at
(EX,EY. . ER)

I can therefore hogpe Zo 2wake lord
small by controlling VarX, Vol
oy VerZ or 4y mé:7 Partinbs

Small ( ,Domxﬁ by choice of EX E);
e, FR)

s Hf



Example 5.9

 Nice little tolerance stack-up problem

U=Y-X,-X,-X,— X,

o, =10, + (—1)20; + (—1)2a§2 + (—1)2o§3 + (—1)2a§4

« U was head space in a carton designed to
hold 4 units of product

Example 5.8
Resistor 2
| _\/\/V\/\N\l_ R= Rl n R2R3
Resistor 1 R2 + R3
R AAAAAAAAEE |
| MW
Resistor 3

M =100€2 and p, = p, = 200€2
Oy =2Qand 6, =0, =4€
What about R?
J 7



Car Door Example

p =(—xsing,xcos¢)

adp{ren{o+(a =5 JLosn(o+{a -3

=|(q, + g, tan(¢ + 6, + 6, —7),0)
u=(gq +(Q2 +d)tan(¢ +91 +92 ~-1),—d)

& TW—S

& Tw—Y
3 . w
top hinge ahd origin of

the body coprdinate system

4 Given nominals and “sigmas”
for x,y,w,9,0, and 6,
what can I say about the

A 7 a” the nominals and “sigmas” for
the gaps, g, and g, ?
g i (P"DA/@'" #* /2

line of body door frame q( 546 /Vﬂ'fed' )

A

Rpbust” C ﬁjua{i ) ,Dracé(a’ a(e:‘/‘yn

— See problens %I and %12 of the
notes for *examples”
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$s5of VAT (Ut of 2he notes)
Voriance fawgomem‘ Aralysis in
Hierarchical Contexts —
A commen structwre " industrial contets
’s one where fevels of A give rise 2y
levels of B. whick give rise to /[evels

of C, ete. and one wonld Lhe
1 Pa,r‘&'t[m “ VM‘M;//:? éﬂmm

=) A Meocths [ Heats
- Weeks ) Tgets
C Days Specinens
D \shins \Lab Determinations
y ! 2 I

15/



Balanced Hierarchical Data
YA = observation for the At fvel
within the ith level of A
Ip ATy F ek
for X5. As and £5 mdeverteont
0 ~NO,%). Sy ~Neo,05. Ejh N (0,07

For batanced daty, estimation of cariancy

ComPonents /s Standard ard bared o>z
ANOVA 555 and MS%,

/522



