Uk've dealt with MSt before.
SSA =TK Z(F. -F.)* (df=1—)
SSB(A) =/<.Z, (5 =%.)°  (df=1G-)

SSC(B(A) = Z (34~ J) (dlf- =TT (K1)
de i

Under the random effects mode/
SSA = _SSB(A) _SSC(BCA)
EMSA ° EMSBLR) ° EMSC(8(A)) /

are independendt A°rv. with Jif

and Emsc(B) =q*

EMSB(4) = 02+ KTz

EMSA = T+ K0z +TKIZ
Obvieusly 2he variance compenents a3 73,
O are simple (linear) funchions of BHSS
Thus all the stuff from earby in the
term (introduced in cobexs o gage

RY R studies and 2-way mookl)
/S refevent Here.

—
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+ Direct inference 1or variance corrpmert
/s aimed ot the process that

* Another possible wuse of 24 raterie!
'S in Trying o wmake statements
a,énaf varieion in an e:r/lfz‘u‘y
Structwred data set

A simple 2-feve/ Mustratio.

A ! 2 3 I
12 T 12 J 2 J
il I
\‘yu ]/oz Yr % Yo Y7 Yr2 % yIJ;

a population of interest
I might ward soone idea of (/an‘aé,‘/z‘-y
in thal populetion withot Yfoawing %
look at all IJ Y%,

— Suppose I samphe I<T level of A ard
T<J tevels of B within each of these
/3



Nate, Jzzyradm»pé variaice Jor ad
IT members of dhe poputatin

= IJ = (Poputation “Yrta/ sem of
Spuares”)

= _U’., (PP ST " + PP. ‘:.rzj
Assume that 2he tierarchical raridomsr
Bffects mode/ dlescribes the IJ %%

Esi= 3-]—,[( —/)E( P‘?“"”‘ )+zﬁ—d£@ﬁ2‘}4))]

M-W‘r ‘MSE MSE -
= 50— @)@+ 78 ) +I )Y,

From IT ' data valuves I carn estimate
T2 and Tx and dhus come Up cwrth
QA Sensible predictor For s ( 4y Pleggreg
into right tarnd sidfe above)

Another way to lock ot He problent ic %

think of the IT Ys as fixed webnown
numbers.
— Drop the assuwmption that they are
generated from the tierarchical
Vandom effects »node/.

ey



—Use simple random sampling off fvels of
A arnd levels of B within A and appl
finte population sampling theory
( This is Subsampling® in Cochrasr

I(T-) J(I-) Sarp,
* T~  I7~ (f J)] C‘m?(xi)

M-TE

Some additionsd ofservatisns W 2o dp
lith an unbalanced hierarchical oda?a
Qbucture (Sernple ard /jor poputlatior)
Condent of problems 44X 4% 8 of the nodes,
A ! 2
B ¢ 2 2

A0 T T

o Hoy to estimate Ux. T%. T From the
hierarchical rardem effects noded ?
188




Fadk. X, X%, -, X inoperlesrd r 1.5 wtf
mean M.

S$* = -5 (6 =X
ES* = - 2 WarX;
This enabfes 31»170/{0 —rtended 7o 157
Principhks) estimation of Gf. 7% . 0

Let _51; = Swmpl variance at fevel ¢ of A
and teve! j of B crithin A
Jo ES‘; =7¢*  and —z%a.r,ve.;.,

2
* MSE " Sa X +3£ +/ 53 # /S50 2 o3
= pookd = T |43 +)+ )42

is & perfectly sensibe estonator of T
How aboeet esﬁma,ﬁ/g (7;; ?

Let 3—, = average of observatons o fevel ;
of A and level j of B wittin A .

S& = JW/G variance of :?; s
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Note that
awe/zye 7‘ 2
By = M0 F Bu FEL En Eua)

= MG ,;+5,2‘,-y average of 4

\1/, =
C//#efoné/n /gJ EIS
=05+ :f-cr‘

\S\/rm-larﬁ we can obtain E S as fo//azw ,

Note that
372, =M+ 0+ /ga./ +f_'g/
T sttt + frr+Egy = HETET 2

By AUt o3 +E 3 AR

———— W1 avetrage of 2

L
S$o Est =45 +F +5+ L ro5+ D)
=0+ Fo
$o @ cower combration q‘&lanaldzz a7
be wsed to estimaze

U‘j_—)“ (Ca’zsfad)" '0'2. (ES} "'[7""7‘-::-0'
/5F



Thus a;@vWaoé}y (constort) MSE or2
Can have an estimater of U5
That is, for a given /é(m/)
E(fsi+0-£)55) =07 +(F +0-P) 37
D E((Psi+0-Ps2)~ (P F +0-PF) Sookd)
=73
-9/:, +-P% =7+ ]J}oa/ec/
is a Sensidle (urbiased) ectmator of Ts.

Afch&(azy&‘wjmée ta/a/ﬁyesz‘a‘na@of.
Let E/;:zi(;":/f']:)
= MU+ +/§7+§(§,+52)
’\M Wg& 47‘ <2
Z=§L(Z.;+3Zz+323)
=t 06+ fs +F (&t +Eay)
@r average of 3

= Semple variance of 3 and %



A2 /%S 2
Thus St — 7{"079 Y J/\Doo/ed |

X ,D/aw:i//é //Dom‘ézé estrnator oF
O

Froblem 4% of the rotes.
estimetion of pepulation 7teans or
Proportions when here is fack of balance.

L) l AN !
;‘;#ujaﬁan Ni M N
\?M?/e n, N2 27
mean for . . _
Sub i % 7
population

0-1 case P FPa A
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Grand mean ¥ = SN Yo/ ZN;

Grond proporien P=Z N F: /ZN,;
The ‘comect” ey to estimate Y or P s
by weighting Sample MEaNS v Proportions
b (M)

Y A Y
» A A

Ch 3 of VKT /CA 5 of the Notes/
* The Legitimate fol of Inspectiore . . -
hat does Statistees Aave 1o Szy aboul
Product - griented mspectiar ?

Sampling inspection  vs. 1043 inspectio
Statistical ﬂedy ard Statistics s

metﬁodf deal with yelevard 0749
M indroduced Jecause mspecﬁaz
_9 look /y ot ”‘6’ (Cmeasuremedt) s

*Some” prao’uaf: a m’%’/ a?ﬁc“"
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A fundamertal issue Js.
When does product - oriented /‘n_}o&.ﬁv
N @ SwHPlng basis make sense?

T#e ISUWEr
Only whern fza.éé/ ’s wnhnoum /varies

Vorder Wiel / Vordeman afjmea,‘;
Suppose we face N xems. which are o
jn Yerms of G/D (Good /defective) natwes
oco Yoo - ®O

Let P = probability otem 1 is D
Sigpase further that inspection can de faully.
Weg = probabitty a &G rem fails
Wp = proéaé/‘/ié/ a D item passes
Further assume thet costs ae accrued o722 4
per-item basic a:ccaraé‘:y %

Ttem Corditiorn
G D
Fw Kt Ky + Kpp

Fail K: + KsF K + KpF

Z-IZS]‘D 6 ﬁm 0 Kpu
No /62




Consider (Gfor pwposes of %Da.:/‘ﬁz-;z )
* Yandern nspection policies et Prgpect
QY tem with probalbility 7.

Jhe mean gost incwred over N iems /s

the same as the expected cost sufered
ﬁv one (terr.

ECost =pP(-m)Kpy + [k +Pupkppr
+ (- P) W Kgr + P (~4b) KoF]

= PKou +T[ ke + Weker ~FPK]

a)Aere
K = (~up) (Kpu —KpF) +ap (Kou —Kpp)
+ Wg KeF

If K<0 Flost /s m&u‘/n\f?ec(ﬁv T=0,

;f K>0 FElost /€ nceinuses/
Kr + WsKeF

7CUY m=] ;f PE ~

Kz + wWg KGF

f'ai =0 /\f' P s =




Kz + W Kgr
K

Define oo ]
Fe ""'{ 7=
/\f K>o.

7%
e best random nspection pol /
- | /q 44
0 (no inspectim) 7f P:
T =1 (1002 /"/z!/oecﬁ‘m) o P .
Nete 7 N
. Hhat /nyo/em.%zi?y Zhis ropul
w/e#e af i ?wr
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