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July 23, 1089
A Note on the Use of Tolevexce Inbervalc as Test Rezimg
h:;v

Ao Harghall

In my ﬁh@-siﬁlx prepogsed the use of tolersnce regims es a test
of the bypothesis of wmehsaped siructure for linear stochuebic oquations that
are wonbers of & larger ayshom. All guestions of the validiby of the
norunlllty sssunpbions aside, Frof. K. J. Arvow relsed the uvesbicn of the
fatulantization” of the test wrocedwrs, It cen be sean nov thab on %$he one
hemd the snmreyr dg vary easy snd theb o the othor hand the Yost deoos not
hews eerbain asymplotlie properblces thed “ave been proposed ao desiradble.
Thiz is a gemeral falling of toleorpnce limit procedures although the quality

cmtrel people are lilsly o bo wmimprossed.

The Two Paromoter Casc.

The problem may be fomuulebed iz this way: 1t is well lmown that if the
null hypothegis H:0 is that X is distrilubed F(@l,ez) ol one wishes to tosgt
alternatives of the type 8,< @1 thon 4ost regim @ will noet havs desireble

proparties if
v _
is & function of 95, Thus the probler of "studentizetion™ is the problem of

finding regions &’ gimilar with respeet to &5, i.e.
/(F(:t, 83, 8g)dx = X
for all weluos of Qs Now it is ensily seen that test procedure I used requires
no studentiretion, insofay as this would be posaible at all, just as test
. procadures pertaining to Polsson distributiens require none. The regim R

dopends upo: estimate: of all the pavametesrs, as it should, Thus

1, A, Marshall, A Test of Klein's Model I1I for Changes of Structure, tho
_thiver.-,it\r of WW unpubllshed- o
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T™h ebovy Indicutes also to what sxbeant It I8 posslbls to tvaeat equaticms
Trom larper systems separately simse tho tost procedure invelwes the perameters
of £l slber oguatioms., Bub 1ot vs Cuwr Yo 2 elapler problon &c no penorality
is lost L wo approsch this problom frem the point of visw of the two poremeter
casc. iot us then conzider the case where ouwr aull hypothesis is

Hi0 x i3 distribvubed Nn, o)

Bexblky g6 much that

E “hbe-p Y ow
T o .& A= oo = o

‘an
with probability ,ﬁ? » We are tosting against/nlternative of the form (say)

plf"uand oy 2T

The tas% procedurs is to geeopt H:0 on the basis of one observetion if the
obgervation fulls within R end to rejeet 1t otherwise. Both parameters

A md J'aro wmder test so thet the problem of "studentiszatim™ does not arise,

The Pomer of the Test

Samo rssulds on the powor of such test reglons are eacily obteined although
I have not seen thor in the literature, Thus the probebllity of type I srrors

cem be saen Lo he

P(Type I error) & /(?(I‘-a( ) 1—(2”’6)
= I- &
This is probetly not the best result cbtainable but for,g 2 ,9 refinamonts will

not gharpen the inequality greatly. 4nd for the normal distributien
P(Type II error ) ‘%@'Cf“"ﬂz > %) 1"16’/—/5

vhere K(f‘("/{z ) %)ean be evaluated on the basis of the method



of eomyitructing toloranso limits for neormal disteibubions and $ha rolasitlions

betwoon the null hypothesis end clbermative distribution,

Ezact rasulis for the above problems depond upm the owelunhion of the

following intogral for warious velues of T, 'y s and A:
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It 3¢ easmily seen from the sbove wesulis thaot the test procedurs end all
sinmiler procodurss do nuet hove certain propsriies that have been advocated as
belng desirdble. In perbicular the test is not conslstont in the sense of
Weld =0 Wolfowits for the probability of type II error doss not epproach
sere g8 the gample gize bacome large. Also, inless 0’1 & oy the test is
blssed, bubt thess ere perhaps not lmporisnt alternatives. A modification of
the vest precedure will correct ths first defieciency but for modorzte sized
semples this would be anly a gestww of gaod faith toward asynplotic virtues

for in actuwl procedurs the test rrocedure would remain identically the smme.

Ths truth and relevance of AMw's remark should be meds more explicit,
brpor 1z wory right that the paremeters of the other equations are nuisance
peranobors if we casider cur null hypothesls es being concemed with the
aguetion wider test., On the other hand this is not the case if ocur null
hypoethonis is that the equation cames from the original structure of the

equation system as o whole.



